
18-ESQ-0054 

Department of Energy 

Richland Operations Office 
P.O. Box 550 

Richland, Washington 99352 

APR 1 0 2018 

1248693__ 
C ao~eiO 

Ms. Alexandra K. Smith, Program Manager 
Nuclear Waste Program 
Washington State Department of Ecology 
3100 Port of Benton Boulevard 
Richland, Washington 99354 

Dear Ms. Smith: 

CLASS 1 MODIFICATIONS TO THE HANFORD FACILITY RESOURCE CONSERVATION 
AND RECOVERY ACT PERMIT, QUARTER ENDING MARCH 31, 2018 

In accordance with the Hanford Facility Resource Conservation and Recovery Act Permit, 
Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste (Permit) 
Condition I.C.3, enclosed are Class 1 permit modification documents for the quarter ending 
March 31 , 2018. 

The enclosed modification package updates information in Part III of the Permit Revision 8C. 
The changes address the Liquid Effluent Retention Facility and 200 Area Effluent Treatment 
Facility, the 325 Hazardous Waste Treatment Units, the Waste Treatment and Immobilization 
Plant, and the 300 Area Process Trenches. The modifications are being made to ensure activities 
are conducted in compliance with the Permit. A record of the modifications is maintained in the 
Hanford Facility Operating Record. 

The U.S. Department of Energy Richland Operations Office and the Washington State 
Department of Ecology use Permit Change Notices (PCNs) to help track Class 1 permit 
modifications. This modification package addresses the following PCNs: 

PCN Identifier: 

PCN-LERF/ETF-2017-01 
PCN-LERF/ETF-2017-02 
PCN-325-2018-01 
24590-LAW-PCN-ENV-16-008 
24590-LAW-PCN-ENV-17-005 
24590-LAW-PCN-ENV-17-011 
PCN-300APT-2018-01 

T-2-(p 
-r-?>-4 

Affected Permit Section: 

OUG-3 , Unit Specific Conditions and Addenda B and D 
OUG-3, Unit Specific Conditions and Addenda C, I, and F 
OUG-5, Unit Specific Conditions and Addendum J 
OUG-10, Appendices 9.1 , 9.9, and 9.11 
OUG-10, Appendices 9.2, 9.6, and 9.7 
OUG-10, Unit Specific Conditions (Table III.10.H.G) 

EDMC 
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If you have any questions, please contact me, or your staff may contact William F. Hamel, 
Assistant Manager for Safety and Environment, at (509) 376-6727. 

ESQ:ACM 

Enclosure: 
Class 1 Modifications to The Hanford 

Facility Resource Conservation and 
Recovery Act Permit 

cc w/encl: 
Debra J. Alexander, Ecology (CD) 
Rob G. Hastings, ORP (CD) 
Jennifer L. Cantu, Ecology (CD) 
Administrative Record, TSD: H-0-1, S-2-8, 

T-2-6, T-3 -4, and H-0-8 (Hardcopy & CD) 
Ecology NWP Library (Hardcopy & CD) 
Environmental Portal, 03-35 (CD) 

Sincerely, 

O~s~ 
DougS~ op 
Manager 

HF Operating Record, (J. K. Perry, MSA, A3-01) (CD) 

cc w/o encl: See page 3 



Ms. Alexandra K. Smith 
l 8-ESQ-0054 

cc w/o encl: 
Lucinda E. Borneman, WRPS -
Robert E. Bullock, CHPRC -
Annette S. Carlson, Ecology 
Berry L. Cum, URS 
Laura J. Cusack, CHPRC _ 
Suzanne L. Dahl, Ecology 
Leah R. Hare, CHPRC _ 
Per E. Eberlein, CHPRC ~ 
Mark D. Ellefson, PNNL 
Rana L. Evans, ORP 
William R. Faught, CHPRC .... 
Randal E. Fox, CHPRC _ 
M~dy E. Jones, Ecology 
Chris J. Kemp, ORP 
Paul W. Martin, CHPRC -
Sandy Murdock, BNI 
Gae M. Neath, ORP 
Brett Peck, BNI 
Debra G. Singleton, CHPRC -
Ron R. Skinnarland, Ecology 
Suzette A. Thompson, WRPS -
Harold T. Tilden, PNNL 
Robin E. Varljen, WRPS -
Michael B. Wilson, MSA 
Donna M. Y asek, BNI 

-3- APR 1 0 2018 



ENCLOSURE 

Class 1 Modifications for Quarter Ending March 31, 2018 

Consisting of 410 pages, 
including this cover page 

A-6005-441 (REV 2) 



Quarter Ending December 31, 2017 PCN-LERF/ETF-2017-01 

Page 1 of 5 

Page 
Page 2 of 4: 

Page 3 of 4: 

Page 4 of 4: 

D. Kent Smith 

Hanford Facility RCRA Permit Change Notice 

Part Ill, Operating Unit Group 3 

Liquid Effluent Retention Facility & 200 Area Effluent Treatment Facility 

Permit Section 
Part ill, Operating Unit Group 3, Pe1mit Conditions 

Addendum B, Waste Analysis Plan 

Addendum D, Groundwater Monitoring Plan 

Reviewed by DOE-ORP Program Office: 

l(tlpz 
Glyn D. Trenchard 

1,/20/;7-
7 

Date 



Quarter Ending December 31 , 2017 

Unit: 

Hanford Facility RCRA Permit Change Notice 
Permit Part 

PCN-LERF/ETF-2017-01 

Page 2 of 5 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Part Ill, Operating Unit Group 3 

Description of Modification: 

Part Ill, Operating Unit Group 3 Permit Conditions: 

Updated Change Control Log, Modification Histo1y Table, and the following List of Addenda Specific to Operating 
Unit Group 3: 

Addendum B Waste Analysis Plan, dated December 31, 2017 October 25 , 2017 

Addendum D Groundwater Monitoring, dated December 31. 2017 October 25 , 2017 

Permit Condition Ill.3.O.2 .h: corrected, "capacity of the containment pit (sump)" to read "capacity of the containment 
pit and sump". 

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: Administrative and informational changes. 

Modification Concurrence: D No (state reason) 

Reason for Non-concurrence: ' 

S. L. Dahl-Crum ler Date 



Quarter Ending December 31 , 2017 PCN-LERF/ETF-2017-01 

Page 3 of 5 

Hanford Facility RCRA Permit Change Notice 
Unit: Permit Part 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Part Ill, Operating Unit Group 3 

Description of Modification: 

Part Ill, Operating Unit Group 3 Permit Conditions: 

Pennit Condition III .3.R.3.a: deleted Pennit Condition this condition was completed 

Pennit Condition 111.3.R.3.b: deleted Pem1it Condition this condition was completed 

Pem1it Condit ion III.3.R.3.c: deleted Pennit Condition including items 1-7, this condition was completed 

Permit Condition III .3 .R.3 .c. l: deleted Pennit Condition this condition was completed 

Pennit Condition III .3.R.3.c.2: deleted Pennit Condition this condition was completed 

Permit Condition III .3.R.3.c.2.a: deleted Pennit Condition this condition was completed 

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

I Class 1 

I 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.8 

I Class 11 

I X 
I Class 2 

I 
I Class 3 

I 

Enter wording of WAC 173-303-830, Appendix I Modification ci tation : Changes to remove perm it conditions that are no 
longer appl icable (i.e., because the standards upon wh ich they are based are no longer applicable to the facility) 

Modification Approved: 
Reason for denial: 

Gves D No (state reason) Reviewed b~ logy: 

~ 0 - ~AAA ~ \/z. 1/tc.. 
5". L. Dahl-Crumpler Date 



Quarter Ending December 31 , 2017 

Unit: 

Hanford Facility RCRA Permit Change Notice 
Permit Part 

PCN-LERF/ETF-201 7-01 

Page 4 of 5 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Part Ill, Operating Unit Group 3 

Description of Modification: 

Addendum B, Waste Analysis Plan: 

Updated Modification History Table 

Table B.6, corrected the practical quantitation limit (PQL) for n-nitrosodimethylamine from " 10 ug/L" to " 12 ug/L". 

During the Class 2 modification, Ecology changed the practical quantitation limit (PCL) for n-nitrosodimethylamine 
from " 12 ug/L" to " 10 ug/L" for "consistency throughout the permit chapter" (value used in Addendum D, Groundwater 
Monitoring Plan based on values in 97-407, Che,nical Test Methods for Designating Dangerous Waste, Appe11dix V 
Groundwater Monitoring List) . However, the PQLs for the Waste Analysis Plan are based on the EPA delisting and 
Ecology water pennits. Therefore, the PQL value for n-nitrosodimethylamine should not have been changed for 
consistency. 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 
Pleas~ 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 : Administrative and informational changes. 

Modification Concurrence: Yes D No (state reason) 

Reason for Non-concurrence: 

Date 



Quarter Ending December 31 , 2017 PCN-LERF/ETF-2017-01 

Page 5 of 5 

Hanford Facility RCRA Permit Change Notice 
Unit: 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Description of Modification : 

Addendum D, Groundwater Monitoring Plan 

Updated Modification History Table 

Formatting corrections: 

Permit Part 

Part Ill, Operating Unit Group 3 

• Section D.2.3.1.1 , Basin 43 change to section numbering to Section D.2.3 .2; and regenerate Table of Contents 

• Increase spacing after Level 3 Heading section numbering and section title 

Editorial corrections: 

• Section D.2.4.2, change "(Figures D-11 and D)" to "(Figures D-11 and D-12)" 

• Table D-6, Change "Section D. l Section D.3.1" to "Section D. l , Section D.3 .1" 

• Table D-6, delete duplicate text in Footnote as follows; "* Pait II, Condition II.F of the Haaford Facility 
Hanford Facility RCRA Permit" 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 

Class 1 Class 11 Class 2 Class 3 

X 
Enter relevant WAC 173-303-830, Appendix I Modification cita tion number: A.1 /A.2 

Enter wording of WAC 173-303-830, Appendix I Modification citation : Administrative and informational changes/ 
Corr_ection of typographical errors 

Modification Concurrence: • Yes D No (state reason) 
Reason for Non-concurrence: 

·\ -z._) l 
Date 



Quarter Ending December 31 , 2017 PCN-LERF/ETF-2017-01 

Remove and Replace the Following: 

• Part III, Operating Unit Group 3, Permit Conditions 

• Addendum B, Waste Analysis Plan 

• Addendum D, Groundwater Monitoring Plan 



PCN-LERF/ETF-2017-0 I WA 7890008967 
Hanford Faci li ty RCRA Permit Dangerous Waste Portion 

LIQUID EFFLUENT RETENTION FACILITY & 
200 AREA EFFLUENT TREATMENT FACILITY 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have a "Last Modification Date" which 
represents the last date the portion of the unit has been modified. The "Modification Number" 
represents Ecology's method for tracking the different versions of the permit. This log will serve as an up 
to date record of modifications and version history of the unit. 

Last modification to Liquid Effluent Retention Facility & 200 Area Effluent Treatment Facility 
October 25December 31 , 2017 

Addenda Last Modification Date Modification Number 

Unit-Specific Conditions 12/3 l /201710/25/2017 8C.2017.Q48G.2017.3F 

A. Part A Form 10/25/2017 8C.2017.3F 

B. Waste Analysis Plan 12/31/2017 10/25/2017 8C.2017.Q48G.201 7.3 F 

C. Process Information 10/25/2017 8C.2017.3F 

D. Groundwater Monitoring Plan 12/31/2017 l0/25/2017 8C.20 I 7.Q4 8G.'.:2017.3F 

E. Security Requirements 06/30/2011 

F. Preparedness and Prevention 08/25/2016 8C.2016.Q2 

G. Personnel Training 06/30/2015 

H. Closure Plan 10/25/2017 8C.2017.3F 

I. Inspection Requirements 10/25/2017 8C.2017.3F 

J. Contingency Plan 08/25/2016 8C.2016.Q2 

Change Control Log LERF & 200 Area ETF 



PCN-LERF/ETF-2017-0 I WA 7890008967 
Hanford Facility RCRA Permit Dangerous Waste Portion 

LIQUID EFFLUENT RETENTION FACILITY & 
200 AREA EFFLUENT TREATMENT FACILITY 

PART Ill , OPERATING UNIT GROUP 3 PERMIT CONDITIONS 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have its own change control log with a 
modification history table. The "Modification Num ber" represents Ecology's method for tracking the 
different versions of the permit. This log will serve as an up to date record of modifications and version 
history of the unit. 

Modification History Table 

Modification Date Modification Number 

12/31 /20 17 8C.2017 .Q4 

10/25/2017 8C.2017.3F 

08/25/2016 8C.2016.Q2 

Change Control Log LERF & 200 Area ETF 



PCN-LERF/ETF-2017-0 I WA 7890008967 
LERF and 200 Area ETF 

1 PART Ill , OPERATING UNIT GROUP 3 PERMIT CONDITIONS 
2 LIQUID EFFLUENT RETENTION FACILITY & 
3 200 AREA EFFLUENT TREATMENT FACILITY 

4 UNIT DESCRIPTION 

5 The Liquid Effluent Retention Facility (LERF) and 200 Area Effluent Treatment Facility (200 Area ETF) 
6 consists of an aqueous waste treatment system that provides treatment, storage integral to the treatment 
7 process, and storage of secondary wastes from the treatment process for a variety of aqueous mixed 
8 waste. The 200 Area ETF is located in the 200 East Area. Aqueous wastes managed by the 200 Area 
9 ETF include process condensate from the LERF and 200 Area ETF and other aqueous waste generated 

10 from onsite remediation and waste management activities. 

11 The LERF consists of three lined surface impoundments, or basins. Aqueous waste from LERF is 
12 pumped to the 200 Area ETF for treatment in a series of process units, or systems, that remove or destroy 
13 essentially all of the dangerous waste constituents. The treated effluent is discharged to a State-Approved 
14 Land Disposal Site (SALOS) north of the 200 West Area, under the authority of a Washington State 
15 Waste Discharge Permit Number ST0004500 (Ecology 2014) and 200 Area ETF Delisting (40 Code of 
16 Federal Regulations (CFR) 261 , Appendix IX, Table 2). Construction of the LERF began in 1990. Waste 
17 management operations began at LERF in April 1994. Construction of the 200 Area ETF began in 1992. 
18 Waste management operations began at 200 Area ETF in November of 1995. 

19 This Chapter provides unit-specific Permit conditions applicable to the dangerous waste management 
20 units for LERF and 200 Area ETF. 

21 LIST OF ADDENDA SPECIFIC TO OPERATING UNIT GROUP 3 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

Addendum A 

Addendum B 
Addendum C 

Addendum D 
Addendum E 

Addendum F 

Addendum G 

Addendum H 

Addendum I 

Addendum J 

32 DEFINITIONS 

Part A Form, dated October 25, 2017 

Waste Analysis Plan, dated December 31, 2017October 25 , 2017 

Process Information, dated October 25 , 2017 

Groundwater Monitoring, dated December 31, 2017Oetober 25 , 2017 

Security Requirements, dated June 30, 2011 

Preparedness and Prevention, dated June 30, 2016 

Personnel Training, dated June 30, 2015 

Closure P lan, dated October 25, 2017 

Inspection Requirements, dated October 25 , 2017 

Contingency Plan, dated June 30, 2016 

33 Flow equalization: Flow equalization is the process by which concentrations of constituents are 
34 homogenized through blending of the wastewater in the LERF basins, resulting in a more uniform loading 
35 of constituents prior to entering the appropriate treatment train. 

36 State and federal delisting actions: The state delisting action pursuant to Washington Administrative 
37 Code (WAC) 173-303-910(3), August 8, 2005, and the federal delisting action appearing in 40 CFR 261 , 
38 Appendix IX, Table 2 applicable to the United States, Department of Energy, Richland, Washington. 

39 ACRONYMS 

40 LERF and 200 Area ETF 200-Area Liquids Processing Facility 

41 

Conditions.3 
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LER.F and 200 Area ETF 

I 111.3.0 .2.g 
2 

3 11 1.3.0 .2.h 
4 
5 

6 111.3.0.2.i 
7 

8 111.3.P 

9 111.3.P.1 

10 111.3.P.1.a 
11 
12 

13 111.3.P.1.b 
14 
15 
16 
17 

18 111.3.P.1.c 
19 
20 

2 1 111 .3.P.2 

22 111.3.P .2.a 
23 

24 111.3.P.2.b 
25 

26 111.3.P .2.c 
27 

28 111.3.P.2.d 
29 
30 

3 1 111.3.P.2.e 
32 
33 
34 
35 

36 111.3.P.2.f 
37 

38 111.3.Q 

39 111.3.Q.1 
40 

4 1 11 1.3.Q.2 
42 
43 

The Permittees will comply with the requirements for air emissions from containers in 
Addendum C, Section C.6.3 .2. [WAC 173-303-692] 

The accumulation of liquid waste stored in the 2025-ED Load-In Station will not be 
greater than the capacity of the containment pit and fsump:,. [WAC l 73-303-630(7)(b), 
WAC l 73-303-630(7)(c)] 

Containers with free liquids must be placed on spill pallets when placed in the Outdoor 
Container Storage Area. [WAC 173-303-630] 

TANK SYSTEMS 

Tank System Requirements 

The Permittees will develop a schedule for conducting integrity assessments (IA). The 
schedule will meet the requirements of Addendum C, Section C.4.1.5, and considerat ion 
of the factors in WAC 173-303-640(2)( e) or WAC l 73-303-640(3)(b) as applicable: 

The Permittees wi ll maintain a copy of the schedule required by Permit 
Condition III.3 .P. l .a, in the Hanford Facility Operating Record, LERF and 200 Area ETF 
file, and conduct periodic integrity assessments according to the schedule. The 
Permittees will document results of integrity assessments conducted according to the IA 
in the Hanford Facility Operating Record , LERF and 200 Area ETF file. 

If a tank system is fo und to be leaking, or is unfit for use, the Permittees must follow the 
requirements of WAC 173-303-640(7), incorporated by reference. 
[WAC l 73-303-640(3)(b)] 

Tank System Operating Requirements 

The Permittees wi ll comply with the requirements of WAC l 73-303-640(5)(a), 
incorporated by reference. 

The Permittees will comply with the requirements of Addendum C, Section C.4.4.2. 
[WAC l 73-303-640(5)(b)] 

The Permittees will comply with the requirements of Addendum C, Section C.4.5. 
[WAC l 73-303-640(5)(d)] 

The Permittees will comply with the requirements of WAC 173-303-640(7), incorporated 
by reference, in response to spi ll s or leaks from tanks systems at 200 Area ETF. 
[WAC 173-303-640(5)(c)] 

The Permittees will ensure that the Waste Processing Strategy required by Permit 
Condition III.3.B.7.a, provides for the immediate treatment or blending of waste accepted 
for management at the 200 Area ETF such that the resulting waste or mixture is no longer 
reactive or ignitable when further managed in 200 Area ETF tank systems. 
[WAC 173-303-640(9)] 

The Permittees will comply with the requirements of WAC 173-303-640(10), 
incorporated by reference. 

SURFACE IMPOUNDMENTS 

The Pennittees will maintain the three LERF basins according to the requirements of 
WAC 173-303-650 (2)(t), incorporated by reference. 

The Permittees will operate the LERF basins according to the requirements of 
Addendum C, Section C.5.3, and Addendum I, Section 1.1 .2 .3 . 1 to prevent over-topping. 
[WAC 173-303-650 (2)(c)] 

Conditions.8 
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LERF and 200 Area ETF 

1 111.3.Q.3 
2 
3 

4 111 .3.Q.4 
5 

6 111.3.Q.5 
7 

8 111.3.Q.6 
9 

10 
11 
12 
13 

14 111.3.Q.7 
15 
16 

17 111.3.Q.8 
18 
19 

20 111.3.Q.9 
21 
22 

23 111.3.Q.10 
24 
25 

26 111.3.Q.11 
27 
28 

29 111.3.Q.12 
30 
31 

32 111.3.Q.13 
33 

34 111.3.Q.14 
35 

36 111.3.R 

37 111.3.R.1 
38 

39 111.3.R.2 
40 

41 111 .3.R.3 
42 
43 

44 111.3.R.3.a 
45 

The Permittees will develop and maintain , and operate the LERF basins to ensure that 
any flow of waste into the impoundment can be immediately shut off in the event of 
overtopping or liner failure . [WAC l 73-303-650 (2)(d)] 

The Permittees will comply with the requirements of WAC 173-303-650 (2)(g), 
incorporated by reference. 

The Permittees will comply with the requirements of WAC 173-303-650 ( 4)(b ), 
incorporated by reference. 

The Permittees will comply with the requirements of WAC 173-303-650 (4)(c), 
incorporated by reference. The certification required by this Permit Condition must be 
provided to Ecology no later than seven calendar days after the date of the certification. 
A copy of the certification will be placed in the Hanford Facility Operating Record, 
LERF and 200 Area ETF file required by Permit Condition II.I. 1. [WAC l 73-303-650 
(4)(c)] 

The Permittees will comply with the requirements of WAC l 73-303 -650(5)(b), 
incorporated by reference, in response to events in WAC l 73-303 -650(5)(a), incorporated 
by reference. 

The Permittees will comply with the requirements of WAC l 73-303-650(5)(d) for any 
LERF basin that has been removed from service in accordance with Permit 
Condition III.3.Q.7 that the Permittees will restore to service. [WAC l 73-303 -650(5)(d)] 

The Permittees will close any LERF basin removed from service in accordance with the 
requirements of Permit Condition III.3.Q.7 or a basin that cannot be repaired or that the 
Permittees will not to return to service. [WAC l 73 -303-650(5)(e)] 

The Permittees will comply with the requirements of Addendum C, Section C .5.10 with 
respect to management of ignitable or reactive wastes in the LERF basins. 
[WAC 173-303-650(7)] 

The Permittees can place incompatible wastes and materials in the same LERF basin only 
ifin compliance with the requirements of WAC l73 -303-395(l)(b), (c) . 
[WAC l 73 -303-650(8)] 

The Permittees will use the action leakage rate in Addendum C, Section C.5.8, for 
operation of LERF basins, and comply with the requirements of 
WAC l 73-303-650(1 0)(b) . [WAC 173-303-650(1 0)] 

The Permittees will comply with the requirements of WAC l 73-303-650(1 l ), 
incorporated by reference. 

The Permittees will comply with the requirements of 40 CFR 264, Subpart CC, 
incorporated by reference by WAC 173-303-692. 

GROUNDWATER 

The Permittees will comply with the requirements of Addendum D, Groundwater 
Monitoring P lan. [WAC l 73-303-645 ] 

All wells constructed pursuant to this Permit will be constructed in compliance with 
Chapter 173-160 WAC incorporated by reference through WAC l 73-303-645 (8)( c ). 

Maintain the Liquid Effluent Retention Facility Engineering Evaluation and 
Characterization report in the Hanford Facility Operating Record, LERF and 200 Area 
ETF, which satisfies the requirements in WAC l 73 -303-806 and -645 . 

The Pennittees will install an additional downgradient monitoring well E 26 15 as 
identified in Addendum D, Groundwater Monitoring Plan by December, 2016. 

Conditions.9 
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2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 

14 
15 
16 

17 
18 
19 

20 

21 
22 
23 

24 

PCN-LERF/ETF-20 17-0 I WA 7890008967 
LERF and 200 Area ETF 

111.3.R.3.b 

111.3.R.3.c 

WithiA 60 days of the well installation, the Permittees will submit a Class 2 Permit 
modification [WAC 173 303 &30 AppendiJc I, C.l.a] to update Addendum D and include 
the additional monitoring well into the groundwater monitoring netv.•ork. 

Concurrently with the permit mod ification request, the Permittees will submit a revised 
"Liquid Effluent Retention Facility Characterization Report" for the additional 
monitoring wel l that includes: 

I) Well constructioA iA accordance with WAC 173 303 645(&)(c) 

2) Well screen placement in the upper aquifer in accordance with 
WAC l 73 303 64 5(&)(a) 

3) Hydrogeologic conditions, stratigraphy and hydraulic conductiYity, derived from 
geologist obser,rations of borehole arch:ive samples, down hole gamma loggiAg, 
and aquifer slug tests in accordance with WAC 173 303 64 5(&)(a)(i)(A) 

4) Drilling and sampling details in accordance with WAC 173 303 645(&)(d) 

5) Borehole corrections (e.g. , precisioA surveys, gyroscopic corrections, and 
barometric response corrections) to ensure adequate hydraulic understanding 
consideriAg the ver)' small gradient in accordance with WAC 173 303 645(&)(f) 

6) Geochemical comparison of the water quality v,•ith other eJcistiAg wells to ensure 
anticipated represeAtative coAditions iA accordance with 
WAC 173 303 645(&)(a)(ii) 

7) DocumeAt surface location as reauired bv 'NAG 173 303 645(6) 

111.3.R.3.c.1 Groundwater sample results from the Rew well (E 26 15) and the eJcisting wells for all 
constituents in the Addendum D, Groundv,rater Monitoring Plan for the Liquid Effluent 
Retention Facility, 

111.3.R.3.c.2 Results of evaluating final well develooment data and drilline lees. 

25 111.3.R.3.c.2.a A well use des ieAation (e.e .. uoeradient or downeradient). 

26 

Conditions. I 0 



PCN-LERF/ETF-201 7-0 I WA 7890008967 
Hanford Faci lity RC RA Permit Dangerous Waste Portion 

LIQUID EFFLUENT RETENTION FACILITY (LERF) & 
200 AREA EFFLUENT TREATMENT FACILITY (ETF) 

ADDENDUMB 
WASTE ANALYSIS PLAN 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have its own change control log with a 
modification history table. The "Modification Number" represents Ecology 's method for tracking the 
different versions of the permit. This log wi 11 serve as an up to date record of modifications and vers ion 
history of the unit. 

Modification History Table PART III, OPERATING UNIT 3 

Modification Date Modification Number 

12/31/2017 8C.2017.Q4 

10/25/201 7 8C.2017.3F 

08/25/2015 8C.2016.Q2 

Change Control Log LERF and 200 Area ETF 
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LERF and 200 Area ETF 

Table B.6. Sample and Analysis Criteria for Influent Aqueous Waste and Treated 
Effluent 

Accuracy/ 

Analytical 
Method Precision Sample container4/ 

Parameter PQL for Preservative4
/ 

Method1 

Sensitivity2 Method3 Holding time5 

(percent) 

Isophorone 2600 50-120 I 25 

Lindane (gamma- 1.9 50-120 I 25 
BHC) 

N- 11+-0 50-120 / 25 
nitrosodimethylamine 

Pyridine 15 50-120 / 25 

Tributyl phosphate 76 50-120 / 25 

2.4.6-Trichlorophenol 230 50-120 / 25 

POLYCHLORINATED BIPHENYLs (PCBs) 

Aroclor-1016 SW-846 8082 0.4 50-110 / 25 Samgle container 

4 x I-liter amber glass 

Preservative 

4°c 

Holding time 

1 year for extraction; 
1 year for analysis after 
extraction 

Aroclor-1221 0.4 50-110 / 25 

Aroclor-1232 0.4 50-110 / 25 

Aroclor-1242 0.4 50-110 / 25 

Aroclor-1248 0.4 50-110 / 25 

Aroclor-1254 0.4 50-110 / 25 

Aroclor-1260 0.4 50-110 / 25 

TOTAL METALS 
Arsenic EPA-600 11 70-130 / 20 Samgle container 

200.8 I x 0.5-liter 
plastic/glass 

Preservative 

I: l HN03 to pH<2 

Holding time 

180 days; mercury 
28 days 

Beryllium 34 75-125 / 20 

Cadmium 5 70-130 / 20 

Chromium 20 70-130 / 20 

Copper 70 70-130 / 20 

Lead 10 70-130 / 20 
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LIQUID EFFLUENT RETENTION FACILITY & 
200 AREA EFFLUENT TREATMENT FACILITY 

ADDENDUMD 

GROUNDWATER MONITIORING PLAN 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have its own change control log with a 
modification history table. The "Modification Number" represents Ecology's method for tracking the 
different versions of the permit. This log will serve as an up to date record of modifications and version 
history of the unit. 

Modification History Table 

Modification Date Modification Number 

12/31/2017 8C.2017.Q4 

10/25/2017 8C.2017.3F 

Change Control Log LERF and 200 Area ETF 
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The largest volume of waste waters received by Basin 43 was contaminated groundwater from the 
200-UP-1/200-ZP- l OU groundwater pumping systems. The 200-UP-1/200-ZP- l OU waste stream had 
20 times more volume sent to LERF than the next closest waste stream (ERDF leachate) between 1995 
and 2012. The 200-UP-1 /200-ZP- l OU groundwater effluent waste characteristics are contained in 
Table D-2. Table D-2 also provides characteristics of ERDF leachate in Basin 43 for 2012, after receipt 
of the 200-UP-1 /200-ZP-l OU groundwater effluent waste was terminated. ERDF leachate 
characteristics from 2014 and 2015 were similar to the 2012 results and are, therefore, not shown. 
Overall, the waste characteristics in Basin 43 are most comparable to the waste streams from 200-UP-
1/200-ZP- l OU groundwater pumping systems because of its significant volume compared with the other 
waste streams. 

To determine the detectability of LERF Basin 43 waste constituents in groundwater per 
WAC I 73-303-645(9)(a)(i ii), the 200 Area ETF waste profile records were compared to Hanford Site 
regiona l background groundwater concentrations. The makeup of Basin 43 is similar to regional 
background groundwater concentrations, except for chloride, nitrogen from nitrate, sulfate, hexavalent 
chromium, and carbon tetrachloride (see Table D-2). 

The 200-UP-1 /200-ZP-1 OU waste streams had a nitrogen in nitrate weighted average concentration of 
101 mg/L compared to 10 mg/L for the regional background groundwater concentration. Some of the 
other waste streams (e.g., ERDF leachate and 200-BP-5 perched water) received at Basin 43 also 
exceeded regional background groundwater results for chloride, nitrogen, and sulfate, with concentrations 
as great as 224.0 mg/L, 219.7mg/L, and 597.0 mg/L, respectively (Table D-2). However, these 
constituents are indistinguishable from current groundwater conditions beneath LERF, mainly because of 
the concentration of these constituents in the groundwater at locations both cross gradient and upgradient 
to LERF, as discussed in Section D.2.3.1. 

Dangerous waste metal constituents received at Basin 43 were evaluated to determine the detectability of 
LERF Basin 43 waste constituents in groundwater per WAC l 73-303-645(9)(a)(iii). The 200 Area ETF 
waste profile records (the first four columns of Table D-2) when compared to Hanford Site regional 
background groundwater concentrations (Table D-2) were similar to regional background groundwater 
concentrations, except for chromium, cobalt, copper, hexavalent chromium, lead, nickel, thallium, 
vanadium and zinc. Although the 200 Area ETF waste profile records are above the regional 
groundwater background levels, the results would not be detectable at groundwater compliance points 
should there be a potential release into the upper aquifer because of the low waste stream concentrations 
and dispersive effect associated with infiltrating waste through the vadose zone and into the groundwater 
(see Section D.2 .6). 

Of the 49 volatile and semi volatile constituents analyzed at various frequencies from 2008 to 2011 for 
liquid wastes sent to Basin 43 , only three (carbon tetrachloride, chloroform, and trichloroethene) were 
detectable. The most significant constituent was carbon tetrachloride with concentrations ranging 
between 190 and 800 µg/L. The other two constituents had concentrations less than 10 µg/L. Since 
carbon tetrachloride is not normally occurring in the groundwater, it should be an excellent indicator of a 
release (see Section D.2.6) . TOC ranged between 0.3 and 2.45 mg/L for liquid waste in Basin 43 . 
Concentrations do not appear to be significant enough to differentiate a groundwater quality impact 
should a release reach groundwater. 
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D.2.3.3 Basin 44 

2 Evaluation of Basin 44 prior to 2013 showed that Basin 44 had received liquid waste dominated by ERDF 
3 leachate (7 million gal or 60 percent by volume). Other significant liquid waste streams include K Basin 
4 waste (1.9 mi ll ion or 16 percent by volume), leachate from double-lined burial trenches, Mixed Waste 
5 Trenches 31 and 34 located in 218-W-5 Burial Ground ( 1.2 million gal or IO percent by volume), and 
6 purge water from well development (1.1 mi llion or 10 percent by volume) . Purge water and Mixed Waste 
7 Trenches 31 and 34 waste streams are lower in all constituents compared with EROF leachate. Therefore, 
8 the waste in Basin 44 is most similar to ERDF leachate because of volume and concentration. From 2012 
9 to 2016, Basin 44 did not receive any significant change in waste stream concentrations. Additional 

10 characterization in 2015 and 2016 is similar to the earlier results, so no additional data are provided in 
11 Table 0-4. 

12 To determine the detectability of LERF Basin 44 waste constituents in groundwater per 
13 WAC l 73-303-645(9)(a)(iii), the 200 Area ETF waste profile records were compared to Hanford Site 
14 regional background groundwater concentrations. The makeup of Basin 44 is similar to regional 
15 background groundwater concentrations, except for chloride, nitrate, and sulfate (see Table 0 -3). 

Table D-3. Basin 44 Constituent Characterization Results for Past ERDF Leachate 

Average 
Concentration 
between Regional 

Chemical February 2000 Groundwater 
Abstracts and September Background 
Service No. Constituent 2012 Units Concentration* Units 

7429-90-5 Aluminum 3 1 µg/L 170 µg/L 

7440-36-0 Antimony I µg/L 69.8 µg/L 

7440-38-2 Arsenic 9 µg/L 11.8 µg/L 

7440-39-3 Barium 97 µg/L 149 µg/L 

7440-41-7 Beryllium 0 µg/L 3.38 µg/L 

7440-43-9 Cadmium <0.1 µg/L 1.29 µg/L 

7440-70-2 Calcium 213,735 µg/L 58,389 µg/L 

7440-47-3 Chromium 27 µg/L 3.17 µg/L 

7440-50-8 Copper 20 µg/L 1.04 µg/L 

7439-89-6 Iron 35 µg/L 1,104 µg/L 

7439-92-1 Lead 2.8 µg/L 1.3 µg/L 

7439-95-4 Magnesium 69,580 µg/L 31,051 µg/L 

7439-97-6 Mercury 0.154 µg/L 0.006 µg/L 

7440-02-0 Nickel 13 µg/L 1.98 µg/L 

7440-09-7 Potassium 20,573 µg/L 11 ,089 µg/L 

7782-49-2 Selenium 5 µg/L 20.7 µg/L 

7440-21-3 Silicon 20,063 µg/L 43,904 µg/L 

7440-22-4 Silver <5.0 µg/L 5.98 µg/L 

7440-23-5 Sodium 254,237 µg/L 32,919 µg/L 

7440-31-5 Tin 1 µg/L 23.6 µg/L 
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2 The thickness of suprabasalt sediments beneath the LERF basins ranges from 60 to 69 m (198 to 225 ft). 
3 The vadose zone comprises unconsolidated to weakly cemented, muddy sandy, pebble-cobble gravels to 
4 gravelly sand, with occasional layers of sand and/or muddy sand. The gravel content is generally about 
5 60 percent, consisting of 40 to 70 percent mafics. Significantly more cobbles were described in the north 
6 and south boreholes than to the east and west of the LERF basins. The only low permeability sediments 
7 beneath LERF are the Ringold sediments that are generally located beneath the water table and overlie the 
8 basalt surface where present. Some Ringold sediments are present to the east of the LERF Basins above 
9 the water table but showed no perched water conditions. 

10 The uppermost aquifer directly beneath LERF is thin to moderate in thickness ( e.g., ranging from 
11 possibly not present to greater than 8 m [26.25 ft]) and exists in the Hanford and EMB flow top 
12 (Figures D-11 and D-12). The basalt flow top fracturing, brecciation, and/or weathering provide localized 
13 zones of higher permeability. Where these conditions exist and are in hydraulic communication with 
14 overlying saturated sediments, the basalt flow top is part of the overlying unconfined aquifer system. 
15 Based on evaluations of drill cuttings, drilling rates, water production noted during drilling wells 
16 299-E26-77 and 299-E26-79, and geophysical investigations, the EMB flow top functions as a component 
17 of the unconfined aquifer as depicted in Figure D-6 . The unconfined aquifer extends to the east of LERF 
18 and just west of well 299-E26- l l, where barometric analyses indicate semi confined conditions. 
19 This determination is consistent with the rise in groundwater elevation when drilling advanced through the 
20 lower Ringold sediments, present at this well, causing the groundwater elevation to rise nearly 3.1 m (10 ft) 
21 in the temporary casing (WHC-MR-0235). The westward extent of the Ringold sediments is uncertain; 
22 however, it has been portrayed to pinch out west ofwell 299-£26-11 and east of wells 299-E26-14 and 
23 299-E26-l 5 (Figures D-11 and D-12). Although well 299-£26-11 is still capable of yielding water 
24 samples, it continues to differ from the other LERF wells by the nearly meter higher water table elevation 
25 (Figure D-13 ) and the elevated tritium levels characteristic of groundwater influenced by past cooling 
26 water discharges at the 216-B-3 Pond (Figure 0-14). Therefore, well 299-£26-11 is not included in the 
27 LERF groundwater monitoring network. 

28 Well construction details are presented in Table D-4. To date, eight wells have been installed for 
29 detection monitoring at LERF. Three of the wells (299-£26-11, 299-E26-77, and 299-E26-79) were 
30 screened either entirely or primarily within the EMB flow top. The wells produce 22.7 L/min (6 gal/min) 
31 at a minimum, which is sufficient for groundwater sampling, and the flow top is sufficiently permeable for 
32 adequate hydraulic connection with the overlying sediments at wells 299-£26-77 and 299-£26-79. Well 
33 299-£26-11 is not characteristic of the unconfined aquifer, is cross gradient of LERF, and is no longer used 
34 for monitoring at LERF. Two of the wells have gone dry (299-£26-9 and 299-E35-2), and the final three 
35 (299-£26-10, 299-£26-14, and 299-E26- l 5) are screened only or primarily in the suprabasalt sediments. 

36 Hydraulic tests were conducted in 1990, 2003, 2008, 2011, and 2016 to derive hydraulic parameters for 
37 the various saturated formations beneath the LERF general vicinity. Slug tests were completed for each 
38 of the eight wells drilled near LERF providing data to derive hydraulic conductivity values (Table D-4). 
39 The 1990 slug tests were completed in wells 299-£26-9, 299-£26-10, 299-£26-11, and 299-E35-2. The 
40 following paragraphs summarize the results for each well, and WHC-SD-EN-EV-024 provides further 
41 detailed discussion. Also, in 2003 hydraulic tests were completed at wells 299-£26-10 and 299-E26- I I 
42 and consisted of slug tests at both wells and the following additional tests at well 299-£26-10: tracer test, 
43 tracer-pump back test, and constant rate pumping test. A summary of the results for both wells is provided 
44 in this subsection, and PNNL-14804, Results of Detailed Hydrologic Characterization Tests Fiscal 
45 Year 2003, provides further discussion . Again in 2008, hydraulic slug tests were completed at wells 
46 299-E26-77 and 299-E26-79 (Table D-4). A slug test at well 299-E26-l l also was included in 2008. 
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1 inconsistent mixed/fractured soi l/bentonite layer, considering no horizontal migration. As discussed in 
2 Addendum C of the LERF and the 200 Area ETF permit, the hydraul ic conductivity of the soil/bentonite 
3 layer was considered I 0-7 cm/day. Nearly 68 years is required for the leachate to migrate through the 
4 Hanford gravels, assuming a vadose zone moisture content of 8.7 percent (WHC-SD-WM-TI-730). 
5 Because of an assumed 0.1 vertica l dispersivity coefficient associated with the Hanford gravels, the 
6 leachate release entering the aquifer expands to an approximate area of 8 by 8 m (26 by 26 ft). Because 
7 of the continuous release source, approximately 0.08 cm/day enters into the aquifer. The flowing 
8 unconfined aquifer is influenced for approximately 74 days while moving through the zone of 
9 hypothetical leachate infiltration. Calculations indicate a 14% volume of contaminant loading when 

IO exiting the zone of leachate infiltration. As the plume migrates towards well 299-E26-79 it disperses. By 
11 the time the plume reaches well 299-E26-79, the original leachate concentrations are estimated to be 
12 approximately 4% of their original concentration in the basin. Thus, carbon tetrachloride may be as high 
13 as 21 µg/L. 

14 Geochemically many of the dangerous waste constituents associated with LERF leachate are metals 
15 (cations). Hanford sediments have sufficient cation-exchange capacity to adsorb many of these cations. 
16 Considering the substantial thickness of vadose zone (60 m [ 197 ft]) and the cation-exchange capacity, 
17 dangerous waste metal constituents are not considered reliable indicators of the presence of dangerous 
18 constituents in the groundwater. 

19 Finally, as shown in the hypothetical carbon tetrachloride transport example, dispersion is a significant 
20 decision component to determining the detectability/reliability of LERF waste constituents as indicators 
21 of groundwater contamination per WAC l 73-303-645(9)(a)(iii). The constituents selected provide the 
22 best opportunity to determine whether dangerous waste/dangerous waste constituents may be impacting 
23 groundwater while maintaining a balance with the site false positive rate. 

24 D.2.7 Groundwater Detection Monitoring Requirements 

25 The groundwater monitoring program at LERF is conducted in accordance with the objectives identified 
26 in WAC 173-303-645, as required by the Hanford Facility RCRA Permit, Part II, Condition II.F. Detection 
27 monitoring is implemented in accordance with WAC 173-303-645(9), which requires the establishment 
28 and implementation of a groundwater monitoring program with reasonable confidence that a contaminant 
29 release to groundwater from a facility will be detected (WAC l 73-303-645(8)(g)). 

30 Table D-6 identifies where each detection monitoring program element of WAC 173-303-645(9) is 
31 addressed within this plan. 

32 

Table D-6. Pertinent WAC 173-303-645(9) Detection Monitoring Groundwater 
Requirements 

Section Where 
Requirement 

Groundwater is Addressed 
Monitoring in Monitoring 
Element Pertinent Requirement* Plan 

General According to WAC l 73-303-645(8)(t): The groundwater Section D.t 
Groundwater monitoring program must include a determination of the Section D.3. 1 
Monitoring groundwater surface elevation each time groundwater is Table D-7 
Requirements: sampled. Section D.4.3 
Groundwater 

Ai:mendix B, 
Surface 
Elevation 

Section B2.2 
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Table D-6. Pertinent WAC 173-303-645(9) Detection Monitoring Groundwater 
Requirements 

Section Where 
Requirement 

Groundwater is Addressed 
Monitoring in Monitoring 
Element Pertinent Requirement* Plan 

must be maintained in the facility operating record. The permit Aggendix A, 
specifies when the data must be submitted for review. Section A3 .9 

Aggendix B, 
Chapter B3 

. . 
* Part 11, Condition II.F of the Hanford Faci lity Hanford Fac1ltty RCRA Permit specifies that a groundwater 
monitoring program under final status is subject to the requirements of WAC 173-303-645 , " Dangerous Waste 
Regulations," "Releases from Regulated Units." 

DOE = U. S. Department of Energy 

LERF = Liquid Effluent Retention Facility 

RCRA = Resource Conservation and Recovery Act of 1976 

WAC = Washington Administrative Code 
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Permit Part 
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Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Part Ill, Operating Unit Group 3 

Description of Modification: 

Part Ill, Operating Unit Group 3 Permit Conditions: 

Updated Change Control Log, Modification History table, and the following List of Addenda Specific to Operating 
Unit Group 3: 

Addendum C Process Infonnation, dated December 31, 2017 October 25, 2017 

Addendum F Preparedness and Prevention, dated December 31. 2017 Juae 30, 201 e 
Addendum I Inspection Requirements, dated December 31. 2017 October 25 , 2017 

WAC 173-303-830 Modification Class I Class 1 I Class 11 I Class 2 I Class 3 
Please mark the Modification Class: I X l 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 changes . 

Modification Concurrence: ~ es D No (state reason) 

Reason for Non-concurrence: 

ReP,rf by Ecology: 

t(AA 'UW f t,,, •~/J~ . ~ ' 
S. L. Dahl-Crumoler Date 
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Hanford Facility RCRA Permit Change Notice 
Unit: 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Description of Modification: 

Addendum C, Process Information: 

• Updated Modification History Table 

Permit Part 

Part Ill, Operating Unit Group 3 

• For configuration control revised text in Addendum C, to reflect equivalent material cover replacement under 
Permit Condition II.R for Basin 43. The previous cover material for Basin 43 was a very low-density 
polyethylene (VLDPE), and the new cover material for Basin 43 is chlorosulfonated polyethylene (CSPE), 
which is a functionally equivalent material. (C.1, C.5 .2.1, C.5.2.4, 

• Section C.5.5, Piping Systems: corrected typo 

• Section C.5.11, Cover Construction, Materials, and Operation: New Section C.5 .11 for LERF covers. Moved 
and modified text pe1taining to the LERF basin covers from Sections C.5.2.1 and C.5.2.4 to Section C.5.11. 
Section C.5 .11 addresses both VLDPE and CSPE covers. Added reference to Section C.5 .11 as appropriate, 
and regenerated Table of Contents to show new section. 

• J'.at)l - iquid-li£tl,Htmt-R~~ei1t~c0B,-JiaG-i.J..i ~ iping ad-In-stt:um~nta t-i:01t:-G -a1:i.t:ied.thaUh€-t'Fa11-sfef-f)i134iig 
di-seussed-i hd - ie('HMine7lm h lmrit-fluws-from.-th~-A,.:£.va~01:at-0t: ai:i:at~Fr-€Gti@ns natc ~s-
1:efererrce-to h e-p-i,-ing-s-ystem-in-the--242""A- Evaperi1~0t"'f)el'ffl4t..- c ~ -e 1\/\~ -e.... ~ · L 

• Tables C.6 and C.7, editorial added missing hyphens in tank numbers 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 
Please mark the Modification Class: - x.e.. 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: Permit Condition 11.R and A.3 / A.1 

Enter wording of WAC 173-303-830, Appendix I Modification citation: Equipment replacement or upgrading with 
functionally equivalent components/ Administrative and informational changes 

Modification &~,.,r~~e~ Yes D No (state reason) 

Reason for Non-cotct"Prence: W\~ c.~11\.~ <> ~ 

S. L. Dahl-Crumpler 

23//g 
Date 
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Hanford Facility RCRA Permit Change Notice 
Unit: 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Description of Modification: 

Addendum C, Process Information: 

Permit Part 

Part Ill, Operating Unit Group 3 

• Section C.6.3: Deleted paragraph 2 pertaining to concentration of volatile organic compomids (VOCs) and 
addressed VOCs in Section C.6.3 .3, Demonstrating Compliance with Subpart CC for Surface Impoundments. 

• Section C.6.3.3, Demonstrating Compliance with Subpa1i CC for Surface Impoundments : Inserted text to 
clarify that the LERF Basins rely on the mixed waste exemption to implement Subpa1i CC emission standards 
( 40 CFR 264.1080). Deleted text that is no longer applicable as the LERF basins rely on the mixed waste 
exemption and not the cover for meeting Subpart CC emission standards. 

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

Please mark the Modification Class: I I X I I 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.8 

Enter wording of WAC 173-303-830, Appendix I Modification citation: Changes to remove permit conditions that are no 
longer applicable (i.e., because the standards upon which they are based are no longer applicable to the facility) 

Modification Approved : D Yes 12(1 No (state reason) 
Reason for denial : 
E,c.-£1\oc~( d\~~-rN.s. w~ '°t'-\(.. b"-..Sl~ o..f ~1.'.:> C-~"'-~ • 

R•z r,~ 
S~ L. 'Daht-Crumpler 

//Z:'3,/ d3 
Date 
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Hanford Facility RCRA Permit Change Notice 
Unit: 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Description of Modification: 

Addendum F, Preparedness and Prevention: 

• Updated Modification History Table 

• Deleted remaining metric units 

Permit Part 

Part Ill, Operating Unit Group 3 

• Section F.2.2, Runoff: Revised text to refer to LERF covers as "floating covers" and deleted material type 
"very low-density polyethylene". The material type is discussed in new Section C.5.11, Cover Constrnction, 
Mateiials, and Operation. This modification suppotts the equivalent material replacement for the Basin 43 
cover. 

WAC 173-303-830 Modification Class 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 Modification citation number: A.1/ Permit Condition I1.R and A.3 

Enter wording of WAC 173-303-830, Appendix I Modification citation: Administrative and informational changes/ 
Equipment replacement or upgrading with functionally equivalent components. · 

Modification Concurrence: IX] Yes D No (state reason) 

Reason for Non-concurrence: 

~ .. -- -
S. L. Dahl-Crumpler Date 
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Hanford Facility RCRA Permit Change Notice 
Unit: 

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility 

Description of Modification: 

Addendum I, Inspection Plan: 

• Updated Modification History Table 

Permit Part 

Part Ill, Operating Unit Group 3 

• Section L 1.2.3 .1 : Revised text to refer to LERF covers as "floating covers" and deleted material type "very low
density polyethylene". The material type is discussed in Section C.5.11 , Cover Construction, Materials, and 
Operation. This modification supports the equivalent material replacement for the Basin 43 cover. 

• · Section 1.1 .2.3.3 : Clarified alternate inspection location for transfer lines between LERF and 200 Area ETF is 
at surge tank "sump". 

• Table 1.1, last row con-ected font sizing 

• Table 1.2, LAH-20B001: Corrected Item description from "Level transmitter" to "Level alarm" 

• Table 1.2, LAH-20B002: Corrected Item description from "Level transmitter" to "Level alarm" 

WAC 173-303-830 Modification Class I Class 1 I Class 11 Class 2 I Class 3 
Please mark the Modification Class: I X I I 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.1/ A.3 and Permit Condition 11.R 
Enter wording of WAC 173-303-830, Appendix I Modification citation : Administrative and informational changes/ 
Equipment replacement or upgrading with functionally equivalent components . 

Modification Concurrence: @Yes 

Reason for Non-concurrence: 

D No (state reason) 

S. L. Dahl-Crumpler Date 
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Remove and Replace the Following: 

• Part III, Operating Unit Group 3, Pennit Conditions 

• Addendum C, Process lnfonnation 

• Addendum F, Preparedness and Prevention 

• Addendum I, Inspection Plan 
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LIQUID EFFLUENT RETENTION FACILITY & 
200 AREA EFFLUENT TREATMENT FACILITY 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are perfonned in a methodical , controlled, 
coordinated, and transparent manner. Each unit addendum will have a "Last Modification Date" which 
represents the last date the portion of the unit has been modified. The "Modification Number" 
represents Ecology's method for tracking the different versions of the pennit. This log will serve as an up 
to date record of modifications and version history of the unit. 

Last modification to Liquid Effluent Retention Facility & 200 Area Effluent Treatment Facility 
Getebet'4SDecember 31, 2017 

Addenda Last Modification Date Modification Number 

Unit-Specific Conditions 12/31/2017 H},1;!3,l;!Q I :;z 8C.20 17 .Q4&G~+-1,.W 

A. Part A Fonn 10/25/2017 8C.2017.3F 

B. Waste Analysis Plan 10/25/2017 8C.2017.3F 

C. Process Infonnation 12/31/20171 Q,1;!3,l;!Q I :;z 8C.2017 .Q4&G~+.'.7,-W 

D. Groundwater Monitoring Plan 10/25/2017 8C.2017.3F 

E. Security Requirements 06/30/2011 

F. Preparedness and Prevention 12/31/2017G8~Q..l..6 8C.2017 .Q4~M~ 

G. Personnel Training 06/30/2015 

H. Closure Plan 10/25/2017 8C.2017.3F 

I. Inspection Requirements 12/31/2017-l-M~ 8C.2017 .Q4~++,-W 

J. Contingency Plan 08/25/2016 8C.2016.Q2 

Change Control Log LERF & 200 Area ETF 
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PART Ill, OPERATING UNIT GROUP 3 PERMIT CONDITIONS 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are perfonned in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have its own change control log with a 
modification history table. The "Modification Number" represents Ecology ' s method for tracking the 
different versions of the pennit. This log will serve as an up to date record of modifications and version 
history of the unit. 

Modification History Table 

Modification Date Modification Number 

12/31/20 17 8C.20 17.O4 

10/25/2017 8C.2017.3F 

08/25/20 16 8C.2016.Q2 

Change Control Log LERF & 200 Area ETF 
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PART Ill, OPERATING UNIT GROUP 3 PERMIT CONDITIONS 
2 LIQUID EFFLUENT RETENTION FACILITY & 
3 200 AREA EFFLUENT TREATMENT FACILITY 

4 UNIT DESCRIPTION 

5 The Liquid Effluent Retention Facility (LERF) and 200 Area Effluent Treatment Facility (200 Area ETF) 
6 consists of an aqueous waste treatment system that provides treatment, storage integral to the treatment 
7 process, and storage of secondary wastes from the treatment process for a variety of aqueous mixed 
8 waste. The 200 Area ETF is located in the 200 East Area. Aqueous wastes managed by the 200 Area 
9 ETF include process condensate from the LERF and 200 Area ETF and other aqueous waste generated 

10 from onsite remediation and waste management activities . 

11 The LERF consists of three lined surface impoundments, or basins. Aqueous waste from LERF is 
12 pumped to the 200 Area ETF for treatment in a series of process units, or systems, that remove or destroy 
13 essentially all of ihe dangerous waste constituents. The treated effluent is discharged to a State-Approved 
14 Land Disposal Site (SALDS) n01ih of the 200 West Area, under the authority ofa Washington State 
15 Waste Discharge Pennit Number ST0004500 (Ecology 2014) and 200 Area ETF Delisting (40 Code of 
16 Federal Regulations (CFR) 261, Appendix IX, Table 2) . Construction of the LERF began in 1990. Waste 
17 management operations began at LERF in April 1994. Constrnction of the 200 Area ETF began in 1992. 
18 Waste management operations began at 200 Area ETF in November of 1995. 

19 This Chapter provides unit-specific Pennit conditions applicable to the dangerous waste management 
20 units for LERF and 200 Area ETF. 

21 LIST OF ADDENDA SPECIFIC TO OPERATING UNIT.GROUP 3 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Addendum A 

Addendum B 

Addendum C 

Addendum D 

Addendum E 

Addendum F 

Addendum G 

Addendum H 
Addendum I 

Addendum J 

32 DEFINITIONS 

Part A Fonn, dated October 25 , 2017 

Waste Analysis Plan, dated October 25, 2017 

Process Infonnation, dated December 31, 2017Geteber 25 , 2011 

Groundwater Monitoring, dated October 25, 2017 

Security Requirements , dated June 30, 2011 

Preparedness and Prevention, dated December 31, 20 I 7Ji:me 30, 20-1-e 

Personnel Training, dated June 30, 2015 

Closure Plan, dated October 25, 2017 

Inspection Requirements, dated December 31 , 2017Ge-teber-~5~ +:7 

Contingency Plan, dated June 30, 2016 

33 Flow equalization: Flow equalization is the process by which concentrations of constituents are 
34 homogenized through blending of the wastewater in the LERF basins, resulting in a more unifonn loading 
35 of constituents prior to entering the appropriate treatment train. 

36 State and federal delisting actions: The state delisting action pursuant to Washington Administrative 
37 Code (WAC) 173-303-910(3), August 8, 2005, and the federal delisting action appearing in 40 CFR 261 , 
38 Appendix IX, Table 2 applicable to the United States, Department of Energy, Richland, Washington. 

39 ACRONYMS 

40 

41 

LERF and 200 Area ETF 200-Area Liquids Processing Facility 

Conditions.3 
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111.3.0.2.g 

111.3.0.2.h 

111.3.0.2.i 

111.3.P 

111.3.P.1 

111.3.P.1.a 

111.3.P.1 .b 

111 .3.P.1 .c 

111.3.P.2 

111.3.P.2.a 

111.3.P.2.b 

111.3.P .2.c 

111.3.P.2.d 

111.3.P.2.e 

111.3.P .2.f 

111.3.Q 

111.3.Q.1 

111.3.Q.2 

The Penni ttees wi ll comply with the requirements for air emissions from containers in 
Addendum C, Section C.6.3.2. (WAC 173-303-692] 

The accumulation of liquid waste stored in the 2025-ED Load-In Station will not be 
greater than the capacity of the containment pi t and fsumpi . [WAC I 73-303-630(7)(b), 
WAC I 73-303-630(7)(c)] 

Containers with free liquids must be placed on spill pa llets when placed in the Outdoor 
Container Storage Area. [WAC 173-303-630] 

TANK SYSTEMS 
Tank System Requirements 

The Pennittees wi ll develop a schedule for conducting integrity assessments (IA). The 
schedule will meet the requirements of Addendum C, Section C.4.1.5, and consideration 
of the factors in WAC I 73-303-640(2)(e) or WAC I 73-303-640(3)(b) as applicable : 

The Pennittees will maintain a copy of the schedule required by Pennit 
Condition 111.3 .P.l .a, in the Hanford Facility Operating Record, LERF and 200 Area ETF 
file, and conduct periodic integrity assessments according to the schedule. The 
Penni ttees wi ll document results of integrity assessments conducted according to the IA 
in the Hanford Facility Operating Record, LERF and 200 Area ETF file. 

If a tank system is found to be leaking, or is unfit for use, the Pennittees must follow the 
requirements of WAC 173-303-640(7) , incorporated by reference. 
[WAC 173-303-640(3)(6)] 

Tank System Operating Requirements 

The Pennittees will comply with the requirements of WAC l 73-303-640(5)(a), 
incorporated by reference. 

The Pennittees will comply with the requirements of Addendum C, Section C.4.4.2. 
(WAC 173-303-640(5)(6)] 

The Pennittees will comply with the requirements of Addendum C, Section C.4.5. 
(WAC l 73-303-640(5)(d)] 

The Penn ittees will comply wi th the requirements of WAC 173-303-640(7), incorpora ted 
by reference, in response to spills or leaks from tanks systems at 200 Area ETF. 
[WAC l 73-303-640(5)(c)] 

The Pennittees will ensure that the Waste Processing Strategy required by Pennit 
Condition 111.3.B.7.a, provides for the immediate treatment or blending of waste accepted 
for management at the 200 Area ETF such that the resulting waste or mixture is no longer 
reactive or ignitable when further managed in 200 Area ETF tank systems. 
[WAC 173-303-640(9)] 

The Pennittees will comply with the requirements of WAC 173-303-640( I 0), 
incorpora ted by reference. 

SURFACE IMPOUNDMENTS 
The Pennittees will maintain the three LERF basins according to the requirements of 
WAC 173-303-650 (2)(f), incorporated by reference. 

The Pennittees will operate the LERF basins according to the requirements of 
Addendum C, Section C.5.3, and Addendum I, Section 1.1.2.3.1 to prevent over-topping. 
(WAC 173-303-650 (2)(c)] 

Conditions.8 
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LIQUID EFFLUENT RETENTION FACILITY (LERF) & 
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ADDENDUMC 
PROCESS INFORMATION 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this un it are perfonned in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have its own change control log with a 
modification history table. The "Modifica tion Number" represents Ecology ' s method for tracking the 
different versions of the permit. This log will serve as an up to date record of modifications and version 
histo1y of the unit. 

Modification History Table 

Modification Date Modification Number 

12/31/2017 8C.2017.Q4 

I 0/25/2017 8C.2017.3F 

08/25/2016 8C.2016.Q2 

Change Contro l Log LERF and 200 Area ETF 
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48 C.6 .3 Applicability of Subpart CC Standards ....... ... .. .. .. .. ... .. .. ..... .. ... .. ... .... .. .. .... .... ... .. ......... ... ... .. .. ..... .. 50 

Addendum C.iii 



PCN-LERF-ETF-2017-02 WA 7890008967 
LERF and 200 Area ETF 

I from the 200 Area ETF also can be transferred back to the LERF through one of these transfer pipelines. 
2 These pipelines are equipped with leak detection located in the annulus between the inner and outer pipes. 
3 In the event that these leak detectors are not in service, the pipelines are visually inspected during 
4 transfers for leakage by opening the secondary containment drain lines located at the 200 Area ETF end 
5 of the transfer pipelines. 

6 Each basin is equipped with six available sample risers constructed of 6-inch perforated pipe. A seventh 
7 sample riser in each basin is dedicated to influent aqueous waste receipt piping (except for aqueous waste 
8 received from the 242-A Evaporator), and an eighth riser in each basin contains liquid level 
9 instrumentation. 

IO Each riser extends along the sides of each basin from the top to the bottom of the basin and allows 
11 samples to be collected from any depth. Personnel access to these sample ports is from the perimeter area 
12 of the basins. A catch basin is provided at the northwest corner of each LERF basin for aboveground 
13 piping and manifolds for transfer pumps. Aqueous waste from the 242-A Evaporator is transferred 
14 through piping which ties into piping at the catch basins. Under routine operations, a submersible pump 
15 is used to transfer aqueous waste from a LERF basin to the 200 Area ETF for processing or for basin-to-
16 basin transfers. This pump is connected to a fixed manifold on one of four available risers. 

17 Each basin consists of a multilayer liner system supported by a concrete anchor wall around the basin 
18 perimeter and a soil-bentonite clay underlayment. The multilayer liner system consists of a primary liner 
19 in contact with the aqueous waste, a layer of bentonite carpet, a geonet, a geotexti le, a gravel layer, and a 
20 secondary liner that rests on the bentonite underlayment. Any aqueous waste leakage through the primary 
21 liner flows through the geonet and gravel to a leachate collection system. The leachate flows to a sump at 
22 the northwest corner of each basin, where the leachate is pumped up the side slope and back into the basin 
23 above the primary liner. Each liner is constructed of high-density polyethylene. A float ing cover made-~ 
24 very--l-ew-~-f10½'ethykAe-is stretched over each basin above the primary liner. These covers serve to 
25 keep unwanted material from entering the basins, and to minimize evaporation of the liquid contents. 

26 C.2 200 Area Effluent Treatment Facility Process Description 

27 The 200 Area ETF is designed as a flexible treatment system that provides treatment for contaminants 
28 anticipated in process condensate and other onsite aqueous waste. The design influent flow rate into the 
29 200 Area ETF is approximately 150 gallons per minute, with planned outages for activities such as 
30 maintenance on the 200 Area ETF systems. Maintenance outages typically are scheduled between 
31 treating a batch of aqueous waste, referred to as treatment campaigns. The effluent flow (or volume) is 
32 equivalent to the influent flow (or volume). 

33 The 200 Area ETF generally receives aqueous waste directly from the LERF. However, aqueous waste 
34 also can be transferred from tanker trucks at the Load-In Station (2025-ED) and from containers 
35 (e.g., carboys, drums) directly to building 2025-E. Aqueous waste is treated and stored in 2025-E Process 
36 Areas in a series of tank systems, and process units . Within building 2025-E, waste also is managed in 
37 containers through treatment and/or storage. Figures C.2 and C.3 provide the relative locations of the 
38 process and container storage areas within the 200 Area ETF. 

39 The process units are grouped in either the primary or the secondary treatment train. The primary 
40 treatment train provides for the removal or destruction of contaminants. Typically, the secondary 
41 treatment train processes the waste by-products from the primary treatment train by reducing the volume 
42 of waste. In the secondary treatment train, cont am in ants are concentrated and dried to a powder. The 
43 liquid fraction is routed to the primary treatment train. Figure C.2 provides an overview of the layout of 
44 the 2025-E building and the Load-In Station). Figure C.3 presents the Building 2025-E Ground Floor 
45 Plan, which includes the relative locations of the individual process units, and associated tanks. 

46 The dry powder waste and maintenance and operations waste are containerized and stored or treated in 
47 the container storage areas, or accumulated in containers. Container secondary containment requirements 

Addendum C.8 
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I Spent resins are transferred into a disposal container should regeneration of the IX resins become 
2 inefficient Free water is removed from the container and returned to the surge tank. Dewatered resins are 
3 transferred to a final storage/d isposal po int. 

4 Verification. The three verification tanks (F igure C. I 0) are used to hold the treated effluent while a 
5 determination is made that the effl uent meets discharge limits. The effluent can be returned to the 
6 primary treatment train for additiona l treatment, or to the LERF, should a treated effl uent not meet Waste 
7 Discharge Permit ST0004500 requirements. 

8 The three verification tanks alternate between three operating modes: receiving treated effluent, holding 
9 treated effluent during laboratory ana lysis and verification, or discharging verified effluent. Treated 

IO effl uent may also be returned to the 200 Area ETF to provide 'clean' service water for operational and 
I I maintenance functions, e.g., for boi ler water and for backwashing the filters. This recycling keeps the 
12 quantity of fresh water used to a minimum. 

13 C.2.4 Secondary Treatment Train 

14 The secondary treatment system typically receives and processes the following by-products generated 
15 from the primary treatment train: concentrate from the first RO stage, filter backwash, regeneration waste 
16 from the ion exchange system, and spi ll age or overflow received into the process sumps. Depending on 
17 the opei•ating configuration, however, some aq ueous waste could be processed in the secondary treatment 
18 train before the primary treatment train (refer to Figures C.4 and C.5 for example operating 
19 configurations). 

20 The secondary treatment train provides the following processes : 

21 • Secondary waste receiving - tank receiving and chemical addition. 

22 • Evaporation - concentrates secondary waste streams. 

23 • Concentrate staging - concentrate receipt, pH adjustment, and chemical addition. 

24 • Thin film drying - dewatering of secondary waste streams. 

25 • Container handling - packaging of dewatered secondary waste. 

26 Secondary Waste Receiving. Waste to be processed in the secondary treatment train is received into two 
27 secondary waste receiving tanks, where the pH can be adjusted with sulfuric acid or sodium hydroxide for 
28 optimum evaporator performance. Chemicals, such as reducing agents, may be added to waste in the 
29 secondary waste receiving tanks to reduce the toxicity or mobility of constituents in the powder. 

30 Evaporation. The Evaporator Vapor Body Vessel (601: EV- I) is fed alternately by the two secondaiy 
3 I waste receiving tanks. One tank serves as a waste receiver while the other tank is operated as the feed 
32 tank. The Evaporator Vapor Body Vessel (also referred to as the vapor body) is the principal component 
3 3 of the evaporation process Figure C. J I). 

34 Feed from the secondary waste receiving tanks is pumped through a heater to the recirculation loop of the 
35 200 Area ETF Evaporator. In this loop, concentrated waste is recirculated from the Evaporator Vapor 
36 Body Vessel, to a heater, and back into the evaporator where vaporization occurs. As water leaves the 
37 evaporator system in the vapor phase, the concentration of the waste in the evaporator increases. When 
38 the concentration of the waste reaches the appropriate density, a pmtion of the concentrate is pumped to 
3 9 one of the concentrate tanks. 

40 The vapor that is released from the Evaporator Vapor Body Vessel is routed to the entrainment separator, 
41 where water droplets and/or pa1ticulates are separated from the vapor. The 'cleaned' vapor is routed to the 
42 vapor compressor and converted to steam . 

43 The steam from the vapor compressor is sent to the heater (reboiler) and used to heat the recirculating 
44 concentrate in the Evaporator Vapor Body Vessel. From the heater, the steam is condensed and fed to the 
45 distillate flash tank, where the saturated condensate received from the heater drops to atmospheric 
46 pressure and cools to the normal boiling poi nt through partial flashing (rapid vaporization caused by a 
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I a 40 x 18. 7-foot pad with a 6-inch curb to contain liquid spills. The central section of the west bay truck 
2 pad extends about 6 feet outs ide the building to the adjacent Load-In Station tank containment pit. The 
3 west truck pad is coated and the east truck pad floor depression is c9ated. Both truck pads are inside the 
4 metal Load-In Station bui lding and are sloped to drain to the Load-In Station tank secondary containment 
5 pit through a drainpipe located in the east wall of the containment basin. The Load-In Station 
6 containment pit is described in Section C.4.3.1.2. The volume of the pit is 19,300 gallons, which is 
7 greater than the volume of the largest tanker expected to be received. A leak detector in the 
8 2025-ED Load-In Station containment pit sump alarms locally and in the 200 Area ETF Control Room. 
9 Alarms are monitored continuously in the 200 Area ETF Control Room during Load-In Station transfers 

10 and at least daily at times when waste is not being received at the 2025-E Load-In Station. Alternatively, 
11 leaks can be visually detected. 

12 
13 C.3.9.1 Structural Integrity of Base 

14 Engineering calculations were performed showing the floor of the 2025-E Container Storage Area is 
15 capable of supporting the weight of containers. These calculatioris were reviewed and certified by a 
16 professional engineer (Final RCRA Information Needs Report, Mausshardt 1995). The concrete was 
l 7 inspected for damage during construction. Cracks were identified and repaired to the satisfaction of the 
18 professional engineer. Documentation of these certifications is included in the engineering assessment 
19 (Final RCRA Information Needs Report, Mausshardt 1995). 

20 C.3.9.2 Control of Run-on 

21 Building 2025-E serves to prevent run-on of precipitation for the container management areas that are 
22 located within building 2025-E. Building 2025-ED serves to prevent run-on of precipitation for the 
23 2025-ED Load-In Station container storage area. 

24 The Outside Container Storage Area run-on will be controlled by drainage sloping away from the storage 
25 area. Waste containers stored \Vithout secondary contairnnent in the Outside Container Storage Area will 
26 be elevated to prevent contact with any run-on or accumulated liquids. 

27 C.3.9.3 Removal of Liquids from Containment Systems 

28 The 2025-E Container Storage Area is equipped with drains that route solution to a trench in the 2025-E 
29 Process Area, which drains to Sump Tank I. The sump tanks are equipped with alarms that notify 
30 operating personnel that a leak is occurring. The sump tanks also are equipped with pumps to transfer 
31 waste to the surge tank or the secondary treatment train. Additional information on removal of liquids is 
32 provided in Section C.2, and Section C.4.3 .1.2 . 

33 Spilled or leaked material (i.e., waste) from Sump Tank I or Sump Tank 2 is fed to either the surge tank 
34 and processed in the primary treatment train or to the secondary waste receiving tanks and processed in 
35 the secondary treatment train. 

36 2025-E Process Area . The floor of the 2025-E Process Area is sloped to drain liquids to two trenches 
37 that drain to Sump Tanks I and 2. The sump tanks are equipped with level monitoring and detection 
38 alarms that notify operating personnel that a leak is occurring. The sump tanks also are equipped with 
39 pumps to transfer waste to the surge tank or the secondary treatment train. 

40 2025-E Truck Bay. Liquids from the 2025-E Truck Bay are routed to a trench that drains to Sump 
41 Tank I. The sump tank is equipped with level monitoring and a detection alarm that notifies operating 
42 personnel that a leak is occurring. The sump tank also is equipped with a pump to transfer waste to the 
43 surge tank or the secondary treatment train. 

44 2025-E Container Storage Area. The 2025-E Container Storage Area is equipped with drains that route 
45 solution to a trench in the 2025-E Process Area, which drains to Sump Tank I . The sump tank is 
46 equipped with level monitoring and a detection alarm that notifies operating personnel that a leak is 
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I samples of various rat ios. Based on these results, the conservative minimum Mohr-Coulomb shear 
2 strength value of 30 degrees was estimated for a soil/bentonite admixture containing 12 percent bentonite. 

3 The high degree of compaction of the soil/bentonite layer [92 percent per ASTM D 1557 (Test Method for 
4 Laboratory Compaction Characteristics of Soil Using Mod(fied Effort (56,000/eel-pound!feet), 
5 ASTM 1991 )] was expected to maximize the bonding forces between the clay pa11ic les, thereby 
6 minimizing moisture transport through the liner. With respect to pa11icle movement ('piping'), estimated 
7 fluid velocit ies in this low-permeability material are too low to move the soil pai1icles. Therefore, piping 
8 is not considered a problem. 

9 For the soi l/bentonite layer, three test fills were constructed to demonstrate that materials, methods, and 
IO procedures used would produce a soil/bentonite liner that meets the EPA permeability requirement of less 
11 than 3.9E-08 inches per second. All test fills met the EPA requ irements. 
12 A thorough discussion of construction procedures, testing, and results is provided in Report of 
13 Permeability Testing, Soil-benlonile Test Fill, KEH W-105, Proj ect No 86-19005 (Chen-Northern 1991 ). 

14 The aqueous waste stored in the LERF is typically a dilute mixture of organic and inorganic constituents. 
15 Though isolated instances of soil liner incompatibility have been documented in the literature (Flexible 
16 Membrane Liners.for Solid and Hazardous T-Vaste Landfills - A Stale of the Art Review, Forseth and 
17 Kmet 1983), these instances have occurred with concentrated solutions that were incompatible with the 
18 geomembrane liners in which the solutions were contained. Considering the dilute nature of the aqueous 
19 waste that is and will be stored in LERF and the moderate pH, and test results demonstrating the 
20 compatibility of the high-density polyethylene liners with the aqueous waste (9090 Test Results 
21 [WHC-SD-WI05-TD-OOI , 1991]), gross fail ure of the soil/bentonite layer is not probable. 

22 eae-»-basttt-alse--i-s-~pee-w½ttt-a...f:Joati ng ,,e ry I ow density polyeteyleite-OO'ref-:--Tue-wvef--is-att(,flefed 
23 and tensiooed-aH-he concrete-wall at the top of the dil~, using a patented-mecl=!at1ical tensioni»g-system-,. 
24 figure C.15 ~cts-t-He-~--ffie€-flamsm-atte-t-lie-att€ttef-wall at the perimeter of each basin. -A4:I-H-iettal 
25 tttfeAH-attetton the coyer systettHS--p+=~+A-Section C.5.2.~ 

26 C.5.2.1.1 Material Specifications 

27 Material specifications for the liner system and leachate collection system, including liners, drainage 
28 gravel, and drainage net are discussed in the following sections. Material specifications are documented 
29 in the Final Specifications 242-A Evaporator and PUREX Interim Retention Basins 
30 (W-105/83360/ER-O 156, KEH 1990) and Construction Spec(ficalions f or 242-A Evaporator and PUREX 
31 Interim Retention Basins (W-105, KEH 1990). 

32 Geomembrane Liners. The high-density polyethylene resin for geomembranes for the LERF meets the 
33 material specifications listed in Table C. I 0. Key physical prope11ies include thickness (60-mil [0.06-inch) 
34 and impermeabi lity (hydrostatic resistance of over 450 pounds per square inch). Physical properties meet 
35 National Sanitation Foundation Standard 54 (Flexible Membrane Liners, NSF 1985). Test ing to 
36 determine if the liner material is compatible with typical dilute waste solutions was performed and 
37 documented in 9090 Test Results (WHC-SD-W l05-TD-OO I, 1991 ). 

38 Soil/Bentonite Liner. The soil/bentonite adm ixture consists of 11 .5 to 14.5 percent bentonite mixed into 
39 well-graded si lty sand with a maximum pa11icle size of 0.187 inch (No. 4 sieve). Test fills were 
40 performed to confirm the soil/benton ite admixture applied at LERF has hydraulic conductivity less than 
41 3 .9E-08 inches per second, as required by WAC 173-303-650(2)0) for new surface impoundments. 

42 Bentonite Carpet Liner. The bentonite carpet liner consists of bentonite (90 percent sodium 
43 montmorillonite clay) in a primary backing of woven polypropylene with nylon filler fiber, and a cover 
44 fabric of open weave spun lace polyester. The montmorilloni te is anticipated to retard migration of 
45 solution through the liner, exhibiting a favorable cation exchange for adsorption of some constituents 
46 (such as ammonium). Based on composition of the bentonite carpet and of the type of aqueous waste 
47 stored at LERF, no chemical attach:, dissolution, or degradation of the bentonite carpet liner is anticipated. 
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Both high-density po lyethylene liners, geotextile layers, and geonet are anchored permanently to a 
2 concrete wall at the top of the basin berm. During construction, liners were held in place with many 
3 sandbags on both the basin bottoms and side slopes to prevent wind from li fti ng and damaging the 
4 materials. Calculations were performed to determine the amount of fluid needed in a basin to prevent 
5 wind lift damage to the primary geomembrane. Approximately 6 to 8 inches of solution are kept in each 
6 basin to minimize the potential for uplifting the primary liner (Calculations for Liquid Effluenl Relention 
7 Facility Par! B Permit Application, HNF-SD-LEF-Tl-005, 1997). 

8 +IIB-etttire--1-mittg-system-+s-oovered by a vei=y--lew-densit)' polyeth)1lene floating cover that is bolted-te-#le 
9 concrete anchor Viall. The-Aeating co,1er pre•,ettts-evaporation and intrusion from dust;-precipitation, 

IO >,•egetation,-aiti-ma-ls,atta-bifffir.-A patented tensioning-system is emplo~-te pre..,·ent wi,ld-f+:em-lifting the 
11 co>,•er and automatically accom-meaate-£-HaHgeS--ttt--tt~-ie¥el in the basins. -T-ke-W¥er-tetts+0tt 
12 mechanism -£0 nsi sts o fa-€able rum, i ng .ft:em--t-Ae-Ae~ble-geeS)'fltflett&W¥er-e¥eH!- pt:tt1 ey-oo--t-lle-teRs-ie-R 
I 3 tewer (located on the concrete ancli&-walB-t&-a-tlead-m-an ancho1':-+llese-8fl€-!leFS-(blocks) simply hang 
14 fffim-t.he cables on -t-~fieF-S-~lle-teHStott-toweP.r.-+1-le anchor wal HHW-provides fui:-s.o.l.ie-
15 at-t-a-€-HmeH-t-eJ:-t-lle--HHeHayeffi-and the co 1, 1er, using a 1 /4 inclt-batten and neepret1e-gaslreHo-beH--t-lle--layei:s 
16 te--t-Ae concrete -waU,efrecth1ely seati+lg--t-Ae-ba&Ht..fffim.--t-lle--i-HtRtSt0A-ef..J.i-gh-t-,-prec+f}ttatt0tt;-ane--aifbeffie 
17 e-ust (figure G,ffi 

18 +IIB--fleat+Hg-€-0-'t'Cr, made DJ:~i=y-lew density potyethylene wi#l---YV--tt~-i-HltibttofS;-+s-Ho-t--oo-t-i€tj¾¼-t-ea--te 
19 e)i~nce unacceptable-e-egFae-at+OtHWl'iHg-tlle-sef-v+ce-tife of the LERi;. The ¥et)'--Jew-tleHSity-
20 pe-lyethylene -material contaifls.£afbefl-b.lack for Wlight protection, an-t-i-ffit-idants to pr~flt-.heat 
21 e-egradation, and seaming enha-HCeffi-to impro•,<e its abf!-i-ty--t-o--be-welded. A typical manHfaattfeF'-&+i+tt-i-t-ee-
22 warranty .fef-weathefittg-oJ:~i=y---lew-deHStty-polyethylene -pi:oouc-t-s--ts--2-0-yea-Fs-{Pely-America, undated)7 
23 +h-i-s--pi:S'rie-es--a--mafgtH-ef.safety-fef--t-he-an-t-i&ipated medittm--t-efnH,1-se-efilte-beR-F for aqueou&-waste 
24 storage. 

25 The upper 11 to 15 feet of the sidewall liner also could experience stresses in response to temperature 
26 changes. Accommodation of thennal influences for the LERF geosynthetic layers is affected by inclusion 
27 of sufficient slack as the liners were installed. Calculations demonstrate that approximately 2.2 feet of 
28 slack is required in the long basin bottom dimension, 1.5 feet across the basin, and 1.1 feet from the 
29 bottom of the basin to the top of the basin wall (Calculalions for Liquid Effluenl Relention Facility Par! B 
30 Perm ii Application, HNF-SD-LEF-TI-005, 1997) . 

. 31 +J:ieFmal stresses al£&a-Fe-~et1eed by the.fl.eat+ng co 1, 1er. As witH--t-lle-ge9fflembranes, suffi&ien-t-5-la-ck 
3 2 wa&-t-flCH:leee-+n--t-Ae-e-es-igH--t-o accom moaa-te--t-ltem+a-l-€0tttracti on ane--~ien7 

33 The entire lining system is covered by a floating cover that is bolted to the concrete anchor wall (see 
34 Section C.5.11 ). 

35 C.5.2.4.1 Liner Repairs During Operations 

36 Should repair of a basin liner be required while the basin is in operation, a sufficient quantity of the basin 
37 contents will be transferred to the 200 Area ETF or another available basin to allow access for the repair 
38 activities. After the liner around the leaking or damaged section is cleaned, repairs to the geomembrane 
39 will be made as recommended by the liner vendor or others knowledgeable in liner repair; such as a 
40 professional engineer that has adequate knowledge and experience to make recommendations in liner 
41 repairs. The criteria for selecting a person or company to make liner repair recommendations is 
42 determined by the Permittees for the LERF basins. Selection criteria could include educational 
43 background, related experience, and professional qualifications. 

44 C.5.2.4.2 Control of Air Emissions 

45 The floating covers limit evaporation of aqueous waste and releases of volatile organic compounds into 
46 the atmosphere. To accommodate volumetric changes in the air between the flu id in the basin and the 
47 cover, and to avoid problems related to 'sealing' the basins too tightly, each basin is equipped with a 
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I excessive hydrostatic pressure. A signi ficant precipitation event (e.g. , a 25-year, 24-hour storm) will not 
2 create a hydrostatic problem because the interior sidewalls of the basins are covered completely by the 
3 liners . The covers can accommodate this volume of precipitation without overtopping the dike 
4 (Section C.5.3), and the coarse nature of the dike and foundation materials on the exterior walls provides 
5 for rapid drai nage of precipitation away from the bas ins. 

6 Protection from Root Systems. Risk to structural integrity of the dikes because of penetrating root 
7 systems is minimal. Excavation and construction removed all vegetation on and around the 
8 impoundments, and native plants (such as sagebrush) grow very slowly . The large grain size of the 
9 cobbles and gravel used as dike construct ion material do not provide an advantageous germination 

IO medium for native plants. Should plants with extending roots become apparent on the dike wa lls, the 
11 plants will be contro lled with appropriate herbicide application. 

12 Protection from Burrowing Mammals. The cobble size materials that make up the dike construction 
13 material and the exposed nature of the dike sidewalls do not offer an advantageous habitat for burrowing 
14 mammals. Lack of vegetation on the LERF site discourages foraging. The risk to structural integrity of 
15 the dikes from burrowing mammals is therefore minimal. Periodic visual inspections of the dikes provide 
16 observations of any animals present. Should burrowing mammals be noted onsite, appropri ate pest 
17 contro l methods suc h as trapping or application of rodenticides wi ll be employed. 

18 Protective Cover. Approximately 3 inches of crushed gravel serve as the cover of the exterior dike 
19 walls . This coarse material is inherently resistant to the effect of wind because of its large grain size. 
20 Total annual precipitation is low (6.3 inches) and a significant storm event (e.g., a 25-year, 24-hour 
21 storm) could result in about 2.1 inches of precipitation in a 24-hour period. The absorbent capacity of the 
22 soil exceeds this precipitation rate; therefore, the impact of wind and precipitation run-on to the exterior 
23 dike wall s will be minimal. 

24 C.5.5 Piping Systems 

25 Aq ueous waste from the 242-A Evaporator is transferred to the LERF using a pum p located in the 
26 242-A Evaporator and approximately 5,000 feet of pipe, consisting ofa 3-inch carrier pipe within a 6-inch 
27 outer containment pi peline. Flow through the pump is contro lled by a va lve, at flow rates from 40 to 
28 80 gallons per minute. The pipeline exits the 242-A Evaporator below grade and ren:iains below grade at 
29 a minimum 14-feet depth for freeze protection, until the pipeline emerges at the LERF catch basin, at the 
30 corner of each basin. All piping at the catch basin that is less than 4 feet below grade is wrapped with 
3 1 electric heat tracing tape and insulated for protection from freezing. 

32 The transfer line from the 242-A Evaporator is cent rifuga lly cast, fi berglass-reinforced epoxy thermoset 
33 res in pressure pipe fabr icated to meet the requirements of AS ME D2997, Srandard Spec ffica fionf or 
34 Gfmt,,.ifgel-JyCenfri(ugallv Cast Reinforced Thermose fling Resin Pipe (ASME 1984 ). The 3-inch carrier 
35 pi ping is centered and supported within 6-inch containment piping. Pipe supports are fabri cated of the 
36 same material as the pipe, and meet the strength requirements of ANSI B31.3, Process Piping Guide 
37 (ANSI 1987) for dead weight, thermal, and seismic loads. A catch basin is provided at the no1ihwest 
38 corner of each basin where piping extends from the bas in to allow for bas in-to-basin and bas in-to-
39 200 Area ETF liquid transfers. Drawing H-2-88766, Sheets I th rough 4, provide schematic diagrams of 
40 the piping system at LERF. Drawing H-2-79604 provides detai ls of the piping fro m the 
41 242-A Evaporator to LERF. 

42 C.5.5.1 Secondary Containment System for Piping 

43 The 6-inch containment piping encases the 3-inch carrier pipe from the 242-A Evaporator to the LERF. 
44 All of the piping and fi ttings that are not directly over a catch basin or a basin liner are of this pipe-
45 wi thin-a-pipe construction. A catch bas in is provided at the nmihwest corner of each basin where the 
46 in let pipes, leachate ri sers, and transfer pipe ri sers emerge from the basin. 
4 7 The catch basin consists of an 8-inch-thick concrete pad at the top of the dike. The perimeter of the catch 
48 bas in has an 8-inch-high curb and the concrete is coated with a chemical res istant epoxy sealant. The 
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2 An action leakage rate limit is established where action must be taken due to excessive leakage from the 
3 primary liner. The action leak rate is based on the maximum design flow rate the leak detection system 
4 can remove without the fluid head on the bottom liner exceeding 12 inches. The limiting factor in the 
5 leachate removal rate is the hydraulic conductivity of the drainage gravel. An action leakage rate (also 
6 called the rapid or large leak rate) of 2,100 gallons per acre per day was calculated for each basin 
7 (Calculation of the Rapid or Large leak Rate.for LERF Basins in the 200 East Area, 
8 WHC-SD-EN-Tl-009, 1992). 

9 When it is determined that the action leakage rate has been exceeded, the response action plan will follow 
10 the actions in WAC 173-303-650{ 11 )(b) and (c), which includes notification of Ecology in writing 
11 within 7 days, assessing possible causes of the leak, and determining whether waste receipt should be 
12 curtailed and/or the basin emptied. 

13 C.5.9 Dike Structural Integrity Engineering Certification 

14 The structural integrity of the dikes was ce11i fied attesting to the structural integrity of the dikes, signed 
15 by a qualified, registered professional engineer. 

16 C.5.10 Management of Ignitable, Reactive, or Incompatible Wastes 

17 Although ignitable or reactive aqueous waste might be received in small quantities at LERF, such 
18 aqueous waste is mixed with dilute solutions in the basins, removing the ignitable or reactive 
19 characteristics. For compatibility requirements with the LERF liner, refer to Addendum B, Waste 
20 Analysis Plan. 

21 C.5.11 Cover Construction, Materials, and Operation 

22 Each basin is equipped with a floating cover stretched over each basin above the primary liner. The 
23 floating covers prevent evaporation and intrusion from dust, precipitation, vegetation, animals, and birds. 
24 The three LERF Basins 42, 43, and 44 either have a ve1y low-density polyethylene cover {VLDPE), or a 
25 chlorosulfonated polyethylene {CSPE) cover. 

26 Both VLDPE and SPE covers contain carbon black for UV Ii ht rotection. and anti-oxidants to revent 
27 heat degradation he VLDPE covers have seaming enhancers to improve the covers ability to be 
28 welded; while the CSPE cover uses modern seaming equipment that does not need seaming enhancers for 
29 the material to perform its required function. Typical manufacturer's limited warranty for weathering of 
30 VLDPE products is 20-years (Poly America, undated), whereas CSPE provides a 30-year limited 
31 manufacturer's warranty for weathering. 

32 The covers are anchored and tensioned at the concrete wall at the top of the dikes, using a patented 
33 mechanical tensioning system,W:igure C.15 depicts the tension mechanism and the anchor wall at the 
34 perimeter of each basin. A patented tensioning system is employed to prevent wind from lifting the cover 
35 and automatically accommodate changes in liquid level in the basins. The cover tension mechanism 
36 consists of a cable running from the flexible geosynthetic cover over a pulley on the tension tower 
37 (located on the concrete anchor wall) to a dead man anchor. These anchors (blocks) hang from the cables 
38 inside of the tension towers. The anchor wall also provides for solid attachment of the liner layers and the 
39 cover, using a 1/4-inch batten and neoprene gasket to bolt the layers to the concrete wall, effectively 
40 sealing the basin from the intrusion of light, precipitation, and airborne dust {Figure C.15). Thennal 
4 1 stresses also are experienced by the floating cover. Sufficient slack was included in the design to 
42 accommodate thermal contraction and expansion. 

43 C.6 Air Emissions Control 

44 This section addresses the 200 Area ETF requirements of Air Emission Standards for Process Vents, 
45 under 40 CFR 264, Subpart AA (WAC 173-303-690 incorporated by reference) and Subpat1 CC. The 
46 requirements of 40 CFR 264, Subpa11 BB (WAC I 73 -303-69 1) is not applicable because aqueous waste 
47 with IO percent or greater organic concentration would not be acceptable for processing at the ETF. 
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which are destroyed in the UV/OX process. These constants are given in 200 Area ~{fluent 
2 Treatment Facility De/isling Petition (DOE/RL-92-72, 1993). 

3 • All organic compounds that are not destroyed in the UV/OX process are assumed to be emitted 
4 from the tanks and vessels into the vessel off gas system. 

5 • No credit for removal of organic compounds in the vessel off gas system carbon absorber unit is 
6 taken. The activated carbon absorbers are used ifrequired to reduce organic emissions. 

7 The calculation to determine organic emissions consists of the followi ng steps: 

8 I. Determine the quantity oforganics emitted from the tanks or vessels upstream of the UV/OX 
9 process, using transfer rate values. 

10 2. Determine the concentration of organics in the waste after the UV/OX process using UV/OX 
11 reaction rates and residence times. If the 200 A_rea ETF is configured such that the UV/OX 
12 process is not used, a residence time of zero is used in the calculations (i.e., none of the organics 
13 are destroyed). 

14 3. Assuming all the remaining organics are emitted, determine the rate, which the organics are 
15 emitted using the feed flow rate and the concentrations oforganics after the UV/OX process. 

16 4. The amount of organics emitted from the vessel off gas system is the sum of the amount 
17 calculated in steps I and 3. 

18 The organic emission rates and quantity of organics emitted during processing are determined using these 
19 calculations and are included in the Hanford Facility Operating Record, LERF and 200 Area ETF file . 

20 C.6.2.3 Reevaluating Compliance with Subpart AA Standards 

21 Calculations to determine compliance with Subpart AA wil l be reviewed when any of the fo llowing 
22 conditions occur at the 200 Area ETF: 

23 • Changes in the maximum feed rate to the 200 Area ETF (i .e., greater than the 150 gallons per 
24 minute flow rate). 

25 • Changes in the configuration or operation of the 200 Area ETF that would modify the 
26 assumptions given in Section C.6.2.2 (e.g., taking credit for the carbon absorbers as a control 
27 device). 

28 

29 

30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 

42 
43 

• Annual operat ing time exceeds 310 days. 

C.6.3 Applicability of Subpart CC Standards 

The air emission standards of 40 CFR 264, Subpart CC apply to tank, surface impoundment, and 
container storage units that manage wastes with average volati le organic concentrations equal to or 
exceeding 500 pa11s per mi ll ion by weight, based on the hazardous waste composition at the point of 
origination (6 1 FR 59972). However, TSO units that are used solely for management of mixed waste are 
exempt. Mixed waste is managed at the LERF and 200 Area ETF and dangerous waste could be treated 
and stored at these TSO units. . . 1 \ _, . -...,.__ 

~\.e~\. o"" ~t>''- ~~up~c) .s L-~ 
+W-ewt1el'f8~atefs-are-ttet required t-e-4Hem1ine the co~rntion of¥olatile 91'gfHli&compounds--t!Hl 
~fdous waste if the wastes-are-placed--tt1-waste-+nanagement utt+ts-tAat-effi~ey-ai-F-effi+SS-iett-€-0Htfets 
that comply-witlH~,e Subpart CC standards. Therefore,tke-apvi=eac1He-Su-9pat+GG-oomp~at-tAe 
hePJ½nd 200 Area EffF i-s-te-tlemoosti:ate-tkat-tke-heR.c and 200 J\..rea~-meet--tHe 8ubpart-GG-oo1ttffl+ 
staooaFEls-8-0 CFR 264.1084 40 CFR 264.108{+, 

C.6.3.1 Demonstrating Compliance with Subpart CC for Tanks 

Since the 200 Area ETF tanks already have process vents regulated under 40 CFR 264, Subpart AA 
(WAC 173-303-690), they are exempt from Subpa11 CC [ 40 CFR 264.1080(b )(8)). 
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C.6.3.2 Demonstrating Compliance with Subpart CC for Containers 
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Container Level I and Level 2 standards are met at the 200 Area ETF by managing all dangerous and/or 
mixed wastes in U.S. Depat1ment of Transpot1ation containers [ 40 CFR 264.1086(f)]. Level I containers 
are those that store more than 3.5 cubic feet and less than or equal to 16 cubic feet. Level 2 containers are 
used to store more than 16 cubic feet of waste, which are in 'light material service'. Light material service 
is defined where a waste in the container has one or more organic constituents with a vapor pressure 
greater than 0.04 pounds per square inch at 68°F, and the total concentration of such constituents is 
greater than or equal to 20 percent by weight. 

The monitoring requirements for Level I and Level 2 containers must include a visual inspection when 
the container is received at the 200 Area ETF, when waste is initially placed in the container, and at least 
once every 12 months when stored onsite for I year or more. 

If compliant containers are not used at the 200 Area ETF, alternate container management practices are 
used that comply with the Level I standards. Specifically, the Level I standards allow for a "container 
equipped with a cover and closure devices that form a continuous barrier over the container openings such 
that when the cover and closure devices are secured in the closed position there are no visible holes, gaps, 
or other open spaces into the interior of the container. The cover may be a separate cover installed on the 
container ... or may be an integral part of the container structural design ... [ 40 CFR 264.1086( c)(I )(ii)]. 
An organic-vapor-suppressing barrier, such as foam, may also be used [ 40 CFR 264.1086( c)( I )(iii)] . 
Section C.3 provides detail on container management practices at the 200 Area ETF. 

Container Level 3 standards apply when a container is used for the "treatment of a hazardous waste by a 
waste stabilization process" [ 40 CFR 264.1086(2)]. Because treatment in containers using the 
stabilization process is not provided at the 200 Area ETF, these standards do not apply. 

C.6.3.3 Demonstrating Compliance with S_ub~rt CC for Surface lmpo~ndmen!~ 
A7Y"\~01'~\ ~.\- t, .. :~A. A.~~ p~c) S-D 

The LERF Basins rely on the mixe~ \vasfe exemption o implement Subpart CC E!mission standards 
( 40 CFR 264.1080). Should the LERF Basins receive non-radioactive dangerous waste. the volatile 
organic concentration at the point of waste origination shall be less than 500 parts per million (ppm) by 
weight [40 CFR 264.1082(c)( I)] . These waste streams may be combined with mixed waste in the LERF 
basins without affecting the use of the mixed waste exemption because the non-radioactive dangerous 
waste streams would be below 500 ppm by weight volatile organic concentration. Non-dangerous 
radioactive waste and non-radioactive/ non-dangerous waste may also be combined with mixed waste in 
the LERF Basins.The Subpaft-CC emissie&Standards are met at LERF using a-fleat-iflg membrane C-e-vef 

tttat--i-s-€0flSt-Fl:1€-ted-ef:.v-eF)'--leW density~et~tttat-.fufms-&-w11titt-uetts-baff-ieHWer-ttte-efltire 
st¼ffaee-area-f~0 CFR 264. l085(c)].-+hls membrane has both BFga11~eability propert-i-es-eEJ-Hiv-al-effi 
te--a-ttig-J:i.4ms-ity~ ethy I ene-€-0-Ver and chem i cal.,lpeys-i cal propeft-i-es-tttat-mai11ta in the mateFial--Htteg-fity 
ffil' the intended ~ce-l-ire-ehi=te'ffiateFia1a-+tte-adMi~1a! req u i rements..fuHl=te-4le~ o-veF;-at-ti=t-e 
LBRI" l1ave eee11111et (l'!estio11 C.~.:2.4). =bG~. loo , xr\ 6~ ~ ~ 6 kb 
C.7 Engineering Drawings 

C.7.1 Liquid Effluent Retention Facility 

Drawings of the containment systems at the LERF are summarized in Table C.2 . Because the failur~ of 
these containment systems at LERF could lead to the release of dangerous waste into the environment, 
modifications that affect these containment systems will be submitted to the Washington State 
Depat1ment of Ecology, as a Class I, 2, or 3 Permit modification, as required by WAC 173-303-830. 
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Table C.6. 200 Area Effluent Treatment Facility Tank Systems Information 

Material of Maximum I Tank Description Construction 
Tank Inner Height Shell Thickness3 

1 Capacity2 (feet) (feet) inch 
(gallons) 

Load-In Station tanks 304 ss 9, 100 12 15.4 1/4 
2025ED-59A-TK-109 
2025ED-59A-:TK-117 

Load-In Station tank FRP 6,900 10 11.5 3/16 
2025ED-59A-TK-1 1/4 

Surge tank 304 ss 122,000 26 30 3/16 
2025E-60A-: TK-:1 

pH adjustment tank 304 ss 4,400 10 8 1/4 
2025 E-60C-TK- 1 

First RO feed tank 304 ss 5,400 10 10.5 1/4 
2025E-60F-TK-l 

Second RO feed tank 304 ss 2,300 10 X 5 5 3/16 
2025E-60F-TK-2 

Effluent pH adjustment 304 ss 3,800 8 12 1/4 
tank 

2025E-60C-TK-2 

Verification tanks Carbon steel 799,000 60 37 5/16 
2025E-60H-TK-IA with epoxy 
2025E-60H-TK- I B lining 
2025E-60H-TK-1 C 

Secondary waste 304 ss 19,500 14 18.7 1/4 
receiving tanks 
2025E-601-TK-IA 
2025E-60l-TK-1B 

Concentrate tanks 316L SS 6,600 10 11.5 1/4 
2025E-60J-TK-1 A 
2025E-60J-TK-18 

Evaporator Vapor Body Alloy 625 5,000 8 22 
Vessel 
2025E-60I-:EV-:. l 

Distillate flash tank 304 ss 250 2.5 7 9/32 
2025E-601-TK-2 
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Material of 
Maximum 

Tank Description Construction 
Tank 

1 Capacity2 

(gallons) 

Sump Tank I 304 ss 1,800 
2025E-208-TK-I 

Sump Tank 2 304 ss 1,800 
2025E-208-TK-2 

I 1Type 304 SS, 304L, 316 SS and alloy 625 provide corrosion protection. 

Inner 
(feet) 

5X5 11 

5X5 11 

Height 
(feet) 

WA7890008967 
LERF and 200 Area ETF 

Shell Thicknes-s3 

inch 

3/16 

3/16 

2 2The structural design capacity is based on the tank dimensions (reference CHPRC-01900) 

3 3The nominal thickness of 200 Area ETF tanks is represented. 

4 304 SS = stainless steel type 304 or 304L. 

5 3 I 6L SS = stainless steel type 316L 

6 FRP = Fiberglass-reinforced plastic. 

7 Table C.7. 200 Area Effluent Treatment Facility Additional Tank System Information 

Tank Liner Pressure Foundation Structural 
Description Materials Controls Materials Support Seams Connections 

Load-In Station None vent to concrete slab SS ski11 welded flanged 
tanks atmosphere bolted to 
2025ED-59A- concrete 
TK- 109 
2025ED-59A-
TK-117 

Loiid-In Station None vent to concrete slab bolted to none flanged 
tank atmosphere concrete 
2025ED-59A-
TK-1 

Surge tank None vacuum reinforced structural welded flanged 
2025E-60A- breaker concrete ring steel on 
TK-1 valve/vent plus concrete concrete base 

to VOG slab 

pH adjustment None vent to concrete slab carbon steel welded flanged 
tank VOG ski1i 
2025E-60C-
TK-1 

Fi rst RO feed None vent to concrete slab carbon steel welded flanged 
tank VOG ski11 
2025E-60F-
TK-1 

Second RO feed None vent to concrete slab carbon steel welded flanged 
tank VOG frame 
2025E-60F-
TK-2 
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Tank Liner 
Description Materials 

Effluent pH None 
adjustment tank 
2025E-60C-
TK-2 

Verification Epoxy 
tanks 
2025E-60H-
TK-IA 
2025E-60H-
TK-18 
2025E-60H-
TK- lC 

Secondary waste None 
receiving tanks 
2025E-60I-
TK-IA 
2025E-601-
TK-18 

Concentrate None 
tanks 
2025E-60J-
TK-IA 
2025E-60J-
TK-18 

Evaporator None 
Vapor Body 
Vessel E 
2025E 601-: 
EV-: f) 

Distillate flash None 
tank 
2025E-601-TK-2 

Sump Tank I None 
2025E-208-
TK-1 

Sump Tank 2 None 
2025E-208-
TK-2 

OFT = distillate flash tank 

2 VOG = vessel off gas system 
3 

Pressure Foundation 
Controls Materials 

vent to concrete slab 
VOG 

filtered reinforced 
vent to concrete ring 
atmosphere plus concrete 

slab 

vent to concrete slab 
VOG 

vent to concrete s lab 
VOG 

pressure concrete slab 
indicator/pr 
essure 
relief valve 
vapor vent 
to 
DFT/VOG 

Pressure concrete slab 
relief 
valve/vent 
to vent gas · 
cooler/VO 
G 

vent to concrete 
VOG containment 

vent to concrete 
VOG containment 
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Structural 

' 
Support 

I 

carbon steel 
skirt 

structural 
steel on 
concrete base 

carbon steel 
skirt 

carbon steel 
ski1i 

carbon steel 
frame 

carbon steel 
I-beam and 
cradle 

reinforced 
concrete 
containment 
basin 

reinforced 
concrete 
containment 
basin 
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Seams Connections 

welded flanged 

welded flanged 

welded flanged 

welded flanged 

welded flanged 

welded flanged 

welded flanged 

welded flanged 
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ADDENDUM F 
PREPARDNESS AND PREVENTION 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are perfonned in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have its own change control log with a 
modification history table . The "Modification Number" represents Ecology's method for tracking the 
different versions of the pennit. This log will serve as an up to date record of modifications and version 
history of the unit. 

Modification History Table 

Modification Date Modification Number 

I 2/31/2017 8C.2017.Q4 

08/25/2016 8C.2016.Q2 

Change Control Log LERF and 200 Area ETF 
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I F.1.1.4 Water for Fire Control 

WA 7890008967 
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2 A water main is not provided to the LERF. The Hanford Fire Department is equipped with fire engines 
3 for fire control for fires requiring high water volume and pressure. The 200 Area ETF is serviced by two 
4 12-inch raw water lines that are tied into the 200 East Area raw water distribution grids . These lines 
5 provide a looped configuration that supplies two independent sources of raw water for fire protection and 
6 raw water uses. Connections from the 200 Area ETF raw water system supply fire hydrants and the wet 
7 pipe sp1inkler system. In the event that water pressure is lost, the Hanford Fire Department is equipped 
8 with fire engines to provide needed water. 

9 F.1.2 Aisle Space Requirement 

IO The operation of the LERF_ does not involve aisle space. Nevertheless, the LERF and the individual 
11 basins are easily accessib le to emergency response personnel and vehicles. A 6.l-meterf20-feet;)-wide 
12 service road runs along the base of the basin area on the east, south, and west sides within the operational 
13 security fence . 

14 Aisle spacing at 200 Area ETF is sufficient to allow the movement of personnel and fire protection 
15 equipment in and around the containers. This storage an-angement also meets the requirements of the 
16 National Fire Protection Association (NFPA 1996) for the protection of personnel and the environment. 
17 A minimum '+6 eentimeter-f30-inch) aisle space is maintained between rows of containers as required by 
18 WAC I 73-303-630(5)(c). 

19 F .2 Preventive Procedures, Structures, and Equipment 

20 The following sections describe preventive procedures, structures, and equipment. 

21 F.2.1 Unloading Operations, Spill Prevention, and Control 

22 Underground pipelines that transfer aqueous waste to and from the LERF are encased in a secondary pipe. 
23 If a leak is detected in a pipeline, flow in the pipeline wi ll be stopped and the cause of the leak 
24 investigated and remediated. 

25 If it is required to transfer aqueous waste from one LERF basin to another, existing transfer pumps are 
26 used as described in Addendum C. 

27 The 2025-ED Load-in Station is monitored continuously dming tank-fill ing operations and filling is 
28 stopped immediately if leaks occur. Care is taken to ensure that even minor leaks are cleaned up 
29 immediately and disposed of in accordance with approved management procedures. Any spill that is 
30 detennined to be a dangerous waste will be managed according to the requirements of WAC 173-303. 

31 F .2.2 Runoff 

32 The LERF is constructed and operated to ensure that all aqueous waste is contained within the basins. 
33 The basins are designed and operated to prevent overtopping. Furthennore, the basins are provided with 
34 ,•ery lovl deftstty-pelyethylene floating covers to prevent the introduction of precipitation into the basins. 
35 The basins also are graded to ensure that all precipitation outside the basins is directed away from the 
36 surface impoundments. 

37 The basins are constructed so that the top of the basin dikes are approximately J meters (9.8 feet) above 
38 grade. The exterior side slopes of the basins have a 2.25 (horizontal) to 1 (vertical) slope. Run-on of 
39 precipitation to the basins from the sunounding area is not possible because the smTounding area slopes 
40 away from the LERF. 

41 Dangerous waste and hazardous chemical handling areas at the 200 Area ETF are designed to contain 
42 spills, leaks, and wash water, thereby preventing run-off and subsequent releases. All dangerous and/or 
43 mixed waste loading and unloading areas are provided with secondary containment structures as 
44 desc1ibed in Addendum C, Process lnfonnation. 
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I filters, redundant trains are provided to mitigate equipment and system failure. Spare parts are 
2 maintained for essential production and safety equipment. 

3 F.2.5 Personnel Exposure 

4 At the LERF and 200 Area ETF, operating practices, structures, and equipment are used toprevent undue 
5 exposure of personnel to dangerous and/or mixed waste. All personnel handling waste use protective 
6 clothing and equipment. All operations are conducted so that exposure to dangerous and/or mixed waste 
7 and hazardous materials are maintained as low as reasonably achievable (ALARA). 

8 Protective clothing and equipment are prescribed for personnel handling chemicals or dangerous waste. 
9 Before the start of any operation that could expose personnel to the risk of injury or illness, a review of 

IO the operation is perfonned to ensure that the nature of hazards that might be encountered is considered 
11 -and appropriate protective gear is selected. P_ersonnel are instiucted to wear personal protective 
12 equipment in accordance with training, posting, and instructions. 

13 A change trailer at LERF is located between Basins 42 and 43. In addition, the change trailer has an 
14 operations office for working with procedures. Exits within the change trailer are clearly marked. A 
15 storage building is located within the perimeter fence, northwest of the basins. The LERF storage 
16 building also is provided with separate storage areas for clean and contaminated equipment. A 
17 decontamination shower and decontamination building is located at the 272-A W Building, approximately 
18 +.-6 kilometers (I mile} from the LERF or at the 200 Area ETF. 

19 The 200 Area ETF has eyewash stations and safety showers in convenient locations for use by personnel. 
20 The following structures and equipment were incorporated into the 200 Area ETF design to minimize · 
21 personnel exposure. 

22 • Offices, 200 Area ETF Control Room, clean- and soiled-clothes storage areas, change rooms, and 
23 the lunchroom are situated to minimize casual exposure of personnel. 

24 Building exit pathways are located to provide rapid egress in emergency evacuations . 

25 Emergency lighting devices are located strategically throughout the 200 Area ETF. 

26 • Audio and/or visual alarms are provided for all room air samplers, area alarms, and liquid 
27 monitors . Visual readouts for these alarm systems are located in less contaminated areas to 
28 minimize exposure to personnel. 

29 
30 

Areas for decontaminating and maintaining equipment are provided in contaminated areas to limit 
the spread of contamination to uncontaminated areas such as the 200 Area ETF Control Room. 

31 Instrnment interlock systems automatically retum process operations to a safe condition if an 
32 unsafe condition should occur. 

33 • The 200 Area ETF ventilation systems are designed to provide airflow from uncontaminated 
34 zones to progressively more contaminated zones. 

35 Whenever possible, exposures to hazards are controlled by accepted engineering and/or administrative 
36 controls . Protective gear is used where effective engineering or administrative controls are not feasible. 

37 F.3 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste 

38 Typically, aqueous waste managed at the LERF or 200 Area ETF does not display the characteristics of 
39 reactivity or ignitability. Any aqueous waste streams exhibiting these characteristics are blended or 
40 mixed at LERF to a concentration where the waste no longer exhibits reactive or ignitable characteristics. 

41 Incompatible aqueous waste is not expected to be stored or treated at the LERF or 200 Area ETF 
42 (Addendum B, Waste Analysis Plan). Therefore, the requirements of WAC 173-303-806(4)(a) are not 
43 applicable. 

44 
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ADDENDUM! 
INSPECTION REQUIREMENTS 

CHANGE CONTROL LOG 

Change Control Logs ensure that changes to this unit are perfonned in a methodical, controlled, 
coordinated, and transparent manner. Each unit addendum will have its own change control log with a 
modification history table . The "Modification Number" represents Ecology's method for tracking the 
different versions of the permit. This log will se1ve as an up to date record of modifications and version 

history of the unit. 

Modification History Table PART III, OPERA TING UNIT 3 

Modification Date Modification Number 

12/31/2017 8C.2017.Q4 

10/25/2017 8C.2017 .3F 

08/25/2016 8C.2016.Q2 

Change Control log LERF and 200 Area ETF 
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I During the visual inspection, particular attention is paid to va lves and fittings for signs of cracking, 
2 defonnation, and leakage. 

3 1.1.2.3 Surface Impoundments and Condition Assessment 

4 The following describes the surface impoundment inspections petfonned at LERF. 

5 1.1 .2.3.1 Overtopping Control 

6 Under current operating conditions, 2 feet of freeboard is maintained at each LERF basin, which 
7 c01Tesponds to an operating level of 22.2 feet, or operating capacity of 7 .8 million gallons. Level 
8 indicators at each basin are monitored to confinn that this level is not exceeded. 

9 Before an aqueous waste is transferred into a basin, administrative controls are implemented to ensure 
IO overtopping will not occur during the transfer. The volume of feed to be transfeITed is compared to the 
11 ava ilable volume in the receiving basin. The transfer is not initiated unless there is sufficient volume 
12 ava ilable in the receiving basin or a cut-off level is established. The transfer into the basin would be 
13 stopped when this cut-off level is reached. 

14 The LERF basins also are provided with floating vei:y-lew- density polyethy}eHe-covers that are designed 
15 and cons trncted to prevent overtopping by the introduction of precipitation and dust into the basins. 
16 Overtopping and flow control also are discussed in Addendum C. 

17 1.1.2.3.2 lmpoundment Contents 

18 The LERF basins are inspected weekly to assess whether the contents are escaping from a basin. Level 
19 indica tors are inspected weekly to check for unaccountable change in the level of the basins. 

20 1.1.2.3.3 Leak Detection 

21 The leachate detection , collection, and removal system is described in Addendum C. The leachate 
22 collection sump pump is activated when the liquid level in the leachate sump reaches a preset leyel. A 
23 flow meter/totalizer measures the amount of leachate removed. In add ition, the timer on the leachate 
24 pump tracks the cumulative pump run time. The leak rate through the primary liner can be detennined 
25 using one of two methods : 

26 1) Measured as the leacha te flow meter/totalizer readings (flow meters/totalizers are located on the 
27 outflow line from the collection sumps in the bottom of the LERF basins) or 

28 2) Calculated using the pump operating ti me readings multiplied by the pump flow rate (the pump 
29 runs at a constant flow ra te). 

30 Calculations using either method are sufficient for compliance. If either the flow meter/ totalizer or pump 
31 operating time system is not functioning, this is identified as an abnonnal condition (see Section I. I). 

32 The LERF employs a double walled transfer piping between 242-A Evaporator and LERF and between 
33 LERF and 200 Area ETF. The WAC 173-303-650 regulations do not require a discussion of piping for 
34 surface impoundments. However, for the purposes of comprehensive coverage of the LERF, inspections 
35 and integrity assessments are perfonned on the piping system. Aqueous waste (e.g. , process condensate) 
36 is transfeITed from the 242-A Evapora tor to the LERF via a bmied pipeline. Likewise, aqueous waste is 
37 transferred to the 200 Area ETF via buried pipelines. At the LERF dikes, aboveground piping serves to 
38 transfer waste from one basin to another. 

39 The buried pipelines no1111ally are continuously monitored during transfers by a leak detection system 
40 (Addendum C). Leak detection system alanns annunciate to the 200 Area ETF Control Room, which is 
41 monitored continuously during waste transfers and daily when no waste is transfeITing. As an alternative 
42 to continuous leak detection, the transfer lines can be inspected daily during transfers by opening the 
43 secondary containment drain lines at the LERF catch basins (for 242-A Evaporator transfers to LERF) 
44 and the surge tank sump (for LERF transfers to 200 Area ETF) to inspect for leakage. During the routine 
45 inspections at LERF, the aboveground piping system is inspected for signs of leakage and for general 
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Item Inspection 

Safety Systems 

Eye wash stations Check status; check for adequate pressure 

Safety showers Check status; check for adequate pressure 

Emergency Systems 

Fire extinguishers Check for adequate charge. 

Emergency lighting Test operability. 

Processing Area 

Uninterruptible power Check output voltage and visually inspect battery pack for corrosion and 
supply leakage. Check indicator lights fo r fault conditions. 

LERF (Surface lmpoundment) 

LERF basins and dikes Check the ove11opping controls and integrity of the basins and dikes 

LERF contents Check basin level ind icators for unaccountable changes in the level of the 
basins 

Leak Detections Determine the leak rate per wetted surface area 

LERF basins and dikes Check for run-on, run-off, cover integrity, erosion problems, and other 
signs of deterioration 

Ignitable and Reactive 

Ignitable and reactive Storage in compliance with Hanford Site tire protection standards and 
waste WAC 173-303-630(8) 

Container Storage Areas Other Than Secondary Treatment Train 

Container Storage Container labels to ensure labels are not obscured, removed, or otherwise 
unreadaqle 

Deterioration of containers, containment systems, or cracks in protective 
coating or foundations caused by corrosion, mishandling, or other factors 

Leaks, spills, accumulated liquids, and open or improperly sealed 
containers 

HEPA - High efficiency part iculate air 
2When waste management activities occur 

1.1.5 Instrumentation Monitoring 

Frequency 

Monthly 

Monthly 

Monthly 

Monthly 

Annually 

Weekly 

Week ly 

Weekly 

Weekly & 
After 
significant 
precipitation 
events 

Annually2 

Weekly 

Weekly 

Daily 

2 Continuous monitoring appl ies to the electronic monitoring perfonned in the 200 Area ETF Control 
3 Room for this instrumentation during 200 Area ETF processing operations and/or 2025-E Load-In Station 
4 transfers. Data from alanns, leak detectors, and level transmitters are monitored daily in the 200 Area 
5 ETF Control Room when waste transfers are not occtming (see C.2.5.1). In cases where this 
6 instrumentation is out of service (e.g., calibration, power failures, or maintenance) daily visual inspections 
7 will be pe1fonned in accordance with WAC 173-303-640, using the alternate methods discussed in 
8 Addendum C, Section C . l for leak detection, Section C.4.3.1.2 for level inspection, and Section C.4.4.2 
9 for overfill prevention will be followed . 

IO In the event the electronic leak detectors or level indicators for Sump Tank I or Sump Tank 2 are out of 
11 service, daily visual inspections will be perfonned each operating day (W AC-173-303-640). 

12 Inspections pertaining to instrumentation monitoring is provided in Table 1.2. 

13 
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Table 1.2. Inspection Plan for Instrumentation Monitoring 

Item Inspection Frequency 

2025-ED Load-In Station 

Level alarm Monitor liquid level in Load-In Tanks TK-1 to prevent overflow Continuously 

LSH-59A-003 

Leak detector Monitor fo r leakage in the Load-In Station tank pit sump Continuously 

Main Treatment Train 

Leak detector Moni tor for leakage in the surge tank drainage sump Continuously 

LAH-20B009 

Level alarm Monitor surge tank level to prevent overflow Continuously 

LAH-60A013 

Level alarm Monitor liquid levels in the pH adjustment tank to prevent overflow Continuously 

LAHL-60C-l 11 

Level alarm Monitor liquid levels in the first RO feed tank to prevent overflow Continuously 

LAHL-60F- IO I 

Level alarm Monitor liquid levels in the second RO feed tank to prevent Conti nuously 

LAHL-60F-20 I overflow 

Level alarms Mon itor liquid levels in the effluent pH adjustment tank to prevent Continuously 

LAHL-60C-2 I I overflow 

Level transmitter Monitor liquid level in verifi cat ion tanks to prevent overflow Continuously 

LAHX-60H00 I A/B/C 

Leak detector Monitor for leakage in the verification tank drainage sump Continuously 

LAH-20B010 

Secondary Treatment Train 

Level alarm Monitor liquid levels ill' seconda1y waste receiver tanks A and B to Continuously 

LAHL-601-00 I A/B prevent overflow. 

Level alarm Monitor liquid levels in concentrate tanks A and B to prevent Continuously 

LAHL-60J-00 I A/B overflow. 

Level alarm Monitor liqui d levels in the evaporator tank to prevent overflow. Continuously 

LAHL-60!- l 07 

Level alarm Monitor liquid levels in the spray condenser tank to prevent Continuously 

LAHL-601-036 overflow. 

Level alarm Monitor liquid levels in the distillate fl ash tank to prevent overflow. Continuously 

LAHL-601-108 

Level alarm Monitor liquid levels in the entra inment separator tank to prevent Continuously 

LAH-60!-1 19 overflow. 

Level alarm Monitor liquid level in Sump Tank I to prevent overflow. Continuously 
tfansmitter 

LAH-20B001 

Level alarm Monitor liquid level in Sumo Tank 2 to prevent overflow. Continuously 
tfattSHttt-tef 

LAH-20B002 

Leak detector Monitor for leakage to Sump No. I . Continuously 

LAH-20B003 

Addendum 1.11 
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The 325 Building/Radiochemical Processing Laboratory (325RPL) Building Emergency Procedure 
(BEP) has been designed to provide information necessary to minimize risks to personnel, facilities, 
programs, and the environment in the event of an emergency. This procedure applies to all resident 
staff, visitors, vendors, and contractor/subcontractor personnel. If an event is of a security nature 
(bomb threat, hostage situation, or other act of violence), security procedures may supersede this 
procedure and wi ll be assessed on a case-by-case basis. 

This facility contains both radioactive and hazardous materials in operations, storage, and handling. 
The 325RPL Building poses a possible significant hazard to adjacent facilities, personnel, programs, 
and the environment. 

This BEP includes the contingency plans and emergency procedures for hazardous waste 
management activities as referenced by the following Washington Administrative Codes (WAC). 

• W AC-173-303-340, "Preparedness and Prevention" 
• WAC-173-303-350, "Contingency Plan and Emergency Procedures" 
• W AC-173-303-360, "Emergencies" 

This plan must be implemented whenever an emergency threatens human health and the environment1. 

Emergencies may arise from, but are not limited to, the fo llowing: 

• fire 
• explosion 
• loss of service systems 
• medical emergency 
• bomb threats 
• criticality 
• criminal activity 
• incidents at other faci lities 
• natural hazards or natural forces 
• p-illspill/release to the environment requiring assistance 
• hazardous materials release~ 

Expected responses are those actions which are intended to minimize the effects of a situation while 
providing optimum protection to personnel. Expected responses include notification to the 
PNNbPacific Northwest National Laboratory (PNNL) Security Operations Center (SOC), Building 
Manager (BM), Building Emergency Response Organization (BERO), and personnel in the faci lity. 
This procedure also provides plans for notifying personnel to take safe actions such as "take cover," 
"evacuate," or other planned actions dictated by the event. The procedure provides for formal 
notification and reporting. 

Other emergency response agencies available to assist the Building Emergency Director (BED) and 
Incident Commander (IC) from offsite are described in U.S. Department of Energy Richland 
Operations Office (DOE/RL) 94-:02, Hanford Emergency Management Plan, Section 3.0. 

[WAC 173-303-350 (3)(d)t}l 

1 Section 1.0, Paragraph 4: Permit requirement, Class 1 Modification 03/31/16 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 



Rev. No.: Bl1 
Re>r.Effective Date: 01 / 18/16 

F &O Building Emergency Procedure 
BEP for the RPL (325RPL) 

BEP-~325RPL 
Page 7 of 6 1 

The BED v,rill provide BERO members with annual BEP training. The BED and Alternate BEDs 
will receive annual training from Pacific North1.vest National Laboratory (PNNL, Emergency 
Preparedness (EP). 

PNNL policy is to provide for the safety of its staff, contractor/subcontractor personnel, visitors, and 
members of the public in case of an emergency incident. PNNL line management has the 
responsibility to execute this policy and to see that all staff understands their own responsibilities 
and actions to be taken in an emergency. Every staff member is responsible for using the 
appropriate safety instructions and procedures and remaining alert to unsafe conditions or acts while 
performing his or her job. All personnel are responsible for responding to emergency conditions to 
minimize adverse impacts. 

In the event of an emergency condition in the facility, members of the 325RPL BERO will perform 
their duties as described in this procedure. Specific emergency actions for response to events will be 
applicable as specified in this BEP. Those BERO members whose assistance is needed to mitigate a 
lesser event will be notified by telephone or personal contact by the BED or delegate. Occupants of 
the facility who are not members of the BERO shall follow the standard PNNL Emergency 
Preparedness requirements at How Do I.. .? (HDI) Work Control , Basic Staff Practices. 

BERO members will utilize checklists during an incident. The RPL BERO Checklists are in 
compliance with DOE-0223 RLEP 1.1 and are update by the Emergency Preparedness Program as 
necessary, once changes have been received from the Hanford Site Emergency 
Preparedness Program. 

The building fire alarm is the primary means of evacuation and notification for full activation of the 
BERO. Emergency telephone numbers are listed in Section 3.0. 

This procedure will be reviewed at least annually and amended if necessary or whenever any of the 
following occurs. [W AC-:173-:303-:350(5)] 

• The applicable regulations or the Hazardous Waste Treatment Unit (HWTU) permit is revised. 

• The procedure fails in an emergency. 

• The facility changes in a manner that materially increases or decreases the potential for fire , 
explosion, or release of hazardous waste or hazardous waste constituents, or in any way that 
changes the response necessary in an emergency. 

• The emergency coordinating personnel list changes. 

• The emergency equipment list changes2
. 

2 Section 1.0, Paragraph 11: Permit Requirement, Class 1 Modification 09/30/ l 5 
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1.1 Facility Name 

1.2 

1.3 

1.4 

325 Building/Radiochemical Processing Laboratory 
Name 

(325RPL), 325 Building} 

Address 325 Cypress St., 300 Area.,_Richland, WA 99354 

EPA Generator ID Number WA 7890008967 

Facility Location 

The 325RPL Building is in the southern portion of the 300 Area, north of Cypress Street. 

Owner/Operator 

The 325RPL Building is owned/operated by the U.S. Department of Energy (DOE) and 
co-operated by PNNL. The 325RPL Manager is the senior line manager in the 325RPL and 
has overall responsibility for all aspects of operations in the facility. The 325RPL Manager 
is part of the Nuclear Operations Division (1'l'.OD) within the Facilities and Operations (F&O) 
Directorate. The 325RPL BM reports directly to the 325RPL Manager and supports 
operations and maintenance in the facility. The 325RPL BM is also the primary BED. 

Facility Description 

The 325RPL Complex, as referred to in this BEP, consists of the following. 

• 325RPL (Building} 

• 325RPL Filter Building 

• East Storage Yard located east of the 325RPL Building 

• North Storage Pad located north of the 325RPL Building. 

The 325RPL Building houses laboratories and specialized facilities including 
general-purpose chemical laboratories, the High -Level Radiochemistry Facility (HLRF), the 
Shielded Analytical Laboratory, fissionable material storage areas, and 325RPL HWTU. The 
general-:purpose laboratories characterize fuel, single- and double-shell tank waste, 
environmental samples, fusion/tritium samples, and other wastes. The radiochemistry 
facility includes areas for glove boxes, hot cells, cask handling, storage, and isolation of 
isotopes for unique applications like medical use. Analytical laboratory operations are 
conducted on small amounts of highly radioactive materials such as samples of single-shell 
tank waste. The HWTU treats hazardous, mixed, low-level radioactive and 
transuranic waste. 

The 325RPL Filter Building is located on the northwest comer of the main 325RPL building 
and houses the final stage high-efficiency particulate air (HEPA) filters and the main exhaust 
fans . 

The East Storage Yard is a fenced enclosure adjacent to the east side of the 325RPL Building 
and is designated as an outdoor Radioactive Material Area (RMA). 

The North Storage Pad is the foundation pad of the former 328 Building and will be 
designated as an outdoor RMA. 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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NOTE: Footnotes in this document note the provisions in the BEP that are subject to 
Resource Conservation and Recovery Act (RCRA) Permit# WA7890008967. These 
actions in the BEP implement RCRA permit requirements. 

1.5 Hanford Site Emergency Sirens/ Alarms3 

NOTE: Some signals may not be applicable to the building; however, they may be 
heard in other parts of the Hanford Site. In the event of "take cover" alarm, the BERO 
will respond to the 325RPL Buikl-ing lunchroom/lobby area for BED direction. 

Hanford Site Emergency Sirens/Alarms 

Signal Meaning Actions 

Slow whoop followed by a Fire Vacate building and proceed to staging area. 
voice messages 

Steady tone on whistle, Area Evacuation Vacate building and proceed to staging area. 
or Sirena Personnel in vehicles shall proceed to the nearest 

occupied facility and report to the Staging Area 
Supervisor (SAS). 

Wavering siren or short Take Cover Proceed to shelter or stay indoors. 
blasts on whistle or sirens (Shelter) Close all exterior doors, tum off all intake ventilation 

(only if it can be done safely), and notify manager 
of whereabouts. 

Personnel in vehicles shall proceed to the nearest 
occupied facility and report to facility management. 

Staff should refrain from eating and drinking during a 
take cover event if physically able, until an appropriate 
evaluation of the event can be made. 

AH-00-GAH horn Nuclear Criticality RtmLeave the building immediately (walk with QUrQose) 
(howler) or flashing blue through the closest exit, do NOT stoQ for a survey and 
light (in high noise areasp} ~ at least +-00-.l~_feet of se12aration from building; 

J:lFeeeeathe facility. Maintain a minimum of 15 feet 
distance during relocation to the Qrimary staging area 
aleng a J3ath that aees net talEe j 'Sl:I eleseF te the e1:1ilding. 

3 Section 1.5: Permit Requirement, Class 1 Modification 03/31/16 
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Hanford Site Emergency Sirens/ Alarms 

Signal Meaning Actions 

Variable color (red, amber) Airborne Radioactivity Stop work activities; immediately exit the area; notify 
light with ringing bell or Radiological Control personnel. 
or whistle. Area Radiation Monitor 

Communicator PNNL Emergency Lift receiver, say "HELLO", listen to the message and 
Notification System Communications follow the actions designated. 
(CNS), telephone call 
displayed from 375-::2124; 

Telephone Notification Hanford Site Lift receiver, say "HELLO", listen to the message and 
S ystem-fl=NS-1 Emergency follow the actions designated. 

Communications NG'.IE: 'I+titi 5y'tftem itf e1~/y ctpptieehle le feeililieti eii the 
He1efe,"-d Sile (i.e. , ~()()/6()() ,4ree5). 

NOTE: This svstem is only__ aeelicable to [_acilities 
on the Hanfgrd Site (j.e., 300/600 Areas2-

1.6 Coordination Activities with Local Emergency Responders4 

Interfaces and coordination with offsite agencies are in the planning, preparedness, response, 
and recovery elements of the Hanford Emergency Management Program. The DOE has 
developed and maintains agreements to formalize areas of understanding, cooperation, and 
support with offsite agencies. These agreements are applicable to all Hanford facilities, 
including the 325RPL. Summaries of these Memorandum of Agreements, or MOAs, are 
given in DOE/RL 94-02, Table 3-1. 

1.7 Deviations from Technical Safety Requirements 

Emergency actions that depart from approved Technical Safety Requirements (TSR) may be 
taken when no actions consistent with the TSRs are immediately apparent, and when these 
actions are needed to protect workers, the public, or the environment from imminent and 
significant harm. 

Such actions shall be approved, as a minimum, by the 325RPL BM, the 325RPL Manager, or 
the 325RPL BED. If emergency actions are taken, verbal notifications shall be made to the 
Pacific Northwest Site Office (PNSO) within two hours and by written reports to the DOE 
Headquarters within 24 hours. [TSR AC 5.11] 

2.0 Purpose of the Building Emergency Procedure 

This procedure describes the processes and information necessary in the event of an emergency for 
the 325RPL BERO members to react to the emergency and to perform the following actions: 

• Maximize safety, minimize risk to life, and provide prompt efficient treatment for 
injured persons. 

4 Section 1.6: Permit Requirement, Class 1 Modification 03/31 /16 
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• Provide all members of the BERO with an understanding of their roles and responsibilities in the 
event of an emergency. 

• Minimize the effects on the health and safety of personnel, property, the environment, programs, 
and the public. 

• Provide prompt internal and external notifications to the responsible authorities. 

2.1 Distribution 

• At a minimum, controlled document copies of this BEP will be located as follows: 

• BED emergency response bag 

• 325RPL Power Operator Office (Room 900) 

• BM file 

• 325RPL HWTU's Operating Records5 

• EP Program Office 

• PNNL SOC 

• Hanford Emergency Operations Center (EOC) (Hanford Site facilities only) 

• Management Support Group (MSG) emergency response bag (LSB/2D55) 

• Alternate Incident Command Post (ICP) (Building 350, Room 111 ). 
The 325RPL BEP may be viewed and/or printed by clicking on the F&O Building 
Information webpage link. Copies of the BEP that are printed from this website are 
considered uncontrolled copies. 

2.2 Acronyms 

PNNL Abbreviations & Acronyms 

325RPL 325 Bui lding/Radiochemical Processing Laboratory (325 Building) 

BED Building Emergency Director 

BEP Building Emergency Procedure 

BERO Building Emergency Response Organization 

BM Building Manager 

CAM Continuous Air Monitor 

GAS Criticality Alarm System 

CHA Chemical Hazard Assessor 

CMS Chemical Management System 

CNS Communicator Notification System 

CSM Cognizant Space Manager 

DOE U.S. Department of Energy 

DOE/RL U.S. Department of Energy Richland Operations Office 

DSA Documented Safety l\nalysis 

EAL Emergency Action Level 

5 Section 2.1 , Bullet 4: Permit Requirement, Class I Modification 03 /31 /l 6 
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EIP Emergency Information Posting 

EOC Emergency Operations Center 

EP Emergency Preparedness 
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EPA Environmental Protection Agency (EPA Generator Identification Number) 

EPRP Environmental Protection and Regulatory Program 

ESM Electronic Storage Media 

F&O Facilities and Operations (Directorate) 

FOS Facility Operations Specialist 

FSR 

HDI 

Field Services Representative 

How Do I...? 

HEPA high efficiency particulate air (filter) 

HFD Hanford Fire Department 

HLRF High Level Radiochemistry Facility 

H'.VTUHaz:ardous '.-1/aste Treatment Unit 

IC Incident Commander 

ICP Incident Command Post 

IM Incident Manager 

IOPS Integrated Operations System 

LA/LAI Limited Area Island 

MIT Map Information Tool 

MOA Memorandum of Agreement 

MSG Management Support Group 

NI A non-:applicable 

NOD Nuclear Operations Division 

OS&Y outside screw and yoke 

PNNL Pacific Northwest National Laboratory 

PNSO Pacific North,.vest Site Office 

POC Patrol Operations Center 

PPE personnel protective equipment 

RBA Radiological Buffer Area 

RCA Radiologically Controlled Area 

RCRA Resource Conservation and Recovery Act 

RHA Radiological Hazard Assessor 

RPT Radiological Protection Technologist 

SAS Staging Area Supervisor 

SDS Safety Data Sheet 

SME Subject Matter Expert 

SOC Security Operations Center 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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TDP Testing Designated Position 

nm Telephone Notification System 

TSD Treatment, Storage, Disposal 

TSR Technical Safety Requirements 

UDAC Uniform Dose Assessment Center 

WAC \Vashington Administrative Code 

2.3 Making Changes to the Building Emergency Procedure 
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PNNL-MA-110, PNNL Emergency Management Plan, requires the BED to keep the 
Emergency Preparedness (EP) program manager advised of any changes to the BEDs. This 
may be accomplished by memo or email. The HWTU Permit Coordinator and the RCRA 
Subject Matter Expert (SME) are also required to be notified before any changes are made to 
the BEP. 

To request revisions to this procedure, refer to ADM-001, Document Production 
& Distribution. 

3.0 Building Emergency Response Organization 

3.1 Emergency Telephone Numbers 

In the event of an emergency, specific detailed facility information may be needed. 
Knowledge of the building, utilities, and radiation hazards can be obtained from the staff 
listed in the following table. Contact the PNNL SOC at 375-2400 if unable to contact any of 
these staff members using the numbers provided. [W AC-173-303-350(3)( d)] 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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NOTE: With the appropriate approval, BED home addresses can be obtained at the PNNL SOC 

Responsibility Name Office Home Cell 

*BED 6 Paul T. Saueressig 375-5352 NIA 619-3873 

*BEDl Chris S. Dreyer 375-5468 628-9995 420-0533 

*BED2 Dan G. Wandler 375-5179 NIA 438-1053 

*BED3 Eric M. Hanson 375-5351 NIA 713-0860 

Additional F&O Management Contacts 
Utility Operations Work Team Lead TJ Vanderlinden 375-2829 521-8024 

Nuclear Operations Work Team Lead Don Cravens 375-5398 948-1053 

Fire Protection Engineer Dan KesterNeal Hara 37 l-~7655 308 9108 

Safety and Health Representative Richard DavisJssoo 372 4122 438 4974 

S,1.r@@ay 371-7776 521 -0505 

F&OMSG Reed Sharp 371-7042 

EOC RPL Tech Representatives Karl Pool 375-5246 851-6769 

Randy Thornhill 375-5220 

Franciska Steen 375-5546 

Unique Program Laboratory Expertise 
Waste Management - 90-Day Zane Turner 375-5088 554-4359 

Low Level TSD Trevor VanArsdale 375-3814 531-6441 

Environmental Compliance Representative John Holland 375-5002 521-1211 

Alternate ICP: 350 Building / Room ¼+ill J.76375-7565 

376 796~ EFAX~ 

Environmental Support Contact 375-2400 
(regulatory notifications only) 375-+6482154 

Hanford Fire Department 375-2400 or 373-09 11 

Medical and First Aid 375-2400 

Hazardous Materials Response Team (Benton-Franklin 375-2400 
County Hazardous Material Response Team) 

Ambulance Services 375-2400 

Police Department 375-2400 

Hanford Patrol 373-3800 

PNNL Duty Officer(s) and PNNL Information Line 375-2154 

Off Normal Event Reporting 375-2400 

Work-related injury/illness of a non-emergency nature: 371-7848 
PNNL Occupational Health Clinic, LSB 1st Floor, Section E 

6Section 3 .1, BED Information: Permit Requirement, Class l Modification 03 /31/ l 6 . See Permit Condition II.A.4. 
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* These are Testing Designated Positions (TDP) per HD! Exhibit, Perform Substance Abuse Testing. Any changes to these 
positions require coordination through the TDP Administrator. 

3.2 Building Emergency Response Organization 

The 325RPL BERO is an emergency response organization with clearl y defined 
responsibili ties. The BERO consists of pre-designated and trained individuals assigned to 
emergency response activities associated with the 325RPL. In addi tion, other positions and/or 
personnel in the 325RPL have responsibiliti es associated with emergency responses, 
preparedness, and notifications. 

BERO Position Primary Responder 1st Alternate 2nd Alternate 

*Incident Command Christopher Dreyer Johnn~ TreYino Teresa Campbell 
Post Communicator Work: 375-5468 Carl Bowman WeFIE: 3:;z5 5119 

Cell : 420-0533 Work: 375--+B-8: Gell: 94:;z 0332 

Home: 628-9995 5177 Heme: 943 6122 

Cell : 
20:;z +ie 

+l-9-1-
Heme: 

20:;z +le :;z 
-1-9+ 554-8531 

Assisting Scott Colby Kathy Hall 
Communicator Work: 375-5350 Work: 375-5346 

Cell : 554 I +80971- Cell : £8--
337-0745 .§.%4948-1213 

Chemical Hazards Jason SweeS}' Jason Sll'.ees~ Mike Zabel 
Assessor Richard Davis Mih@ Zalrnl Doug Falk 

Work: 3+2 4122371- Work: 3:;z5 5013 Work: 3+ I +09+ 
7776 372-4122 375-5013 
Cell : 438 49+4521- Cell : t-UA Cell : 308 9101 
0505 Heme: 3+8 42+8 Heme: 9e:;z 

438-4974 ~378-4278 

Incident Command Terry Milham Bob Free Steve Ruisi 
Post Hazards Work: 375-5007 Work: 375-5597 Work: 375-6656 
Communicator Cell : 539-3910 Cell: 521-59 16 Cell : 528-6451 

Home: 627-0200 Heme: 62+ 0200 Heme: N,IA 

Radiological Hazards Lorna Brown Jenny Martin Holly Black-Kania 
Assessor Tim Snider Work: 37 1-7788 Work: 371-6930 

Work: 375--W065355 Cell : 374-758 1 Cell : 539-7283 

Cell : 948 25:;z:;z Home: 628-056 1 Heme: N/A 

Heme: N,IA308-9799 

Incident Command Terri Mars Kathy Hall Kristie Lombardo 
Post Recorder Work: 375-5661 Work: 375-5346 Work: 375-5353 

Cell : 539-0722 Cell : 528 5954 Cell: 948-559 l 
948- 1213 
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*Facility Operations Dan Wandler John Logan 
Specialist Work: 375-5179 Work: 375-5168 

Cell: 438-1053 Cell: ~ 
Heme: 438 lQ§3 ~ 

Heme: 438-2079 

Staging Area Yktor Sauceda Ieresa Schlotman 
Supervisor ;i;@r@sa ~@hlotman Kristi@ I.ombardo 

Work: 375-£U Work: 375-.££ 
Gell: N/A Gell: 948 §§91 
Heme: N/A5547 Heme: N/A5323 

PNSO Facility Derek Wright Jeff Carlson 
Representative Work: 372-4100 Work: 372-4750 

Cell: W9-392-9872 Cell: W9-539-
Home: 803-640-3605 2044 

Home: 582-9769 

BEP-~325RPL 
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Johnny Trevino 
Work: 375-5177 
Cell: 554-8531 

Heme: N/A 

Kristie Lombardo 

Jilidor ~au@@da 
Work: 375-
M4+5353 
Ce 11: ---N,LA 

Heme: N/A 
948-5591 

Rob Yasek 
Work: 372-4023 
Cell: W9-554-
4471 
Home: 371-8105 

* These are Testing Designated Positions (TDP) per HD! subject area Workplace Substance Abuse. Any changes 
to these positions require coordination through the TDP Administrator. 
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3.3 Building Emergency Response Organization -
Emergency Operations Center Interface 
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Assisting IH Industrial Hygienist 

Building Emergency Director MSG Management Support Group 

Chemical Hazards Assessor DSC Operations Section Chief 
Communicator REC Recorder 

Contractor REP Representative 

CHA 

FOS 

EOC Emergency Operations Center RHA Radiological Hazards Assessor 

FOS Facility Operations Specialist SUP Supervisor 

HC Hazards Communicator UDAC Unified Dose Assessment Center 

IC Incident Commander 

ICP Incident Command Post 
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RHA 

DSC 

HAZARDS 

ASSESSMENT 
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Hanford Emergency Operations Qlnter {EOC) 
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Patrol 
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Hanford Emergency 0peratJons Center IEOC) 
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3.4 Building Emergency Directors and Alternates 
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Chief 
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Otn01a , u · aoons In b 1he EOC 

The BED has the responsibility for the welfare and safety of the building personnel and for 
directing efforts to control, evaluate, and terminate the event if the building is the site of an 
event. The BED performs duties of the Emergency Coordinator as prescribed under 
WAC 173-303-360 until relieved by the IC, and has the authority to commit the resources 
needed to carry out the BEP. 

The BED manages facility operations and personnel during an emergency and is responsible 
for implementation of appropriate emergency procedures and their follow-up, 24 hours a day. 
The BED has the authority to commit the resources necessary to carry out emergency plan 
activities 7. Activities include: 

7 Section 3.4, Paragraphs I and 2 : Permit Requirement, Class I Modification 09/30/ 15 
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• Directing configuration control over facility systems and components at the event scene7 

• Activating the BERO7 

• Assessing the event scene87 

• Allocating personnel to conduct facility-specific emergency response actions within 
the affected facility boundary (including acting as or delegating duty as the Facility 
Operations Specialist (FOS) and taking appropriate protective actions in response to 
events occurring in other onsite geographic areas or adjacent facilitiest,} 

• Categorizing the incident and notifying the PNNL Environmental Support Contact 
and/or the EOC Shift Office97 

• Communicating with the Environmental Protection and Regulatory 
Programs (EPRP). 

• Initiating activation of the MSG7 

• Reviewing the Emergency Action Level (EAL) criteria (PNNL-EAL-325RPL, 
Emergency Action Level Tables for the RPL) and providing an initial 
EAL classification to the EOC Shift Office 107 

• Directing implementation of initial preplanned area/site protective actions7 

• Identifying an alternate staging area in the event of an extended building evacuation 
during adverse weather7 

• Determining personnel accountability status7 

• Performing the necessary steps in EP-BED-325RPL. Building Emergencv 
Director Checklist,. 

• Verifying other BERO positions use checklists as appropriate7 

• Verifying that preservation of evidence at the event scene is taken into consideration 
during the event7 

• Developing and transmitting event reports to maintain accurate and complete records 
of events, decisions, and actions during an event7 

• Verifying the appropriate alarms are sounded when necessary 117 

• Providing information and assistance to the responding agencies as requested to 
mitigate the event, including: 

Identifying the character, exact source, amount, and extent of any 
released materials. 

Taking reasonable measures ( e.g., stopping processes/operations, collecting/ 
containing released waste, removing/isolating containers) necessary to make sure 

8 Section 3.4, Paragraph 2, Bullet 3: Permit Requirement, Class I Modification 09/30/15 
9 Section 3.4, Paragraph 2, Bullet 5: Permit Requirement, Class I Modification 09/30/ 15 
10 Section 3.4, Paragraph 2, Bullet 8: Permit Requirement, Class I Modification 03/31/16 
11 Section 3.4, Paragraph 2, Bullet 16: Permit Requirement, Class I Modification 09/30/ 15 
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that fires, explosions, and releases do not occur, recur, or spread to other 
dangerous waste. 

Monitoring for leaks, pressure buildup, gas generation, or ruptures in valves, 
pipes, or other equipment as appropriate 12• 

• Approving re-entry and/or rescue operations7 

• Arranging care for any injured persons and contacting their line management7 

• Notifying the HWTU permit personnel of any planned changes to the BEP7 

• Verifying hazardous spill/release events are logged in the HWTU operating records7 

• Taking appropriate actions during adverse chemical conditions; see HDI Exhibit, 
Respond to Spill or Adverse Chemical Condition7 

• Providing a thorough briefing to the Hanford Site emergency responder (e.g. , Hanford 
Fire Department (HFD), Hanford Patrolj;} 

• Maintaining emergency equipment 137 

• Verifying that the Environmental Support Contact will provide any necessary 
notifications to regulatory agencies, such as the Washington State Department of 
Ecology, and verifying that required written reports to regulatory agencies are 
completed within 15 days of event termination 1\ 

• Performing an annual review and update of the 325RPL BEP7 

• Planning, conducting, and documenting results of building emergency drills7 

• Informing the EP program manager of any changes in 325RPL BEDs7 

• Being thoroughly familiar with the following: 

- the 325RPL BEP 

- all operations and activities 

locations and characteristics of waste handling 

locations of all records 

- physical layout of the building and area ofresponsibility 15
• 

3.5 Incident Command Post Communicator 

The individual responsible for conveying the event emergency classification to the EOC Shift 
Office, phoning the Patrol Operations Center (POC) at E-91911, or 3 73-0911 ( cell) to initiate a 
conference telephone bridge between the PGGPatrol Operations Center, EOC Shift Office, 
and ICP Communicator. Initiates and maintains a communication line between the Event 
Scene Liaison at the Hanford EOC and the ICP. As a precautionary measure, the BED 

12 Section 3.4, Paragraph 2, Bullet 17 : Permit Requirement, Class 1 Modification 09/30/15 
13 Section 3.4, Paragraph 2, Bullet 24: Permit Requirement, Class I Modification 09/30/ 15 
14 Section 3.4, Paragraph 2, Bullet 25: Permit Requirement, Class I Modification 03 /31 /16 
15 Section 3.4, Paragraph 2, Bullet 29: Permit Requirement, Class I Modification 03/31/16 
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makes sure that this position is staffed for all events. The ICP Communicator is responsible 
for completing EP-ICPC. Incident Command Post Communicator Checklist for 
Hazardous Facilities . 

3.6 Assisting Communicator 

Provides assistance to the ICP Communicator as directed by: 

• Keeping the IC and BED aware of all transmitted and received information. 

• Maintaining a log of communications sent and received. 

• Establishing and maintaining a communication line with the Technical Support 
Representative (376-7148) in the Hanford EOC and the ICP throughout the incident. 

3. 7 Incident Command Post Recorder 

Records in a timeline format, event-related notifications and activities associated with the 
direction administered and information received at the ICP. 

3.8 Management Support Group Lead 

The Facilities Operations &.fil!Q Engineering Division Manager or delegate will respond as 
the-MSG Lead when requested bywill provide assistance to the BED as requested. 

NOTE: The MSG Lead/unction and alternates is a Testing Designated Position (TDP) 
in accordance with HD/ Exhibit, PNNL Workplace Substance Abuse Requirements 
and Protocol. 

The MSG Lead will convene the appropriate staff to fill positions in the MSG as the incident 
requires. The MSG Lead is also responsible for notifying the PNNL Laboratory Director, 
other PNNL senior management as appropriate, and PNSO. The MSG's purpose is to 
support the BED by being a resource for technical information, event mitigation strategies, 
event termination and Recovery Plans, and other support as directed/requested by the 
BED/IC. The coordination of support activities to the IC/ICP for a declared emergency on 
the Hanford Site is managed by the Hanford EOC. 

A representative from PNSO has been established to coordinate with the MSG during large 
events. In smaller events, a PNSO Facility Representative coordinating with the BED will 
provide information and support to PNSO management regarding actions occurring at the 
event scene. 

3.9 Management Support Group Liaison 

The MSG Liaison reports to the ICP to facilitate communications between the BED/IC and 
the MSG. The MSG Liaison is responsible for the following: 

• Establish phone communications with the MSG, as needed, to communicate with 
the MSG. 

• Convey BED/IC requests for MSG support to the MSG. 

• Communicate information from the MSG to the BED, IC, or other appropriate 
BERO members. 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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The SAS will direct all activities at the building staging area and is responsible for: 

• Assisting in personnel accountability by receiving the status of building occupancy 
from the Zone Wardens and then informing the BED of facility status with regard to 
personnel, or if help is needed to locate or account for missing personnel. 

• Assisting in area evacuation and take cover. 

• Assisting with communications. 

• Supporting the BED as requested. 

• Maintaining a log of their activities or assigning a recorder (also referred to as a 
"scribe") to do so. 

• Completing EP-SAS-325RPL, RPL Staging Area Supervisor Checklist. 

3.11 Zone Wardens 

Zone Wardens provide the results of their accountability sweeps information to the BED via 
the SAS and assist in additional duties as determined by the BED. To accompli sh this 
function, the Zone Wardens: 

• Confirm that assigned zones have been vacated by staff and determine if aid and/or 
rescue is required. 

• Aid those who need help in evacuating the building if it can be done safely. 

• Report the occupancy status of the assigned zone and any additional observations to 
the SAS. 

• Assist the SAS as requested. 

• Maintain a familiarity with the BEP. 

• Become knowledgeable of any staff in assigned zones that may require assistance in 
an emergency event. 

NOTE: The function of the Zone Warden is to assist staff in evacuating the facility and 
reporting the occupancy status to the SAS. The function of Zone Wardens does not 
include search and rescue. 

Zone Wardens should not enter any location in the facility where there are indications 
that a hazard may exist. The indications include such things as visible smoke, fire, 
unusual odors, local alarms, criticality alarms, spilled chemicals, incapacitated 
personnel, etc. 

If a Zone Warden is not in the facility when the evacuation or take cover alarm is 
initiated, is a significant distance from their assigned zones, or has been isolated from 
their zone, they should report to the SAS at the staging area that their zone was not 
swept. 
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The FOS is responsible for meeting emergency responders at the event scene and providing 
information on event status and initial actions that are underway. This position will serve 
under the direction of the BED and coordinate with the HFD or Hanford Patrol Operations 
Section Chiefs, upon their arrival, and will provide facility expertise to support Operations 
Section activities. The FOS is responsible for implementing EP-FOS. Facility Operations 
Specialist (FOS) Checklist. and also maintains a log of activities, conversations, and 
directives given and received. 

3.13 Hazard Communicator 

The Hazard Communicator is a facility or process knowledgeable individual responsible for 
communicating data received from the Hazards Assessors to the Uniform Dose Assessment 
Center (UDAC) for further consequence assessment during DOE-declared emergencies. 
This position is staffed only during DOE-declared emergencies at the request of the BED/IC. 
The Hazard Communicator: 

• Establishes and maintains an emergency response organization communication line 
with the UDACUniform Dose Assessment Center Hazards Communicator to provide 
incident scene radiological or chemical data as reported by the Hazard Assessors. 

• Keeps the IC and BED aware of all transmitted and received information. 

• Maintains a log, or assigns a scribe to record all activities, including the date and time 
information was received or the time when action was taken. 

• Responds to requests for information from the UDACUniform Dose Assessment 
Center and assures that requests for information are relayed to the Hazards 
Assessor(s) for response. 

• Implements the EP-HazCom, Hazards Communicator Checklist. 

3.14 Radiological Hazard Assessors 

The Radiological Hazards Assessors (RHA) are responsible for coordinating and verifying 
accomplishment of radiological control functions throughout the event. This position 
coordinates with the Operations Section Chief at any location and supervises Radiological 
Protection Technologist (RPT) activities. 

The RHA is responsible for implementing the checklist duties for non-declared RCRA 
emergencies and DOE-declared emergencies, as appropriate. See EP-RHA, Radiological 
Hazard Assessors Checklist. In conjunction with the Chemical Hazard Assessors (CHA,1 
this individual will make recommendations for personnel protective equipment (PPE) to 
the HFD. 

3.15 Chemical Hazard Assessors 

This position may be staffed by an Industrial Hygienist assigned to support the HFD. The 
Chemical Hazard Assessors (CHAt will provide technical expertise in chemical and 
toxicological hazard identification, evaluation, reactivity, and dispersion modeling to the 
HFD. The CHA may also serve as a chemical/ decontamination safety officer, if designated 
by the IC. 
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The 325RPL CHA initially reports to the ICP for an event briefing and then coordinates with 
the HFD Operations Section Chief; he/she provides technical support for non-:.radiological 
hazardous material response. Typically, the 325RPL Industrial Hygienist and the Industrial 
Hygienist assigned to the HFD, staff this position. In conjunction with the RHA, this 
individual will recommend PPE to the HFD. 

When the CHA is activated to respond to an emergency, EP-CHA , Chemical Hazard 
Assessors Checklist. must be completed. 

3.16 Individual Staff Member Responsibilities 

• Announces or activates the appropriate alarm, calls the PNNL SOC (375-:.2400), and 
notifies management upon observing an emergency 16• 

• Avoids exposure to harmful and life-threatening conditions. 

• During emergencies, if it can be done safely, secure classified documents and 
electronic storage media (ESM) before leaving Limited Areas (LA). If this cannot be 
done without endangering yourself: 1) take the classified documents and ESM with 
you, if time permits; 2) report to the staging area, and; 3) inform the BED and then 
call 375-2400 to report an incident of security concern. 

• If evacuating due to a fire alarm and you are wearing special PPE or 
anti-contamination clothing, segregate yourself from others at the staging area until 
surveyed by a RPT. 

• Provide the BED with any information to assist in evaluating the 
emergency condition. 

• Remain at the staging area and follow the instructions of the BED and SAS 17
• 

• Read and understand the Emergency Information Posting (EIP) and BEP. 

• Become familiar with the location of the BEP on the 325RPL webpage and 
HDI Work Control, Basic Staff Practices . 

• Wear your Emergency Preparedness information card. 

• Know where the nearest fire alarm pull box is located. 

• Sign into accountability log (paper or electronic).~ 

16 Section 3.15, Bullet I : Permit Requirement, Class I Modification 09/30/1 5 
17 Section 3. 15, Bullet 6: Permit Requirement, Class I Modification 09/30/15 
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NOTE: When evacuating the 325RPL Building due to afire or a criticality alarm, all 
personnel are required to exit the Radiological Control Area(s) without performing 
radiological exit surveys. Those personnel shall segregate themselves from others at the 
staging area until surveyed by RPTs. 

3.17 PNNL Incident Manager 

The PNNL Incident Manager (IM) is used during complex events, such as those affecting 
multiple PNNL-managed facilities and/or extending over multiple days. The PNNL IM will 
assume responsibility for incident management. This includes managing the overall event on 
behalf of PNNL, overseeing BEDs, and coordinating with the PNNL MSG. The PNNL IM 
will most likely be activated by the MSG Lead. When activated to respond to an emergency, 
EP IM, Incident Manager Checklist must be completed. Primary BEDs will continue to 
manage operations at their facilities, but the overall incident management and distribution of 
resources will be the responsibility of the PNNL IM. 

3.18 Facility Visitor Responsibilities 

The safety of building visitors is the responsibility of the facility host who shall assure that 
visitors are provided a safe and orderly evacuation. The facility host will report the visitor 
status to the SAS as soon as is practical after an evacuation. Visitors will sign into the 
accountability log. 

3.19 Supervisors/Manager Responsibilities 

Account for all staff members. Report missing or injured staff members to the SAS and if 
requested, assist the SAS. 

3.20 Unique Program Laboratory Expertise 

The technical knowledge of specific programs/laboratory activities are usually known by the 
laboratory occupant or program manager. When applicable, Cognizant Space Managers 
(CSM), alternate CSMs, and team leads may be contacted in regards to emergencies or off
normal events in assigned laboratories. Hazard Awareness Summaries containing this 
information are posted throughout the 325RPL Complex. 

Rooms 201,202 and 529 are less than 90-day Radioactive Hazardous Waste 
Accumulation Areas. 

The Treatment, Storage, and Disposal (TSD) areas consist of Rooms 32,200,201 , 202,203 , 
520, 524, 528, 610, 3714 Pad, and portions of Rooms 603 and 604A. 

These rooms may contain significant quantities of hazardous waste for short periods of time. 
This waste can be radioactive, toxic, corrosive, ignitable, reactive, carcinogenic, or 
environmentally persistent according to the WAC. [WAC 173-:303H 

No one will enter these rooms without permission from one of the individuals whose names 
are posted on the door. 

Wastes stored in these rooms could have significant environmental or health hazards. 
Incidents involving any of these locations will require hazardous materials expertise by 
the responders. 
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The Worker Safety and Health Representative will provide guidance for establishing safety 
requirements for mitigation and recovery actions. This includes coordinating any support 
needed from other disciplines of the PNNL Environment, Health, Safety, and Security 
Directorate (i .e., Environmental Compliance Representatives (ECR), Radiological Control , 
Hygiene, and Field Services Representatives [FSR]L. The ECRs and f.8..R:5Field Services 
Representatives conduct activities within specific hazardous waste management activity 
areas and provide support to the BED in case of an emergency. 

The Environmental Support Contact (375-2966) will provide any necessary notifications to 
regulatory agencies such as the Washington State Department of Ecology and will transmit 
required written reports to regulatory agencies within 15 days of event termination 18• 

3.22 Line Management 

The responsibilities of line management include the following activities: 

• accounting for staff members 

• reporting missing or injured staff members to the SAS 

• assisting the SAS if requested 

• performing the necessary actions addressed in HDI 

• acting as a health advocate for injured/ill staff members 

• keeping the BED informed of changes in programmatic activities that could affect an 
emergency event 

• providing or verifying training for staff members 

• providing training for unescorted visitors for whom he/she is responsible 

• keeping the BED and Zone Wardens informed of staff members who may requi re 
assistance in an emergency event 

• providing staff, who are residents in the 325RPL or are qualified Fissionable Material 
Handlers, with a Personal Nuclear Accident Dosimeter. 

Line management has the responsibility to assure that each PNNL staff member performing 
work in or having unescorted access approval into the 325RPL reviews this BEPthe EIP 
annually and documents the review with their Training Coordinator. 

3.23 New Staff Assigned to 325RPL 

All new assignees to the 325RPL facility shall complete initial training within 10 (ten) 
working days of assignment. All temporary personnel with unescorted access are required to 
receive this training before beginning work in the 325RPL facility . 

18 Section 3.2 l~i Paragraph 2: Permit Requirement, Class l Modification 03 /31 / 16 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 



Rev. No.: ~11 
Rtw-:-Effective Date: 01/18/16 

F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

4.0 Implementation of the Building Emergency Procedure (BEP)19 

BEP-~325RPL 
Page 28 of61 

The decision to implement the BEP should be made whenever unusual or emergency conditions exist 
that require the response of facility and/or emergency personnel and the establishment of an ICP. 

For events involving dangerous waste, the BED must use the following criteria to determine if an 
event is subject to the contingency plan implementation and notifications requirements of 
WACsWAC 173-:303-350 and WAC 173-:303-:360: 

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

AND 
2. a. The unplanned spill or release involves a dangerous waste, or the material involved becomes 

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 a facility or transportation activity subject to 
RCRA contingency planning requirements; 

AND 

3. The event could pose a threat to human health or the environment. 

Based on evaluation of the event, the BED or alternate BED will implement the BEP to the extent 
necessary to protect human health and/or the environment. The BED has the authority to commit the 
resources necessary to carry out the actions required by the BEP. 

The BED will direct that additional checklists that are identified in the BEP be initiated and 
completed. When the materials and quantities involved in the incident have been identified, it 
should be possible to evaluate the magnitude of the hazard. 

During an emergency event, the BED will take all reasonable measures to assure that fires , 
explosions, and releases do not occur, recur, or spread to other dangerous waste in the facility. 
Measures include stopping processes and operations, collecting and containing released waste, and 
removing or isolating containers as appropriate. 

In any emergency, priority is given to protection of the health and safety of persons in the immediate 
area. Containment and cleanup are secondary choices. When responding to minor spill events, 
onsite personnel will generally perform immediate cleanup of minor spill or releases using facility 
equipment. Remediation of such spills and releases would not normally constitute activation of the 
BEP. A spill or release of dangerous waste is considered 'minor' if ALL of the following are true: 

• The spill is either contained, or if outside a secondary containment, is minor in quantity 
(generally less than 10 gallons of liquid or 100 pounds of solids). 

• The composition of the material or waste is known and can be immediately determined from the 
label, manifest, Safety Data Sheet (SDS),.,_ or other records. 

• The spill does not threaten the health and safety of building occupants such that an area 
evacuation is necessary. 

19 Section 4.044,-, Permit Requirement, Class l Modification 03/31/16 
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• Response personnel have appropriate training and equipment to expeditiously remediate the spill 
or release. 

5.0 Facility Hazards 

The 325RPL contains both radioactive and hazardous chemicals that pose a potential hazard to the 
public, adjacent faci lities, personnel, programs, and the environment during an emergency. Because 
the location of hazardous materials and equipment within the facility can change on a frequent basis 
due to specific research needs, a variety of informational tools have been created and integrated into 
daily operations. Some of the tools avai lable within the facility are the: 

• Map information Tool 

• (MIT) 

• Chemical Management System (CMS) 

• 325RPL Operating Envelope webpage 

• Integrated Operations System (also known commonly as IOPS) which includes the Hazard 
Awareness Summaries for each hazardous space in the 325RPL Complex. 

5.1 Hazardous Materials 

The 325RPL Building contains hazardous materials including: 

• chemicals exhibiting one or more hazards such as corrosives, oxidizers, flammable 
solids and liquids, poisons, etc. 

• radioactive materials 

• hazardous wastes, including listed wastes and waste exhibiting one or more 
characteristics such as corrosivity, reactivity, ignitability, toxicity, and/or 
environmental persistence 

• mixed wastes (wastes containing both radioactive and hazardous components). 

Hazards associated with these materials vary depending on type, quantity, and concentration 
of the material(s) involved in the incident as well as the type of incident. 

During an emergency, the PNNL CMSChemical Management System may be consulted to 
determine the identity and quantity of hazardous chemicals located in affected areas of the 
facility. The listing of satellite and 90-day accumulation areas are available on the Integrated 
Waste Management System (IWMS) which is maintained by the Materials and Waste 
Operations Organization and IWMS may also be consulted to identify the location and types 
of wastes (hazardous and mixed) located in the facility. The inventory of waste stored in the 
325RPL RCRA permitted unit may be determined by consulting with the Materials and 
Waste Operations Organization IWMS database. 

Arrangements for local response agencies (fire, police, and medical and emergency response 
teams) are required to assist in pre-emergency planning. These arrangements include 
familiarization with the properties of dangerous waste handled at the facility and associated 
hazards. Emergency Preparedness provides these coordination efforts with input from 
individual BEDs and others, as appropriate. 
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The 325RPL Building contains industrial hazards such as high-voltage equipment, 
high-temperature equipment, elevated work areas, and overhead hazards. Refer to the 
IGP-Slntegrated Operations System Hazard Awareness Summaries that are posted at the 
entrance to each space for specific details. 

5.3 Dangerous Mixed Waste 

See Section 5.1 ~~ Refer to the Map Information Too/Ml+ to identify the location of any 
dangerous mixed waste location in a specific room. 

5.4 Radioactive Materials 

See Section 5.1. Refer to the Map Information Tool to identify the location of any dangerous 
mixed waste location in a specific room. 

5.5 Criticality 

The 325RPL Building is a Hazard Category 2 non-reactor nuclear facility designed as a 
multi-purpose research facility. Fissionable materials are stored and used in various lab 
spaces (Controlled Areas). Limits and controls for mitigating the criticality hazards are 
described in the posted Criticality Safety Specifications. A fissionable material line manager 
and fissionable material handler supervisor are assigned responsibility for each 
controlled area. 

PNNL-DSA-325, Radiochemical Processing Laboratory Documented Safety Analysis 
(325RPL's Documented Safety Analysis [DSA]), analyzes various scenarios regarding 
potential criticality incidents and establishes a Nuclear Criticality Safety Program as a safety 
management program. The Nuclear Criticality Safety Program evaluates fissionable material 
handling and storage at the 325RPL and provides engineered features, limits, and 
administrative controls necessary to assure the possibility of a criticality event remains 
extremely unlikely. 

The criticality safety risk of firefighting within each controlled area is evaluated and areas are 
posted with appropriate symbols when a limitation on the use of water or other extinguishing 
agents is warranted. These limitations are also identified within the HFD Pre-incident Plan. 

A criticality accident at the 325RPL is a credible event. A CASA Criticality Alarm System 
is maintained to mitigate the impact of an accidental criticality on facility staff and visitors 
through rapid notification and an immediate evacuation. The system is tested on a 
semi-annual basis. 
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NOTE: During these events, it is likely that facility integrity may be compromised and 
that the facility will also experience a concurrent loss of electrical power and/or control 
of the building ventilation systems. If this is the case, refer to Section 6.2, Hazardous 
Material/Dangerous or Mixed Waste Spill and Section 6. 6, Loss of Electrical 
Power/Reduced Ventilation for concurrent actions as appropriate. 

If you are involved with, or are in close proximity to an explosion, a fire , or discovery of a 
fire , or have indication that the fire alarm is sounding, perform the following: 

6.1.1 Fire/Explosion 

6.1.1 .1 Sound the alarm by pulling the fire alarm pul I box. See the guidance for the 
exception to this step below. 

Exception to pulling the fire alarm: If a simple and safe action can be taken 
that will immediately and positively extinguish a small fire (e.g., pulling the 
plug on a malfunctioning lab instrument, isolating a fuel source such as 
quickly closing a valve that is immediately at hand, smothering the flame), 
then pulling the fire alarm pull box is not necessary, and the fire may be 
extinguished prior to calling the PNNL SOC at 375-2400. 

NOTE: If appropriate, the BED will classify the event using the 325RPL EALs. 

6.1.1.2 Evacuate the building through the nearest exit that can be safely used. 

6.1.1.3 Once in a safe location, notify the PNNL SOC at 375-2400 and provide the 
following information (if known): 

• nature and location of the event 

• conditions of the event appear to be degrading, (i.e., the fire appears 
to be escalating or building structures are being compromised) 

• your name and callback telephone number 

• time event began or was discovered 

• number and condition of any injured personnel 

• name(s) and amount(s) of any chemical(s) that are involved or may be burning as 
a result of a fire7 

20 Section 6.1 , Permit Requirement, Class 1 Modification 03/31/16 
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NOTE: The fire department can be notified directly by calling-{I)f 911 or 
373-0911 (cell). If the fire department was contacted using the cell option, also 
call the PNNL SOC at 375-2400 as soon as possible to initiate PNNL 
management notifications and emergency response. 

6.1.1.4 If time permits, and without putting yourself in jeopardy, you may fight the fire 
under the following conditions: 

• You have directed someone to pull the fire alarm pull box~ 

• You have verified that someone has called the PNNL SOC at 375-2400,-f9j 911, 
or 3 73-::0911 ( cell11 

• You are willing, able, and knowledgeable about the selection of fire extinguisher 
and its use. 

NOTE: Fire extinguishers equipped with the glove piercing tips are for HFD 
use only. 

• If the fire is in a hot cell, attempt to smother the fire, if smothering does not work 
then use the fire extinguishing system, if you are trained to do so. 

• If the fire is in a glove box, do not attempt to fight the fire using the gloves. 
Isolate supply air to the glove box if safe to do so. 

• If the fire is small and you know what material is burning, the fire does not 
involve significant quantities of hazardous materials, and does not present a 
personnel exposure hazard to smoke or significant heat. 

6.1.1.5 If you have chosen to fight the fire , and after the fire is believed to be out, call the 
PNNL SOC at 375-2400 and inform them of your actions. 

• Unless there are significant amounts of smoke or fumes, remain in the proximity 
of the fire to verify that the fire does not re-::flash. 

• In the event the fire re-::flashes, perform these actions starting with Step 6.1.1, and 
do not attempt to fight the fire on your own. 

6.1.2 Fire Alarm 

NOTE: If appropriate, the BED will classify the event using the 325RPL EALs. 

6.1.2.1 If time permits, and without placing yourself in jeopardy, perform the following: 

• Verify equipment is shutdown or is in a safe configuration. 
• Verify nuclear and classified materials are secured. 

6.1.2.2 Zone Wardens perform an accountability sweep of their assigned areas. 

6.1.2.3 Evacuate the building through the nearest exit that can safely be used. 

6.1.2.4 Assemble at staging area located at the lower south parking lot, south end 
of Lane #9. 

• Zone Wardens report the status of accountability sweeps to the SAS. 
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• If classified materials (documents, ESM, test materials, etc.) are removed from 
the LA or left unsecured within the LA: 

• Inform the SAS that classified material has been left in an unsecured condition or 
has been removed from the LA. 

• Call the PNNL SOC at 375-2400 and report the details surrounding the classified 
materials security event. 

• The SAS shall provide information to the BED concerning the classified material. 

- Personnel who are wearing PPE clothing or are suspected of 
being contaminated shall be segregated from other building 
occupants and shall be surveyed by radiological control personnel. PPE 
will be discarded as directed by the RPT. 

- Zone Wardens and all staff are to remain at the staging area and follow the 
instructions of the BED. 

6.2 Hazardous Material/Dangerous or Mixed Waste Spi1121 

NOTE: If appropriate, the BED will classify the event using the 325RPL EALs. 

6.2.1 Minor Spills 

For minor spills/releases that are relatively small in size, perform the following. 

NOTE: A spill or release of dangerous waste is considered "minor" if ALL of 
the following are true. Jfnot, refer to Section 6.2.2~:.. 

• The spill/release either is contained or, if outside of a secondary containment, is 
minor in quantity (generally less than 10 gallons ofliquid or 100 pounds of 
solids). 

• The composition of the material or waste is known and can be immediately 
determined from the label, manifest, ,Sf}SSafety Data Sheet, or other records. 

• The spill/ release does not threaten the health and safety of building occupants 
such that a building evacuation is necessary. 

• Response personnel have appropriate training and equipment to expeditiously 
remediate the spill or release. 

2 1 Section 6.2, Permit Requirement, Class I Modification 03/31/16 
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6.2.1.3 Prevent personnel exposure by restricting access to the spill area by setting up 
barricades, closing doors, etc. 

6.2.1.4 Notify the PNNL SOC at 375-2400 and provide the following: 

• nature and location of the event 

• name(s) of chemicals involved, amounts, sources, and known hazards about the 
chemicals 

• if the spill has been contained 

• if any material has been released to the environment 

• any corrective actions in progress 

• name(s) of anyone contaminated or injured in connection with the incident 

• other hazards that may or may not be related to the spill 

• time incident began or was discovered 

• current status of the event ( e.g., spill contained or not contained) 

• name, location, and callback telephone number of person reporting the incident. 

6.2. 1.5 Notify the BED, CSM, and the Safety and Health Representative. 

6.2.1.6 Take steps to contain the spill/release IF, and only IF: 

• The identity of the substance is known. 

• Hazards of the substance are known (flammable, toxic, radioactive, corrosive 
material) and can either be controlled or they do not present an immediate threat. 

• Appropriate PPE and control/cleanup supplies are readily available. 

• The individual(s) performing the task have had training related to spill/leak 
control and can safely perform the action(s) without assistance, or assistance is 
readily available from other trained personnel. 

6.2.1.7 Steps to contain the spill/release may include, as appropriate: 

• Build a containment of absorbent materials and restrict access to the affected area. 

• Tighten closures, tip the container to stop the leak, use plugging, or patching 
materials or over packing. 

• Perform initial cleanup of the spi 11 area by transferring contents to appropriate 
non-leaking containers using the appropriate procedures and tools. 
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6.2.2 For a Major Spill/Release, or Tank Spills, Perform the Following Actions. 

NOTE: If appropriate, the BED will classify the event using the 325RPL EALs. 

6.2.2.1 If the spill/release threatens the health and safety of building occupants such that a 
building evacuation is necessary, initiate a building evacuation by pulling the fire 
alarm. If a building evacuation is not necessary, continue at Section 6.2.2.2. 

• Assemble at the staging area located at the lower south parking lot, south end 
of Lane #9. 

• Zone Wardens report to the SAS. 

• If classified materials (e.g., documents, ESM, test materials) are removed from 
the LA or left unsecured within the LA: 

- Inform the SAS that classified material has been left in an unsecured 
condition or has been removed from a LA. 

- Call the PNNL SOC at 375-2400 and report the details surrounding the 
classified materials security event. 

- SAS shall provide information to the BED concerning the 
classified material. 

• Personnel who are wearing PPE clothing or are suspected of being contaminated 
shall be segregated from other building occupants and shall be surveyed by 
radiological control personnel. PPE will be discarded as directed by the RPT. 

• Zone Wardens and all staff are to remain at the staging area and follow the 
instructions of the BED. 

6.2.2.2 Move personnel away from the substance. 

6.2.2.3 Notify nearby personnel of the emergency. 

6.2.2.4 Notify the PNNL SOC at 375-2400 and provide the following. 

• name, location, and callback telephone number of person reporting the incident 

• name(s) of chemical(s) involved and amount(s) involved in the incident 

• location of incident (identify as closely as possible and include information about 
multiple building numbers) 

• time incident began or was discovered 

• where the materials involved are going or might go, such as into secondary 
containment, under doors, through air ducts, etc. 

• source and cause, if known 

• name(s) of anyone contaminated or injured in connection with the incident 

• any corrective actions in progress 

• anyone else who the discoverer has contacted 
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• any known hazards 

• location and time the chemical condition or spill occurred 
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• if any material was released to the environment ( e.g. , to a stack or a sewer system) 

• the status of the situation. 

6.2.2.5 Prevent personnel exposure (e.g., set up barricades). 

6.2.2.6 Contact the CSM. 

6.2.2.7 Notify the Safety and Health Representative. 

6.2.2 .8 Take steps to contain the spill ONLY if ALL the following exist. 

• identity of the substance is known 

• hazards of the substance are known (flammable, toxic, radioactive, corrosive 
material) and can either be controlled or they do not present an immediate threat 

• appropriate protective equipment and control/cleanup supplies are 
readily available 

• individual(s) performing the task have had training related to spill/leak control 
and can safely perform the action(s) without assistance, or assistance is readily 
available from other trained personnel. 

6.2.2.9 Initiate actions to mitigate a tank spill/leak using trained personnel: 

• Stop the source of the leak if possible (shutting valves, turning off pumps, etc.). 

• Prevent further additions of liquid to the tank. 

• Visually inspect the tank system to determine the source of the leak. 

• Remove as much of the liquid from the tank as is necessary to prevent further 
leakage within 24 hours or the earliest practicable time. 

• Remove any leakage contained in a secondary containment within 24 hours, or as 
soon as possible. 

• Prevent any further leakage or migration of the leak to soils or surface waters. 

6.2.2. l O Notify the BED, the CSM, and the Safety and Health Representative of any 
pertinent information that you may have. 

• Discoverer of the spill will provide a synopsis of the event and the actions taken 
to the BED, CSM, and the Safety and Health Representative. 

• BED will direct spill event mitigation activities upon completion of the 
event briefing. 
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6.2.3 For Events that Involve Transportation and/or Damaged Packaging of 
Hazardous Material or Dangerous Waste that Arrives at the 325RPL: 

6.2.3.1 DO NOT move the shipment. 

6.2.3.2 Notify the BED, CSM, and the Safety and Health Representative. 

• The receiver of the shipment or discoverer of the damaged package will provide a 
synopsis of the situation and the actions taken, if any, to the BED, CSM, and the 
Safety and Health Representative. 

6.2.3.3 The BED will evaluate the event and initiate appropriate actions for minor 
events/spills per Section 6.2.1 or Section 6.2.2 as appropriate. 

• Treat any release from the package as a hazardous material spill and perform 
response actions as appropriate. 

6.3 Unusual, Irritating or Strong Odors22 

6.3.1 If an unusual odor is detected and the source is unknown, the type and location of 
the odor should be reported to the BED and the BED will determine the 
appropriate actions. 

6.3 .1.1 If the odor is determined to be potentially dangerous, then: 

• Initiate a building evacuation by pulling the fire alarm. 

• Assemble at the staging area located at the lower south parking lot, south end of 
Lane #9. 

• Zone Wardens report to the SAS. 

• If classified materials (e.g., documents, ESM, test materials) are removed from 
the LA or left unsecured within the LA: 

- Inform the SAS that classified material has been left in an unsecured 
condition or has been removed from the LA. 

- Call the PNNL SOC at 375-2400 and report the details surrounding the 
classified materials security event. 

- SAS shall provide information to the BED concerning the 
classified material. 

• Personnel who are wearing PPE clothing or are suspected of being contaminated 
shall be segregated from other building occupants and shall be surveyed by 
radiological control personnel. PPE will be discarded as directed by the RPT. 

• Zone Wardens and all staff are to remain at the staging area and must follow the 
instructions of the BED. 

22 Section 6.3, Permit Requirement, Class 1 Modification 03/3 1/16 
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NOTE 1: If appropriate, the BED will cla_ssify the event using the 325RPL EALs. 

NOTE 2: The RPT may provide radiological survey data in Becquerel 's. A Becquerel 
is a SI unit of radioactivity equal to one disintegration per second. Conversion to 
disintegration per minute: Multiply total Becquerel 's by 60. 

6.4.1 Area Radiation Monitor 

• Stop work. 

• Alert personnel in the area. 

• Exit the Radiologically Controlled Area (RCA) that is being monitored by the 
Area Radiation Monitor. 

• Notify the RPT and the BED. 

• Notify the PNNL SOC at 375-2400. 

6.4.2 Continuous Air Monitor or ALPHA Sentry Continuous Air Monitor 

• Stop work. 

• Alert personnel in the area. 

• Exit the area being monitored by the Continuous Air Monitor (CAM) and move 
into a separate air space. 

• Notify the RPT and the BED. 

• Notify the PNNL SOC at 375-2400. 

6.4.3 Glove Box Differential Pressure Alarm 

• Stop work. 

• Alert personnel in the area. 

• Exit the immediate area. 

• Notify the RPT and the BED. 

• Notify the PNNL SOC at 375-2400. 

6.4.4 Hot Cell Differential Pressure Alarm 

• Stop work. 

• Alert personnel in the area. 

• Exit the immediate area. 

• Notify the RPT and the BED. 

• Notify the PNNL SOC at 375-2400. 
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6.4.5 Stack Monitor Alarm 

• Alert RPT (stack qualified) and BM. 

• Stop work associated with release. 

• Notify Effluent Management. 

• Notify PNNL SOC at 375-2400. 

• Notify BED, if not the BM. 

6.5 Criticality and Criticality Safety Limit Violations 

6.5.1 In the Event of a Potential Criticality Safety Limit Violation, 
Perform the Following. 
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The staff member discovering an actual or potential criticality safety limit 
violation shall follow the steps below (also described in the 
operating documents). 

• Stop work immediately in the area without making any changes to 
present conditions. 

• Ensure that any fissionable materials or other equipment and materials close 
enough to interact with fissionable materials are not moved or disturbed. 

• Immediately notify the BM. If not available, call the PNNL SOC at 375-2400 
and state the problem. 

6.5.1.1 Upon notification, the BM shall : 

• Call the PNNL SOC at 375-2400 and state the problem. 

• Notify the Fissionable Material Line Manager and supervisor for the 
controlled area. 

• Contact the Nuclear Criticality Safety Program Manager 308-2946 or Nuclear 
Safety and Faci lity Authorization Manager 947-2344 to obtain nuclear criticality 
safety program staff support. 

6.5.1 .2 Upon notification, the Fissionable Material Line Manager shall: 

• Ensure that all work activities in the affected area are stopped. 

• Post warning signs at appropriate locations requiring permission from the 
Fissionable Material Line Manager to enter the area. 

6.5.1.3 Upon notification, the Nuclear Criticality Safety Program Manager shall: 

• Confirm whether a limit violation exists. 

• Determine if a second contingency still provides for prevention of criticality or 
other danger if limit has been violated. 

6.5.1.4 Nuclear criticality safety -l+m-i-t-violations are identified as a loss of process 
condition controldocumented controls in the Event Classifiers Procedure. The BM 
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shall initiate the associated reporting, critique, and corrective action process 
defined in the HDI Workflow, Report an Event or Occurrence. 

6.5.1.5 The Nuclear Criticality Safety Program Manager will assist the BM in developing 
a Recovery Plan based on a thorough review of the situation and potential hazards 
associated with the violation. 

6.5.2 In the Event of a Criticality Alarm, Perform the Following. 

NOTE 1: If appropriate, the BED will classify the event using the 325RPL 
EALs. 

NOTE 2: Administrative Controls are in place to restrict movement of additional 
fissionable material in the HLRF hot cells. The controls prevent a criticality 
event in the HLRF hot cells. The controls address the concern that a criticality 
within the HLRF hot cells would not be detected with the Criticality Detection 
System. 

6.5.2.1 Leave the building immediately (walk with purpose) through the closest exit, DO 
NOT stop for a survey and R:ffi~ at least -1-00-.Ll..Jeet awayof separation from the 
facility. Maintain a minimum of 15 feet distance during relocation to the primary 
staging area. 

6.5.2.2 Zone Wardens are also directed to leave the building immediately without 
performing accountability sweeps of their zones. 

NOTE: Obstacles loceted within 100 feet of the building (e.g., fences, wells, 
trenches) me.y pre,;ent ru,milqg directly ewe.yfrom the buildi,qg for 100 feet. 
Choose a path around /hese;-barriers that will maximize your distance from the 
building~ but maintain at least 15 feet of separation from the facility. When past 
the obstacle, maintain the distance from the building and continue directly away 
from the building ttntil you ere et le€lSt l 00 feetfrom the bt1ildiHg. to the primary 
staging area. See Attachments 1 3, Emergency Equipment & Emcuetion 
Routes 7 and 8. Staging Area Map and Alternate Staging Areas for suggested 
routes to the 325RPL stagilqg er-ee.:.. 

6.5.2.3 Proceed to the staging area along a path that does not take you closer to 
the building. 

6.5.2.4 Assemble at the staging area located at the lower south parking lot, south end of 
Lane #9. Consider moving to the alternate staging area (350 Building). 

• Initiate RCP-8. 1.02, Quick Sort Survey of Personnel. 

• Any positive quick sort must immediately be reported to the BED. 

• Zone Wardens report to the SAS. 

• If classified materials (e.g., documents, ESM, test materials) are removed from 
the LA or left unsecured within the LA,.~ 
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• Inform the SAS that classified material has been left in an unsecured condition or 
has been removed from the LA. 

• Call the PNNL SOC at 375-2400 and report the details surrounding the classified 
materials security event. 

• SAS shall provide information to the BED concerning the classified material. 

• Personnel who are wearing PPE clothing or are suspected of being contaminated 
shall be segregated from other building occupants and shall be surveyed by 
radiological control personnel. PPE will be discarded as directed by the RPI. 

• Determine the radiation dose levels at the staging area and in the evacuated area 
following a criticality accident. 

• Dose rates and report findings shall be reported to the BED. 

• Zone Wardens and all staff are to remain at the staging area and follow the 
instructions of the BED. 

• Notify PNNL first responders, supporting the Hanford Fire Department, to set 
their Electronic Personal Dosimeters to 3 rem/hour rate in order to keep them far 
enough away from the criticality event location and to limit dose from a pulse. 

6.5.2.5 Consider the following to support recovery plan and/or actions. 

• Retrieve fiJted Nuelear Aeeidettt Dosimeters in order to reeonstruet the dose of 
the aeeident. 

• Responders wear full respirators or supplied air system to limit inhalation dose. 

• Prnvide shortest rm-ite for retrie,·al of fiJted Jlhetelear Aeeident Dosimeters. 

• Electronic Personal Dosimeters should be set at the normal level of 100 mrem/hr 
total. 

• Provide shortest route for retrieval of Fixed Nuclear Accident Dosimeters. 

• Retrieve Fixed Nuclear Accident Dosimeters in order to reconstruct the dose of 
the accident. 

• If Fixed Nuclear Accident Dosimeters are not retrievable, chemical reagents can 
be used. 

6.6 Loss of Electrical Power/Reduced Ventilation 

6.6.1 In the Event of a Loss of or a Significant Interruption to Building 
Electrical Power AND/OR a Reduction in Ventilation Flow, 
Perform the Following+ 

6.6.1.1 Place laboratory or room in safe condition per the following: 

• Verify fume hoods and sashes are closed. 

• Verify equipment is shutdown. 

• Verify nuclear material(s) are secure. 
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• Verify that classified materials are secure. 

• Verify all hazardous materials are secure. 

• Verify that all equipment and heat generating devices inside oflaboratory 
gloveboxes and inside of hot cells are shut down. 

6.6.1.2 If the building electrical power returns and/or standby power is still available: 

• assemble in the lunchroom. 

• if classified materials ( e.g., documents, ESM, test materials) are removed from 
the LA or left unsecured within the LA: 

- Inform the SAS that classified material has been left in an unsecured 
condition or has been removed from the LA. 

- Call the PNNL SOC at 375-2400 and report the details surrounding 
the classified materials security event. 

- SAS shall provide information to the BED concerning the classified material. 

a. Personnel exiting the Radiological Buffer Areas (RBA) are expected to 
do so without surveying through the personnel contamination monitor 
(PCM). 

b. Personnel who are wearing PPE clothing or are suspected of being 
contaminated shall be segregated from other building occupants and 
shall be surveyed by radiological control personnel. PPE will be 
discarded as directed by the RPT. 

c. Zone Wardens for Zones 2 and 8 are requested to activate the flashing 
red warning lights. 

d. Zone Wardens and all staff are to remain at the lunchroom and follow 
the instructions of the BED. 

e. Radiological surveys of the facility shall be performed prior to re-entry. 

6.7 Natural Phenomena Events 

NOTE: If appropriate, the BED will classify the event using the RPL EALs. 

The natural phenomena events that are considered as having a probability of occurring and 
are addressed in this procedure are seismic event/earthquake, volcanic eruption/ash fall, high 
wind/tornado, flood, and range fire. 

If these events were to occur, Hanford +NSTelephone Notification System messages will 
most likely be sent before, during, or immediately following the event. Regardless of the 
receipt of a phone message, the BED will direct activities within the facility in accordance 
with this procedure and provided by phone messages as appropriate. 

Should it become necessary to evacuate the facility, the BED will report the evacuation to the 
PNNL SOC at 375-2400 and the EOC Shift Office at 376-2900. 

6.8 Bomb Threats/Suspicious Objects 
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NOTE: If appropriate, the BED will classify the event using the RPL EALs. 

6.8.1 If a Suspicious Object is Discovered, or the Placement of Such an Object is 
Observed, Perform the Following Actions. 

6.8.1. l Do not move, open, or otherwise di sturb any suspicious objects. 

6.8.1.2 Notify the PNNL SOC at 375-2400 and the RPL BED using office telephones only. 

6.8.1.3 Evacuate the facility. DO NOT USE THE FIRE ALARM PULL BOX TO 
INITIATE THE EVACUATION as frequencies can detonate devices. 

• Warn others in the immediate vicinity. 

• Leave the building immediately via the closest exit. 

• Zone Wardens are also directed to LEA VE the building immediately without 
performing accountability sweeps of their zones. 

6.8.1.4 Use of cellular phones, radios, or other radio frequency generating equipment 
within 100 feet of the 325RPL is prohibited. 

6.8.1.5 Assemble at the staging area located at the lower south parking lot, south end 
of Lane #9. 

• Zone Wardens report to the SAS. 

• If classified materials (e.g., documents, ESM, test materials) are removed from 
the LA or left unsecured within the LA: 

- Inform the SAS that classified material has been left in an unsecured 
condition or has been removed from a LA. 

- Call the PNNL SOC at 375-2400 and report the details surrounding the 
classified materials security event. 

- SAS shall provide information to the BED concerning the 
classified material. 

• Personnel who are wearing PPE clothing or are suspected of being contaminated 
shall be segregated from other building occupants and shall be surveyed by 
radiological control personnel. PPE will be discarded as directed by the RPT. 

• Zone Wardens and all staff are to remain at the staging area and follow the 
instructions of the BED. 

• The staging area will be relocated a minimum of 300 feet away from the facility . 

6.8.2 If a Telephone Bomb Threat is Received 

6.8.2. l Use the PNNL Bomb Threat Card to record the message exactly as dictated and 
attempt to obtain the following information: 

• When will it go off? 
• Where is it is located? 
• What does it looks like? 
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6.8.2.2 Notify the PNNL SOC at 375-2400 and provide the information given by the caller. 

6.8.2.3 Upon completion of the notifications to the PNNL SOC, also notify the BED and 
provide the information obtained from the caller. 

6.8.3 If a Written Bomb Threat is Received-.. 

6.8.3.1 Notify the PNNL SOC at 375-2400. 

6.8.3.2 Provide the written bomb threat to the 325RPL BED who wi ll forward it to the PNNL 
£MB.Subject Matter Expert Safeguards and Security Management Official. 

6.9 Active Shooter in the Building 

6.9.1 When Condition is Observed 

6.9.1.1 RUN - Immediately try to get out of the faci lity to a safe location out of immediate 
sight of the building and call 375-2400. 

6.9 .1 .2 HIDE- If evacuation is not possible or safe, take cover in an office with the door 
closed and lights off. Lock the door if possible and call 375-2400. 

6.9.1.3 FIGHT - If the active shooter has confronted you and evacuation or taking cover is 
not possible, staff should take whatever actions are necessary to get to safety which 
may include fighting the intruder or other. This is a last resort step. 

6.9.1.4 BED Response: 

6.9.1.4. l Public Announcement (PA) made, if possible, depending on the situation. 

6.9.1.4.2 Request the Safeguards and Security Representative be notified. 

6.9.1 .5 Do not move any suspicious objects. 

6.9.1 .6 Post warnings, if applicable. 

6.9. I .76.9. l.6Provide emergency responders with appropriate information upon arrival. 

6.9. l.86.9.1.7Keep staff from entering the affected area. 

6.9. I .96.9. l .8Classify the event using the 325RPL EALs, if appropriate. 

6.9. l.106.9.1.9 Activate the MSG by calling 375-2400 and requesting activation. 

6.9.1.116.9.1. l O Request medical assistance, if necessary. 

6.10 Notice of a PNNL Lockdown 

6.10.1 When Condition is Observed 

6.10.1. 1 Staff wi ll be notified of a PNNL lockdown over the telephone through the CNS. 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 



Rev. No.: ~ 11 
Re->r.Effecti ve Date: 0 I/ I &/ 16 

F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

6.10.1 .2 Immediately get behind a closed door if possible or hidden out of sight. 

6.10.1.3 Place projects into safe shutdown mode. 

6.10.1.4 Do not allow anyone into the facility . 

6.10.1 .5 Await further instructions via the CNS. 

6.11 Declared Emergency in the 300 Area 
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6.11.1 Personnel will evacuate the facility or take cover as directed by the BED. 

6.11.2 If the declared emergency originates in the 325RPL facility , the BED shall take 
actions that are in accordance with the BEP and inform and direct other 300 Area 
contractors and facil ity owners of the emergency declaration in accordance with their 
emergency procedures. 

7.0 Facility Take Cover -:::: Shutdown of Heating, Ventilation, 
and Air-Conditioning System 

7.1.1 If Outside of the 325RPL, PERFORM the Following. 

7.1.1.1 Take cover inside the nearest building. 

7 .1.1.2 If the building you take cover in is not the 325RPL, attempt to contact your line 
manager or team lead and have them report your whereabouts to the 325RPL SAS. 

7 .1.1.3 If unable to contact your management, report to the BERO for the building where 
you are located so your personal accountability may be made. 

7.1.1.4 Follow directions provided by that building ' s emergency organization or BED. 

7.1.2 If You Take Cover Inside the 325RPL, REMAIN INSIDE the 325RPL. 

7.1.2. l Assemble in the lunchroom. 

7 .1.2 .2 Staff should refrain from eating and drinking during a take cover event, if 
physically able, until an appropriate evaluation of the event can be made. 

7.1.2.3 The BED will direct the shutdown of the 325RPL H&V as needed per 
SOP-:325-:003, 325 Building Heating, Ventilation and Air Conditioning 
Emergency Shutdown. 

7.1.2.4 If classified material s (e.g., documents, ESM, test materials) are removed from the 
LA, or left unsecured within the LA: 

• Inform the SAS that classified material has been left in an unsecured condition, 
has been removed from the LA, and the status/location of the classified material. 

• Call the PNNL SOC at 375-:2400 and report the details surrounding the classified 
material s as a security event and provide details as necessary. 

• SAS shall provide information to the BED concerning the classified material. 
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7.1.2.5 Personnel who are wearing PPE clothing or are suspected of being contaminated 
shall be segregated from other building occupants and shall be surveyed by 
radiological control personnel. PPE will be discarded as directed by the RPT. 

7.1.2.6 Zone Wardens for zones two and eight are requested to activate the flashing red 
warning lights. 

7 .1.2. 7 Zone Wardens and all staff are to remain in the lunchroom and follow the 
instructions of the BED. 

8.0 Utility Disconnects 

Utility disconnects may be necessary under extreme emergency conditions. The 325RPL BED will 
determine if utility disconnects need to be disconnected/shut. Locations of the utility disconnects or 
valves are identified below: 

8.1 Electrical 

The 325RPL Building main electrical control center switchgear is located on the second floor 
(northwest comer) in Room 904. Extreme caution shall be used if disconnecting this power. 

8.2 Potable/Process Water 

The internal valves are located in the southwest comer of Room 22 in the basement. The 
external ground valve, SCW-1 -VLV (blue cover, operating handle located in 325RPL Shop) 
is located outside at the southwest comer of the 325RPL Building. 

8.3 Gas Supplies 

The P-10 gas distribution system is located at the northeast end of the north gas cylinder 
dock. Tum cylinders off as directed by the 325RPL BED. 

8.4 Steam 

The high-pressure steam supply valves are located above the power operator's workstation 
entry door on the second floor east equipment room. Steam to the 325RPL may also be 
isolated using valves inside the Johnson Controls-operated 325B boiler house, if access to the 
325RPL Building is not possible. 

8.5 Air 

The main air compressor may be isolated in one of two ways: OPEN the electrical 
disconnect (S-DIS-074) for the main air compressor or by CLOSING valve CA-186-VLV; 
both of the components are located adjacent to the main air compressor in the second floor 
mechanical room. If time permits, the preferred method of shutting down the main air 
compressor is to press the STOP pushbutton located on the front of the compressor. 

8.6 Compressed Air 

To remove all sources of compressed air, the standby compressor (located in the northwest 
comer of the basement) must also be isolated or shutdown in addition to isolating the main 
air compressor. Isolation of the standby compressor is accomplished by OPENING the 
electrical S-DIS-073 or CLOSING valve CA-96-VLV; both components are located adjacent 
to the standby air compressor. If time permits, the preferred method of shutting down the 
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8.7 

standby air compressor is to place the control switch to the OFF position ; the switch is 
located on the top of the compressor controller. 

Ventilation 

Venti lation Facility Exhaust and supply fan controls are located: 

• at the power operator workstation (Room 900) 

• Power Operators MET ASYS work stations in any PNNL facility may be used to 
secure the 325RPL main supply and exhaust fans as well as a majority of the 
building heating and ventilation (H&V). 

• in the north part of the basement, west of the elevator 

• Additional exhaust fan controls are on the starter enclosure for each exhaust fan 
inside the 325RPL Filter Building. 

External shutdown of the main exhaust and supply fans may be accompli shed under extreme 
circumstances by removing both normal and standby electrical power from the building. A 
more contro lled external shutdown of the main exhaust and supply fans is a complicated 
evolution involving multiple operating locations that must be accompli shed in a specific 
sequence under supervision of 325RPL knowledgeable staff to prevent the risk of loss of 
building containment due to creation of a positive pressure inside the building. 

8.8 Fire Protection Supply Water 

Fire Suppression Supply Water Post Indicator Valves (red) for Risers 1 through 5 are located 
outside the 325RPL Building in the fo ll owing locations: 

• Riser 1 PIV is located at the northwest comer of the 325RPL building 

• Riser 2 PIV is located north of the 325RPL 

• Riser 3 PIV is located at the southwest comer of the 325RPL building 

• Riser 4 PIV is located southeast of the 325RPL-A annex 

• Riser 5 PIV is located southeast of the 325RPL-A annex. 

8.9 Dry Pipe Outside Screw and Yoke (Riser 6) 

The outside screw and yoke (OS&Y) valve for the dry pipe fire suppression system on the 
north gas cylinder dock is located on the second floor in the east equipment room at the north 
wall. Suppression water for this system is supp lied from Riser 2 and may be isolated 
external to the 325RPL by shutting the PIV for Riser 2. 

8.10 325RPL Ramp Sump Pump 

Water runoff down the 325RPL basement truck ramp at the southwest comer of the building 
is collected in a sump at the bottom of the ramp. The associated sump pump empties the 
sump as needed to prevent it from overflowing into the 325RPL basement through the roll-up 
door. The sump pump discharges to the street in front of the 325RPL. 

Potentially contam inated fire suppression water runoff from inside the 325RPL basement 
could also enter this sump and be pumped to the street in front of the building resulting in an 
unacceptable spread of contamination. 
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The local di sconnect for the sump pump is located inside the south roll-up door on the east 
side of the door. 

8.11 325RPL Decontamination Shower/Sink 

A decontamination shower and sink is located in Room 426 with a tempered water supply for 
use as an emergency decontamination system. The contaminated water is routed to two 
250-gallon storage tanks located in Room 94 B. 

The system is designed with the drains directed to one of the two tanks. A high-level alarm 
activates locally when the selected tank reaches 66 percent volume. The high-level alarm is 
used to prevent overfilling of the tank. The water supply is manually isolated to allow valve 
alignment to the second tank for water receipt. The high-high alarm at 75 percent of the 
tank volume will automatically isolate water to the shower or sink. The tanks have a 
common overflow for upset conditions (i.e., automatic water iso lation fails , improper 
valve alignment). 

9.0 Termination, Incident Recovery, and Restart 

9.1 Termination 

The IC, in consultation with the BED, will recommend termination of the event when 
conditions indicate that it is safe to do so. EP ECF, Event Closeout Form , should be 
completed before any recommendation is made to terminate a declared emergency. 

9.2 Recovery 

Depending on the circumstances of the event, a recovery team consisting of the IC, 325RPL 
BED, and appropriate &M-esSubject Matter Experts, will develop and recommend a 
Recovery Plan for restoring the facility to operable status. Emphasis will be placed on the 
careful cleanup of released material and contaminated debris to minimize further risk to 
personnel , the public, or the environment while preserving evidence at the event scene. All 
waste material s generated by the cleanup will be containerized in drums or other appropriate 
containers and stored in an approved storage area pending characterization and determination 
of the final treatment/disposal requirements. The Recovery Plan will be reviewed and 
approved and must meet the requirements of PNNL-MA-110, the PNNL Emergency 
Management Plan, Termination and Recovery. 

The BED is responsible for assuring that emergency equipment is clean and fit for its 
intended use prior to resumption of operations. Equipment used during an incident will be 
decontaminated (if practicable) or di sposed of as spill debris. Decontaminated equipment 
will be checked for proper operation prior to storage for subsequent use. Consumables and 
disposed materials will be restocked. Fire extinguishers will be recharged or replaced. 

For emergency events involving the TSO or a 90-day accumulation area, the Recovery Plan 
will include the appropriate notification of the Washington State Department of Ecology and 
appropriate local authorities of recovery actions taken prior to restart. The operator of the 
TSO will also provide a written report to the Department of Ecology within 15 days after the 
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incident or within 30 days after the incident for a release from a tank system to the 
environment that does not result in an activation of the contingency plan23. 

NOTE: For classified events recovery planning and activities will be the responsibility 
of the recovery director assigned at the Hanford EOC. 

9.2.1 Emergency Decontamination Facilities 

The 325RPL facility has decontamination capability as discussed in 
Section 8.11. Radiological control personnel are the only staff that may 
perform personnel decontamination. 

If an evacuation of the 325RPL Building occurs and re-entry is not possible to 
decontaminate affected personnel, radiological control supervision may use 
the 3410 Building personnel decontamination facility located in Room 1601. 
In the event that the affected personnel are injured, they should be transported 
directly to a hospital. If large group decontamination facilities are requested, 
request assistance from the HFD Mobile Decontamination Facility. 

9.2.2 Emergency Radiological Exposure Guidelines 

In extremely rare cases, emergency exposure to radiation may be required to 
rescue personnel or protect major property. Emergency exposure may be 
authorized in accordance with the provisions contained in 10 CFR 835, 
"Occupational Radiation Protection". The dose limits for personnel 
performing these operations are listed in Table 9 .1. 

NOTE: Only RadWorker 2-trained staff is allowed to volunteer for receiving 
emergency radiological exposures. 

The lens of the eye dose limit should be three times the listed values. The 
shallow dose limit to the skin of the whole body and the extremities is ten 
times the listed values. 

Table 9.1 - Emergency Dose Limits 

Dose Limit 
(Total Effective 

Dose Equivalent) 
in rem Activity Performed Conditions 

5 All NIA 

10 Protecting major property 
Only on a voluntary basis where 
lower dose limit not practicable 

25 
Lifesaving or protection of Only on a voluntary basis where 
large populations lower dose limit not practicable 

23 Section 9.2, Paragraphs 1, 2, and 3: Permit requirement, Class I Modification 03/31/16 
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Lifesaving or protection of 
Only on a voluntary basis to 

> 25 personnel fully aware of the risk 
large populations 

involved 

9.3 Restart 

In most cases, EP ECF, Event Closeout Form, will be sufficient for supporting recovery 
from an event and actions needed for resumption of normal operations. For complex events 
with significant facility damage or a need for incident staffing for more than 48 hours, a 
Recovery Plan and process will be required. Restart of the facility following complex 
emergencies will be conducted with a Recovery Plan developed using EPIP-3.0, Recovery 
Plan and led by a Recovery Director identified by the MSG. The Recovery Plan will be 
developed with support from both the 325RPL Manager and 325RPL BM. 

The following documents should be consulted, used as reference, and implemented if needed. 

• ADM EPIP-3.0, Recovery Plan 

• PNNL Guides for Post-Natural Phenomena Hazard Building Inspection 

• RPL-PLN-701, RPL Business Continuity Plan 

For severe damage to the facility due to natural phenomena (e.g., extreme weather 
conditions, seismic events, wildfires, external flooding) or other causes ( e.g., severe fire, 
physical attack, explosions, events in neighboring facilities), the Recovery Plan shall describe 
the process for a systems engineering assessment and evaluation of the facility including 
environmental protection, mission critical and other essential systems (safety significant and 
equipment important to safety). The purpose of these assessments is to define actions needed 
to place the facility into a safe configuration within the Safety Basis requirements pending 
any resumption of operations. 

Recovery for events that involve a container storage area within the HWTU, require the 
container storage and containment system to be evaluated before restart. 

If the event involved a tank system leak, repairs must be certified by an independent, 
qualified, registered, professional engineer. 

Before operations are resumed in the facility, all emergency equipment used during the 
emergency shall be cleaned and restored to usable, operable condition24

. 

10.0 Emergency Equipment25 

Support equipment available to assist in responding to an emergency can be found by referring to 
DOE/RL 94-02, Section 11.2, and the HFD emergency equipment listing in DOE/RL 94-02, 
Appendix C. 

10.1 Portable Emergency Equipment 

None 

24 Section 9.3, Last three paragraphs: Permit Requirement, Class 1 Modification 09/30/15 
25 Section 10, Permit Requirement, Class l Modification 03/31 / 16 
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• Portable Class ABC fire extinguishers are located throughout the facility. Each 
Class ABC extinguisher is capable of suppressing fires involving ordinary 
combustible materials, flammable liquids, oils, paints, flammable gases, and fires 
involving electrical equipment. Class D extinguishers will be located in areas 
vulnerable to Class D fires if reactive metals are stored there ( e.g., dangerous waste 
storage room). Manual dry chemical fire extinguishers are installed in the Shielded 
Analytical Laboratory hot cells and are available outside the HLRF A and B hot cells. 
The fire extinguisher locations are identified on the floor plans 
(Attachments l -through 3). 

• Portable Class ABC fire extinguishers with piercing tips are located in each lab that 
contains a glovebox. These extinguishers are for the HFD use only. 325RPL staff 
have not been trained in their use. The piercing tipped fire extinguisher locations are 
identified on the floor plans (Attachments 1 -through 3). 

• 325RPL is equipped with an automatic fire detection, alarm, and suppression system. 
Five wet pipe and one dry pipe sprinkler system provide automatic fire suppression. 

• A Mobile Command Post Vehicle can be obtained from the HFD at 373-2230. The 
HFD Battalion Commander will approve and dispatch the vehicle. 

10.3 Communications Equipment/Warning Systems 

• Fire Alarm Pull Boxes are located throughout the facility. The primary locations are 
at all exits of the facility. All locations are shown on the floor plans 
(Attachments 1-3). 

• Hanford Site Telephone Notification System (TN8) is a component of the Hanford 
Emergency Notification System and designed to use the existing telephone system to 
notify individual employees. When the phone is answered, a recorded message will 
provide event information and inform staff of protective actions they are expected 
to take. 

• PNNL Communicator Notification System (CNS) is a system that will allow 
emergency messages to be communicated quickly to all staff via the PNNL phone 
system, other subscribed phones (e.g., text or voice call to personal cell phones), and 
the PNNL email system. Phones at PNNL in offices, conference rooms, labs, and 
common areas such as lobbies, conference rooms, and lunchrooms are notified by the 
system. When the phone is answered, a recorded message will provide event 
information and inform staff of protective actions they are expected to take. This can 
be activated by having the BM, IM, or MSG Lead call 375-2400. 

• A Criticality Alarm System (GAS) is present in the building. The system is 
equipped with neutron-sensitive criticality detectors. The GA&Criticality Alarm 
System alarms in locations where the expected dose from an accidental criticality 
may exceed 12-rads in free air. The system is tested and maintained in accordance 
with preventive maintenance procedures. 
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NOTE: These systems are not considered emergency equipment and may not be 
available during all types of emergencies. 

• Other non-emergency communications equipment installed in 325RPL include: 

- public address system. (1234 (375-3700 on the BM phoneVOIP phones) 

- public address system in the fire alarm control panel 

- commercial telephone system that may also be used to summon assistance 
during an emergency 

- hand-held radios provided by the BED. 

10.4 Personal Protective Equipment 

Safety showers and eyewash units are installed at several locations throughout the facility 
including waste storage areas. All locations are shown on the floor plans 
(Attachments l through 3). 

Personnel protective clothing and respiratory equipment is available in the facility for use 
during both routine and emergency operations. This equipment includes: 

• chemically-resistant suits, aprons, boots, and gloves 

• protective glasses 

• chemical goggles 

• face shields 

• full-face respirators with extra cartridges 

• radiological clothing. 

Kits containing a variety of radiation monitoring instruments, forms, and equipment are 
available for use in an emergency. PNNL maintains these kits, which contain protective 
apparel, instruments, and equipment for personnel decontamination and other immediate 
emergency needs. These supplies and equipment are only adequate to fulfill immediate 
needs during the initial stages of an emergency. 

10.5 Spill Control and Containment Supplies 

Spill kits are located throughout the facility and are maintained by the CSMs. Additional 
spill kit materials can be obtained in Room 527. The following emergency equipment is 
maintained in ( or adjacent to) each of the 90-day hazardous waste accumulation areas. The 
amount of material maintained varies depending on the amount of waste being accumulated 
at the individual 90-day area. 

• commercially available granular absorbent ( e.g. diatomaceous earth) 

• absorbent pads 

• commercially available acid neutralizer' (e.g. granular sodium bicarbonate) 

• commercially available caustic neutralizer2 
( e.g. dilute boric acid solution) 

• Personal Protective Equipment 

- safety glasses with side shields 
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chemical-resistant gloves (e.g., nitrile) 

1 Required in accumulation areas conta ining liquid ac idic wastes. 
2 Required in accumulation areas conta ining liquid caustic wastes . 
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• 325RPL occupants shall be aware of visitors that may require evacuation. Alternate housing for 
any staff that is sensitive to excessive hot or cold conditions (temperately disabled) may be 
required due to emergency response actions. 

NOTE: Alternate staging area - in the event of an extended building evacuation during 
adverse weather, the 350 Building, or other indoor locations deemed safe, may be used 
for housing staff at the discretion of the BED26. 

• Facility and research management provide safety and emergency preparedness briefings for large 
visitor groups or tours. Individual visitors are briefed by their host. 

• In all cases, the safety of bui I ding visitors is the responsibility of the host, who shall assure that 
visitors are provided a safe and orderly evacuation. The host shall ensure that the visitor has 
signed in and report the visitor status to the appropriate Zone Warden as soon as practical, after 
the evacuation. 

26 Section 11 , Note: Permit Requirement: Section 11.0 Note, Class 1 Modification 03/31/16 
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12.1 300 Area Protective Actions 

300 Area Onsite Protective Actions 

Classification Action 

Evacuate or shelter affected fac ili ty personnel. 

Shelter ' 300 Area and adjacent 600 Area. 

Initially restrict access at: 

• Route 4S at Mi lepost 19 

Alert • George Washington Way extension (to 300 Area) 
intersection with George Washington Way 

• George Washington Way intersection with 
Stevens Drive. 

NOTE: Roadblocks can be relocated based upon 
consequence assessment upon approval by the ICISED. 

Evacuate or shelter affected fac il ity personnel. 

Shelter 1 300 Area, HAMMER, Patro l Traini ng Academy, 
Cold Test Facility, and adjacent 600 Areas. 

Restrict access at: 

Site Area/ General • Route 4S at Mi lepost 19 
Emergency 

• George Washington Way Extension (to 300 Area) 
intersection with George Washington Way 

• Hom Rapids intersection with Stevens Drive. 

Plan for subsequent 300 Area evacuati on as required. 
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Implemented By 

Facil ity 

PGG 

Patro l OQerations Center 
(Quick Reaction Checklist)/ 

EOC Shi ft Office 

Facil ity 

PGG 

Patrol OQerations Center 
(Qui ck Reaction Checklist)/ 

EOC Shift Office 

Hanford EOC 

'Automatic sheltering for entire areas will not be implemented during a seismic event. If a seismic event 
occurs, faci lity management will implement protective actions appropriate for their facility conditions. After a 
seismic event, site protective actions based upon incident assessment will be identified, planned, and 
communicated from Incident/Area Command and/or the Hanford EOC. 

300 Area Offsite Protective Actions and Recommendations 

Classification Action Implemented By 

Alert None NIA 

Implement evacuation of Columbia River from White Counties 
Site Area Emergency Bluffs Ferry Landing to Leslie Groves Park. (RLEP 3.3) 

Implement evacuation of Columbia River from White Counties 

General Emergency 
Bluffs Ferry Landi ng to Leslie Groves Park. (RLEP 3.3) 

Evacuate 2.2-mile radius. Benton/Frankli n Counties 

12.2 325RPL Emergency Action Levels 

The EAL Tables are published in RLEP LO-Appendix l-:.PNNL.325, and can be obtained 
from the 325RPL BM. 
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Attachment 2 - Emergency Equipment and Evacuation Routes - 2nd and 3rd Floors 

Attachment 3 - Emergency Equipment and Evacuation Routes - Mezzanine and Basement 

Attachment 4 - Zone Warden Areas - 1st Floor 

Attachment 5 - Zone Warden Areas - 2nd and 3rd Floors 

Attachment 6 - Zone Warden Areas - Mezzanine and Basement 

Attachment 7 - 325RPL Staging Area Map 

Attachment 8 - 325RPL Alternate Staging Area Map 

Attachment 9 - Location of 325RPL in the 300 Area 
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Attachment 1 - Emergency Equipment and Evacuation Routes 
- 1st Floor 27 
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Attachment 2 - Emergency Equipment and Evacuation Routes 
2nd and 3rd Floors28 
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Attachment 3 - Emergency Equipment and Evacuation Routes 
Mezzanine and Basement29 
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Attachment 7 - 325RPL Staging Area Map30 
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F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

14.0 References and Source Requirements 

14.1 References (as revised) 

ADM-001 , Document Production and Distribution 

ADM-EPIP-2.0, Management Support Group Procedure 

ADM-EPIP-3.0, Recovery Plan 

ADM-EPIP-7.0, PNNL Active Shooter Response Procedure 

HDI Exhibit, PNNL Workplace Substance Abuse Requirements and Protocol 

HDI Exhibit, Respond to Spill or Adverse Chemical Condition 

HDI Work Control, Basic Staff Practices 

HDI Workflow, Report an Event or Occurrence 

BEP-~325RPL 
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PNNL Guides for Post-Natural Phenomena Hazard Building Inspection 

PNNL-DSA-325, Radiochemical Processing Laboratory Documented Safety Analysis 

PNNL-MA-110, PNNL Emergency Management Plan 

RCP-8.1.02, Quick Sort Survey of Personnel 

RPL-PLN-701, RPL Business Continuity Plan 

SOP-325-003, 325 Building Heating, Ventilation and Air Conditioning 
Emergency Shutdown 

14.2 Source Requirements (as amended) 

10 CFR 835, "Occupational Radiation Protection," Code of Federal Regulations. 

DOE/RL-94-02, Hanford Emergency Management Plan, U.S. Department of Energy 
Richland Operations Office. 

DOE-0223, RL Emergency Implementing Procedures-...=.Applicable to PNNL-Managed 
Facilities on the Hanford Site, U.S . Department of Energy Richland Office~ 

RCRA Site-Wide Permit WA 7890008967, Hanford Facility Dangerous Waste Permit, 
Resource Conservation and Recovery Act of 1976. 

RLEP 1.0- Appendix l -:PNNL.325~ 

WAC-:173-:303-:340, "Preparedness and Prevention," Washington Administrative Code, 
Olympia, Washington. 
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-340. 

WAC-173-303-350, "Contingency Plan and Emergency Procedures," Washington 
Administrative Code, Olympia, Washington. 
http://apps.leg.wa.gov/W AC/default.aspx?cite= 173-303-350. 

WAC-173-303-360, "Emergencies," Washington Administrative Code, Olympia, 
Washington. http://apps.leg.wa.gov/W AC/default.aspx?cite= l 73-303-360. 
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F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

14.3 Emergency Preparedness Checklists (as revised) 

EP-BED-325RPL, Building Emergency Director Checklist 

EP-CHA, Chemical Hazard Assessors Checklist 

EP ECF, Event Closeout Form 

EP-FOS, Facility Operations Specialist (FOS) Checklist 

EP-HazCom, Hazards Communicator Checklist 

BEP-~325RPL 
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EP-ICPC, incident Command Post Communicator Checklist for Hazardous Facilities 

EP IM, incident Manager Checklist 

EP EmerEvacReport, PNNL Emergency Evacuation Report Form 

EP-RHA, Radiological Hazard Assessors Checklist 

EP-SAS-325RPL, 325RPL Staging Area Supervisor Checklist 
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Procedure Revision History 

Description 

Rei,,iseEi aAEi eEiiteEi feF aAA1:1al 1:1pEiate, iAel1:1EiiAg iAseFtioA ofRistoFy 13age. 

MaEie the fellowiAg Aame ehaAges aAEi EiistFie1:1teEi ehaAges to all l~olEiers of: eontrolleEi e013ies: 
I. e1,hieit l2. I SA page 5? ehaAge the M8G LeaEi I st anEi 2nEi alternates ts L Ma13les aAEi 

R 8haF13 Fes13eeti,,,ely. 

2. Change the 13rimary 1NaFEien fer Zone 4 to T HayAie, 372 3067 
,., 

Change the seeonEiary 1,1,'arEien fer :;,:one 4A ts T HayAie, 372 3067 cl. 

4. In Taele 14 .a OR page 59, ehange the 90 Day Storage Emergeney Centaet to RD Bell, 
\Vorl, J:lheAe 376 232 I, Cell PhoAe 521 4505 . 

ReplaeeEi L Page with T Eaton on pages 52 anEi 57. 

ReplaeeEi 8 Lo13er viith G Varljen as 8eeenEiary Zene WarEien fer Zene 4 anEi Primary Zm~e 
WarEien fer ZoAe 4A OR 13ages 56 anEi 57. 

lnseft Maria Olivare:;,: as l51 Alternate fer Assisting Cemm1:1nieater anEi the ICP ReeerEier in 
e1,hieit 12.1. Esma) 

Cll:ange William B1:1;'eFs' eell1:1lar tele13hone n1:1meer to his e1:1rrent n1:1meer. Esma) 

R:e13laeeEi K Carson ,,,,,ith D WiAter as Primary ZoAe WarEien aAEi re13laeeEi + eaten with K 
Carsen as 8eeenEiary Zene \VarEien fer Zene 7 en page §7. Esma) 

Ann1:1al B eP 1:1pEiate Enem n~j 

YpEiate e\'ae1:1atioA Ro1;1tes 2A<l--aRe--J"' P:loors ma13, eoFreetioA of rn01fl n1:11fleers . Esma) 

MaEie the fellowing ehange to seetion 9.2.1 Emergeney DeeoAtaminatioA Faeilities: RPL 
P:aeility PersonAel DeeontamiAation Reem is loeateEi iA Room 606 has ORiy limiteEi 
EieeeAtamiAatioA ea13aeility Ea small sinl,). RaEiiolegieal Contrnl Persennel are the only staff 
that may perfeFm PerseAnel DeeontamiAation. The EieeentamiAatien shower in this room is 
01:1t ofsep,,iee. lfan e,,ae1:1ation of the R:.°6 P:aeility oee1;1rs anEi re entFy is not 13ossiele to 
Eieeontaminate affeeteEi 13ersonnel, RaEiielogieal Centro! 81;113eH'ision 1flay 1:1se the 329 
B1:1ilEiing PersonAel DeeentamiAation Faeility. IA the e•,cent that affeeteEi 13ers0F1:Ael are 
inj1;1reEi, they sh01;1lEi ee transpeFteEi Eiireetl;' to KaEilee MeEiieal Center. If large gro1:113 
Eieeentamination faeilities are Feq1;1ireEi, req1;1est assistanee from the HFD Moeile 
DeeoAtamiAatieA Faeility. Elef) 

• Re13laee + Eaton with J Armstrong as !GP Ha:;,:arEis Comm1:1nieatoF . 

• Rem01,<e Stan Jenes as Be9 anEi !Cf! Cemm1:1nieater Alternates. Alse e1d1ieit 12 .2 . 1. 

• Remoi,,e + 8ehlotmaA as the PFimaFy 8A8 aAEi mo¥e the alternates 1:1p oHe ste13 . 

• P1:1t A K,,,;ieeinsl,i iA as Primary ICP reeorEier aAEi me•,<e Bee aAEi Maria ts alternates . 

• Rem01,'e A ~Jiehelsen anEi 8 Niekersen as ICP Chemieal Ha:;,:arEis Assesser alternates . 

• Ei,l~ieit 12.2.4 , Change "RPL Faeility Prajeet ManageF" to "~J1:1elear WerlE +earn LeaEier" 
aAEi aEiEi EAvironmental Cem13lianee Re13resentative as J HellanEi in the \Vaste 
MaHagemeAt eleel,. 

• Re13laee W LaFsoA as +80 PQC ETaele 14 .a) anEi re13laee with R Del Mar. Elef) 

Fi1, name spelliHg of A K•n'ieeiAsl,i as !GP ReeorEier Elef) 

MaEie the fellowing name ehaAges to the RPL BEP anEi elPs: 
ChaAge assistiAg Comm1:1nieator to M Glivare:;,:, remo 1,'e alternates 
Change !Cf! Chemieal Ha:;,:arEis Assessor to K 8heffie1Ei. 

Change ICP Comm1:1Aieator to H Blael, Kania. 

ChaAge M8G ReeerEier EI st Alternate) to M BraEishaw. 
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60Re WaFEieR ehaflges: 60Re 4A 13FimaFy to M Fo1:rntaiR; 60Re 6 SeeoREiaFy J MeG1:1ffey 60Re 
+ PFimaFy G L1:1metta, SeeoReaFy G LiReeRmeieF 60Re 9 SeeoReaFy; p BFeet: Mo1,'e the 
Jl.foFth QoeltlGyliReeF Storage AFea fFem 60Re 2 to 69Re +. 
SAS; MO\'e B Seh1:1maeheF te 2Re Alternate aRe 131:1t Q Geffey as the I st Alternate. 
Glo13al 1:113eate fFom PJI.H>JL SPG OF PJI.JJI.JL SiRgle PGG te PJI.H>JL G13erati0Rs GeRteF. 
GhaRge R:.0 L Faei lities PFajeet MaRageF te JI.J1:1eleaF 1N+L. 

GhaRge R:.0 L B1:1ileiRg VeRtilatieR & Pev,'eF G13erati0Rs S1:113eFviseF te Utility G13erati0Rs WoFlc 
+eam LeaeeF. 

Remo\'ee 43, 45 , 63, 5 I+, aRe 60 I fFom the list ef90 ea;' waste aee1:1m1:1latioR sites fF01fl 
SeetieR 3 .6, Paragra13h 2 OR the 13ettem ef 13age 16. GhaRgee l st Alternate MSG ReeoFeer to 
b F1:1heF. E!ef) 

Re13laee HEHF ,,,,ith Rew HaRfeFe meeieal eeRtraeteF AMH. U13eate IGP HazaFes AssesseF 
I + Ha;'Rie, 2 K Sheffiele Elef) 

2Q05 ARA:1::tal U13eate. GhaAges iRel1:1Ele: 

• StaAeaFeizee a1313earaAee efthe W9f6 AH GG GAH thrn1:1ghe1:1t the BeP . 

• SeetieA 2, aeeee AernR;'mS seetieR . 

• SeetioA 3. I. I, aeElee iAfeFmatioA OR 13FeseF\'atioA of e\'ieeHee to BEQ Fes130Rsil3ilities . 
Aeeee +DP Feq1:1iFemeAt to BeQ 13ositi0A: FeSl30RSil3ilities. 

• Removed AD Haller from concurrence and added HT Tilden . 

• Changed title to Materials and Waste Management Manager. 

• Changed hazards on coversheet to "See Section 5.0, Facility Hazards" 

• Ugdated Nuclear Criticali~ Actions in the table contained in Section 1.5 to read, 
"Leave the building immediately (walk with gumose} through the closest exit, do 
NOT stog for a survey and get at least 15 feet of segaration from the facili~. Maintain 
a minimum of 15 feet distance during relocation to the grimary staging area." 

• Deleted Power Ogerator Office from Section 2.1 for distribution ofBEP . 

• Ugdated infonnation on gersonnel and ghone numbers in the table in Section 3.1. 

• UQdated infonnation on 12ersonnel and 12hone numbers in the table in Section 3.2.+, 
aaaea +9P Feq1:1iFemeRt to the !GP 13esitioA FeS(30RSieil ities . 

• SeetieA 3.2.8, aeeee +QP Feq1:1iFemeRt te the MSG beae 13ositiOA FeSl30A:Sil3ilities . 

• SeetioA 3.2.5, GFeatee Rew eeseFi13tioR feF MSG LiaiseA El1:1ties. ReA1:1ml3eFee FemaiAiAg 
seetieAs iA eha13teF. 

• SeetioA 3 .2.8, aeeee the W9F6S eFitieality alaFms iA Z9Ae waFEieA iA:eieatioA of hazaFeS . 

• Deleted (gager or electronic} when sig!}ing into the accountabili~ log in Section 3.16 . 

• Revised terminology in Steg 6.5 .1.4, "Nuclear criticality safety violations are 
identified as a loss of documented controls ... " 

• Revised Steg 6.5 .2.1 to reflect walk with gumose and get at least 15 feet of segaration 
from the bui lding. 

• Revised Note after Steg 6.5.2.2 to reflect walk with gumose and get at least 15 feet of 
segaration from the building. Also, changed the reference to Attachments 7 and 8. 

-Added new Section 3.2.9, aeeee +QP Feq1:1iFemeAt te tl~e FGS 13ositioR Fes130Hsieilities. 

• SeetioA 3.3, IAei\<ie1:1al Staff Res130Asil3ilities, aeeee iAfefff!atioR FegaFeiRg eiseaFEliRg PPe 
OR: e1:1ileiAg e\<ae1:1atiOAS aRe PGM 1:1se ffif fiFe/eFitiealit;<. 

• SeetiOAS 5.5 GFitieality, aeeeEI eeitoFial eommeAt. 

• SeetioR 6.1.1, item 3, aeeee "If tAe R:PL Aas a loss of eleetFieal 13oweF aA:a StaAEll3y PoweF 
• - - • '. 11 . -'.I - L I - LI I . L n ,I :,;_~ DnA " I .I o .• rr_ A ·- - - -, ··- - .. - . . - . - -· 
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de ss withst1t st1P,<eyiAg tflfst1gh the PGMs. it: 13eFS8Aflel aFe ,.,,,eariAg PerssAal Prnteeti¥e 
eEjHi13meAt (PPe) elsHiiAg, aFe st1s13eeted sf eeiAg esAtamiAated, SF ha\'e eitited a 
Radislsgieal Bt1ffeF Asea, isslate them frsm stheF et1ilding seet113aAts aAd FeEjt1est they ee 
st1P,<eyed ey Radislsgieal GsAtrnl PeFSSAAel. 

Refer ts SeetisA 6.1.1 I fSF Redt1eed8.7, Ventilation flews . which was 12reviously 12art 
of Section 8.6, Comeressed Air. 

SeetisA 6.1.10, GFitieality, Fems•,,ed the Deleted last 12art of sentence frsFA Item 3, Bt1llet 
-h 

SeetisA 6.1.10 Rew item 3: PeFSSAflel eititiAg RBAs de ss witl~sl:lt SUF\'eyiAg thrnugh the 
PGMs. If 13ers0A:Ael are 1,1,eaFiAg PerssAal Prnteeti 1,'e eEjt1i13meAt EPPe) elsthiAg, aFe 
st1s13eeted sf eeiAg esAtamiAated, er ha\'e eltited a R:BA, isslate them frsm ether euildiAg 
seet113aAts aAd reEjuest they ee Sl:IP>'eyed ey Raaislsgieal Gsntrsl PeFSSAAel. 

SeetisA (d ~Jatt1ral PheAsmeAa, ts eaeh e\'eAt added the wsrds "If evaet1atiAg the faeility, 
ha~,e 3'.7:'.=i J4QG re13srt the e•,aet1atisA ts the Geet1FFeAee ~JstifieatisA GeAter (3'.76 29GG)." 

SeetisA 8, l:Jtility gisesAAeets: Added infsrmatisn SA the Ram13 Sum13 Pum13 !seal 
disesnAeet lseatisA. 

ei,hisit 12.1, l:l13dated BeRG memeers . Added Re•,¥ 13ssitisA of MSG biaissA 

SeetisA 12.2.1, l:l13dated BeQ Aame (Q Glarl,) and 13h0Ae Aumeers. Added B B1;1yers 
esAtaet iAfe as 2nd alternate BeQ. Added aAd * ts Tgp 13ssiti0As v,ith the Aste ts 
essrdiAate ehaAgesfirst 12aragra12h "located in these 13ssiti0As with the Tgp 
AdmiAistrntsr. Room 94B" in Section 8.11, 325RPL Decontamination Shower/Sink. 

SeetisA 12.2.4 , Added MSG GsAtaet Aame aAd 13h0Ae AlimBeF ts the e1flergeAey esntaet 
tt5t-: 

e:1,hisit 12.4, gi;g Gheel,list 

• Ste13 I, added reEjt1ests for HFD and HaAfeFd Patrnl fer eeFtain events. RbeP I. I, Gheeklist 
3. I esnsisteney. 

• Step 2, added additioAal eEjuipment to Rote regarding euilding evaeuatisn due ts esmb 
tRFeats. R:beP 1.1 , Gheel,list 3. I esnsistene;'. 

• Step 2, added new e1;1llet regarding aetisns fer evarnatisn while uAdeF a take esveF. RLeP 
I.I, Gheel,list 3. I esAsisteney. 

• Step 6, added infe FegaFdiAg trnns13srtatisn e"'ents and e•,,ent elassifieatisn. Alss added bs1, 
with RGRA eriteria. R:beP I.I, Gheel,:list 3. I esnsisteney. 

• 8te13 8, lflinor wording ehaAge. RLeP l.1, Gheel.:list 3.1 eoHsistene:'.l'' · 

• Ste13 12 (Ae'"•'J Fegarding 13FeseF\'ation olce\'idenee at e\'ent seene. R:beP I.I, Gheeklist3.I 
and MA 110, e11:hieit A.16 esnsisteney. 

• Ren1;1meered all ste13s after 12 . 
e1,hibit 12.:'.=i, !GP GsmmuAieatsr Gheel,list 

• Inserted new ste13 :'.=i, related ts aetisns reEjuired if event dses NGT rnaeh eAb eriteFia . 
P~~ib MA 11 G, e1,hieit A. I '.7 esnsisteney. 

• Ren1;1meered remaining steps . 

• Ste13 I :'.=i, editsrial ehange esy ts es13;'. 

e1,hieit 12.6, !GP Ha~ard Assesssr Gheel,:list 

• Ste13 3, miner editsrial ehange, R:beP 1.1, Gheeklist 3 .9 esnsisteAey. 

• Ste13 8, miAsr editsrial ehange, R:beP I.I, Gheel,list 3 .9 esnsisteney. 

• Part 2, Ste13 8, added net regaFding deeisisn ts tFans13srt inj1;1Fed aAd esAtaminated 
13erssnnel. R:beP 1.1, Gheel,list 3 .9 esAsisteney. 

e1,hibit 1;u, StagiAg Area Su13eF\'issr Gheel,list 
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Description 

• Step?, Revised WarniRg regardiRg ttSe ofadditioRal eleetroRie equipmeRt iR bomb threats . 
R:bEP l.l , Gl=ieelclist 3 .11 eoRsisteRey 

• Added Rew step + to query staff regardiRg medieatioRs or medieal eeRditieRs of ,,,;l=iieh tl=ie 
BEG Reeds to be made aware. ReRumbered remaiRiRg steps. Gl=iaRge requested by SAS. 

• Added Rew step to remiRd SAS to have RHA eeRfirm l=iabitability of stagiRg area aRd IGP . 
E1,l=iibit i?.10, MSG Gheel,Jist 

• Added a step to l=ia•;e tl=ie MSG biaisoR get sate route eftra¥el aRd be dispatel=ied to !GP . 

• Added Rew step fer RetifyiRg BMl.fi:l=ieir emergeRe;• Rumber is E614) 424 4444) 

• Added Rew step related to preservatieR of e¥ideRee . 
e 1,l=iibit 12.11 , Faeilit;• GperatieR Speeialist Gheel,list 

• Step 2, added statemeRt to remiRd FGS to eommuRieate leeatieR of e•,•eRt seeRe operatioRs 
to tl=ie BeG. R:beP l.l , Gl=ieelcl ist 3 .l 3 eoRsisteRe;•. 

E1E:l=iibit 12. l 3, !GP Hm1:ard Gom1=RuRieator el=ieelElist 

• Step? aRd 3, added sl=iadiRg to te1et bo1,es. R:beP I.I, Gl=ieeklist 3.10 eeRsisteRey . 

• Added Rew step 5 to provide PN~Jb e1epesure evaluator Rumber for tl=ie l=im>:ard 
eemmuRieator if Reeded. 

E1ehibits 13 .5, 6, + added Rew emergeRey equipmeRt maps from tl=ie MIT . 

.!...._E1,hibit 14 .a, 300 Area Prnteeti•,•e AetieRs, re\•ised table per R:bEP I.I , AppeRdi1, G, added 
300 Area offsite Prnteeti\•e AetioRS & R:eeommeRdatioRs. ERmm,llef)Changed the 11ublic 
address system ghone number from" #1234 on BM ghone" to "375-3700 on the VOiP 
ghone". 

• Added footnote Section 1.0, Paragragh 4 which had inadvertently drogged off since 
Revision 15. 

• Ugdated Footnote 18 to reference its new location in Section 3.21 which had 
inadvertently been overlooked since Revision 15. 

Fi1,ed page RumberiRg to start at page 2 OR seeeRd page. l:lpdated Bill Buyers pl=ieRe Rumber 
to 3+6 5612; ehaRged Jeff ReReleeR as FQS aRd 60Re WardeR to Ed Arel. lef 

1:JpEiateEi BeRG eoRtaet Rames & Rttmeers OR pages 54 55, eAaRgeEi tAe MSG 8ttpport LeaEi to 
Mil,e MoraR OR page 62. Elef:) 

l:lpdated !GP Ha;;,;ards Gemmuflieater Pri1=Rary,IJ HoFAe afld AlteFAate,16 :t>lelsoR. Ypdated 
!GP Ha;;,;ard Assessor,IR:adiologieal Primar;•,IB Free afld AlterRate,IJ HeFAe. l:lpdated ;?;oRe 
WardeRs: 60Re 4A AlteFAate 9 K:elly; 60Re + AlteFAate M biRdberg; aRd 60Re 9 PriR~ary 
6 HegaR. Page 49, seetieR 9.2.2, added ~fote: GRly Rad Worker 2 traiRed staff is allowed to 
voluRteer fer reeei,•iRg emergeRey radiologieal e1,posures. lef 

Page 60, replaeed T l4ayRie as 60Re WardeR fer 60Re 4A afld !Rdtistrial 
l=l;•gieRe,IGeettpatieRal Satet;• with 9 Kell;• OR page 62, aRd added 9eR's eell phoRe. lef 

l:l13dated Rad Ha;;,;ards Assessors to 6 :t>lelseR Eprimary) aRd R Sitsler EseeoRdary) aRd Ha;;,;ards 
Gemm1:1Rieaters Jaek Herne Eprimary), l=I Blade KaRia EI st AlteFAate) aRd F BroRSOR E200 

Alternate). lef 

Ypdated SeetioR 14 . I, 300 Area Proteetive AetioRs per Tb BetteRdorf "tl=ie R:beP has 
ehaRged". Added Table efGoRteRts. Fi1,ed s13elliRg error fer 9 Geffey, SAS SeeoRdar;•. lef 

Page 36 Ypdated SeetioR 6.1 .8 #2a,13er Tb BetteRderf: 

• Move persoflflel ffom affeeted area to a sate loeatioR . 

• lftl=ie healtl=i aRd safety of the buildiRg oeeupaflts is sueh tl=iat a buildiRg e\•aeuatioR is 
Reeessary, pull tl~e fife alarm. 

• Notify tl=ie PNNb GperatioRs GeRter at 3+5 2400 . 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

Description 

tsietify the 8afety and Health R:eflFesentati¥e . 

BEP-~325RPL 
Page 73 of6I 

Page 64, 8eetien 12.2.4, +aale 14 .a 13eF 9E GlaFIE: 

• t>Je,,,,, 90 day 8ternge AFea 8FG: G ¥aF8en; 

• t>Jew 90 Gay 8ternge tsfon 8FG M \ l1:ieelielE. Elef) 

Reformatted ref F&G g1:iidelines. 

• Added G Galdwell as 8afety & Health 8flflFO\'al sigttat1:iFe . 

• GlaFified the aeFOnyms thre1:ighe1:it the dewment 

Updated 8PG te P±'J:Nb G13erntiens GenteF thF01:ighe1:it tl'!e BeP.the following: 

- section 1.6,Q added a 01:iilding s13eeifie alaFm foF Het eel! gµ at R: +l'lerA:Aill and R: 
8eheele's FeEJuest te stanElaFElii':e HbRF Fes13ense pFeeedttFes. 

• R:eplaeeEI ggg Rb tl'!Fet1ghe1:it the dee1:iment with ggg_ 

• 8eetien 3 .2.8, GlaFified that Fespenses ap13ly te ZW altemates alse . 

• 8eetien 3J, GlaFified wheFe indi~,id1:ials eaA find the eleetFOnie eepy efthe RPb BeP . 

• 8eetien 6.1.~. I, added a aullet FegaFding need te netify tlie en•riFOAfflental 81:lflpeFt Gentaet 
te 13eFfeFm appF013Fiate netifieatiens te the 9epaftment ef eeelegy feF a n'lajeF taA:IE s13ill. 

• 8eetien 6.1.9, elaFifieatien that vaFiel:ls alarms l'l'lay eeel:lF on R:adiologieal MateFial 
Release. 

• 8eetien 6.3 , editoFial ehange . 

• 8eetien 6.4 .2 "Hostage 8it1:iatioA:!AFmed lntrnderAliolenee in the 1h'oFIE13laee" added 
infeFmation eased en dFills fFOm violenee in the woFl,plaee. 

• 8eetien +.~, ee!"feeted leeatien of the aiF eon'l13FesseF iselatien ,,,alve . 

• 8eetien +.9, eeFFeeted leeatien of the loeal Eliseenneet svi' iteh foF RPb rnmp s1:im13 p1:im13 . 

• 8eetien 8.2 . Added elaFifieatien foF the Heed te notify the 9e13artment ef Eeelegy within 
30 days afteF att ineident in•,<el•ring a Felease fFOm a tan!, system to the en\'iFonment tl'lat 
does not res1:ilt in an aetivation of the eontingeney 13lan. 

• Attaehment 13 . I, 1:i13date BERO listing te new membersa 

• Attaehment 13 .1, will use checklist and checklists are updated BEQ EFrnneis B1:iek), I st 
Alt BEQ EB ill B1:iyeFs), 2nEI Altemate N/A. to changes received from the Hanford Site 
Emergency PreQaredness Program. 

• Attael=iment 13 . I, 1:i13dated IGP Gomm1:inieatoF adding Kc 8mitl=i as PFimaf)' R:es13endeF; R: 
8elmmaeFteF as I st Alternate ana i;;: B1c1elE as 2na Alternate. 

• Attaehment 13 .~, 1:ipdated names foF Z\\1 assignments . 

• Attael=iment 13.6, tsiew 8A8 Qeaornl=i Geffey, I st Altemate Kc 8mitl=i, 2nd Alternate tsUA. 

• Attael=iment 13.+, added the seeondal)' phone line 1mm0eF feF the PNNL G13erntiens 
Gettter. 

• e1,hi0it 13 .13 Handling ef R:adiologieally Gontaminated,1Qeeeased lNoFl,eF Gl=ieel,list, 
added a ste13 te verify tl=ie a1313FOpriate QGE Faeility R:epFesentative l=ias seen notified. 
~ 

• Added Zene Warden Area ma13s and 1:i13Elated other b1:iilding Ml+ 1'!'!a13s . 

• 8e8: RPL 2006 021Q. FG B1:iek. E(ef)Section 3.2 tables either added new Qersonnel or -
switched order of Qrimary and alternates. 

• Section 3.22 was changed so that PNNL staff member Qerforming work in or having 
unescorted access aQQroval into the 325RPL reviews the EIP annually. 

• Added new section 6.4.5, Stack Monitor Alarm with actions to be taken . 

• Added new section 6.5.2.5, for Criticality Actions to SUQQOrt recovery Qian actions . 

Use on ly the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

BEP~325RPL 
Page 74 of61 

Description 

• Y13eate FG Bttsl, sell 13hone: 52 8 0141 ans W+ BttyeFs sell 13hone 521 021+ . 

• Page 65; 9eletee F BFonson as IGP Hai'iaFes GommttnieatoF . Re13laeee J HoFne/lGP 
l=lai'iaFes AssessoF (Raeiologieal)/PFimai=;• with B FFee. J Home is nov,, 1st Altemate ans I=! 
Blael, Kania is 2ne Altemate. 

• Page 65: !GP Hai'iares Gommttnieator: b Nelson/PFimary ans R 8itsleF/lst Alternate. 

• Re13laeee M8G GheelElist with sttrrent eheslElist from the eP Gffise, 13eF +b Betteneorf . 

8eB 
Ge: R:.0 b 2004 1949. Y8Qe FG Bttslc. 

• Y13eate 1st Altemate BE9 to S Sanan; 9eletee home 13hone nttmber fer b Ashbeel,; 
Y13eatea MSG Gontast: R:9 Shar13 (lef); Ge: R:.0 b 2004 1949. YSQE/FG Bttel,. 

• fii,ee s13ell irtg ans grammar eFrnrs, web link errors, Attashment nmnbers, ans fent siws 
throttghottt eoettment. 

• Attashrnent I 3. I 1'-Jew Assisting Gommttnieator # I b AshbeslE. New !GP l=la:lares 
Gornmttnieators: I J l=lome, 2 B fFee, ans 3 R 8itsleF. New IGP l=lai'iaFes Assessors 
I B fFee,2 J Home, ans 3 H Blael, K:ania. 

• Attaeh:ment 13 .+ 1'-Jew MSG Gontaet R Shaf13. 

• GE: RPb 2004 1949 . FG Bt1slc/U8QE 10/24/06 

Y13eates to the BERG staff, 1Naste Management, ans GoH1mt1nieators aFe as fellows: 
Pri1T1ary: Assisting Gommttnieator: bori Arel (W:3'.76 361 1, l=l:'.734 15+4); 2ne Altemate IGP 
l=lai'iares GornrnttnieatoF + Milham (WoFIE: 3'.76 0+00); I st AlteFnate !GP ReeoFeer b ,<\rel (W: 
3+6 3611 , H:+34 15+4); ;?;one 4A PFimary R 9el Mar (3'.76 2822); ;?;one 5 PFirnaf'.)' b Jalogan 
(3+;! 142+); ;?;one 8 Sesoneai=;• J began (3'.76 13 82); ;?;one 9: PrimaFy J began (3'.76 1382) 
I st Altemate 8A8 J AneFie (3 '.76 0502); 2ne Altemate 8A8 + 8el~lotrnan (3'.76 3:;106) 

Unser Waste Management: Remove G VaFljen, Ase R 9el MaF (W:3'.76 2822 , G: 530 8308) 
Ge: RPb 2004 1949. FG Bt1elc/Y8QE 

Annttal BeP Y13eate: 

• Page 5, eeitorial eorreetion, Paragra13h 2, "•n•hose" 

• Page 9, deleted last sentenee in Paragraph 1.7. lneorreet statement. 
- T L . - L - ·• n c n --' ~' .:+: - - -- . ,. ·~ - ··- + ..... 01'.rl\.TT l\,f A 1 If\ ,,. A 11 f1 

••'-'-o· ~ - ---- - -- - - ·-- ... , - .L&"' - ·- ............ - -~, .. w ~ .. V o V 

has been Fe•t'isee ans all the referenees are now ottt of sate. Remo•,.ing sestion referenees 
will allow ehanges to be maee to PN:i--Jb MA 110 withottt reqttiring BEP revision. (13ages 
12, 21 , 46 

• Page 14 , asses a res13onsibiliey to the Be9 Seetion 3.1 fer 13lanning eenetteting arts 
eoet1me11ting emergeney eFills 13er MA 110 Feqttirements. 

• Page 41 , t113eatee the ste13 2 of the Bomb +hFeat aetions 13eF Rbe P I. I 

• Page 48, 8eetio11 9.1 firnt bttllet, Fevisee w0Fei11g Felatee to loeatio11 of Glass 9 fire 
e1,ti11gt1ishers if Feaeti\•e metals aFe 13resent. 

• Page 63 , Y13eatee erawi11g to show btti leing removals a11e be eo11sistent with +89 ma13s . 

• Page 65 , new Altemate Assisti11g Gommt111ieatoF a11e PrimaF)' IGP Reeoreer + Mars . 
2ne Altemate !GP Hai'iares GommttnisatoF W BttelrneF. I st Altemate 8A8 J Jae ans 2A<l 
Altemate K: Pool. 

• Page +2, re13laeee + Mars,1+8Q eontaet with J-K: barse11 . 

• Page +3, :i--JtteleaF Wede Team beaeeF eell 13hone eoFFeetion 521 60+2 ans eeletee the 
pager. 

• +hrnttghottt all the eheelElists, Fe•risee Rb to lafanfere as a1313ro13Fiate. RbEP's refeF to 
eYerything as Hanfere YS. Rb now. (e.g. , Rb Notifieation foFm is now the HanfeFe 
emeFgeney 1'-Jotifieation fer1T1.) 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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F&O Building Emergency Procedure 
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Page 75 of61 

Description 

Page ':/-9 , Be9 Cheel,:list Ste13 19, fe¥isee WOfSiAg fuf 13efSOF.-Hel ,~ealth ae•,,oeate 
Aoti!1eatioA 13eF RLef! 1.1 , aAe 60FFeetee attaehmeAt Al:lmeeF to 13.13. 

Page ':/-9 , Ste13 20, aeeee IC OF the LiaiSOA OffieeF, RLeP I. I eoAsisteAey aAe eoFFeet 
attaeh1fleAt Al:lmeeF I 3. I 3. 

Page ':/-9 , Ste13 n, eoFFeetee attaehmeAt Al:llfleeF to 13 .18, reloeatee the AOte Fegafeing 
e~'eAt eloseol:lt to Ste13 23. 

Page 81 , ICP CommHAieatOF Cheeklist, ste13 3, Fevisee HazaFe Assessofs to Ha,mre 
Comml:lAieatoF, RLE;;P 1.1 eoAsisteAey. 

Page 81 , ICP Comml:lAieatoF CheelElist, FefuFmattee S1:Jeste13 to A . 

Page 84 , AttaehmeAt 13. IO Removes ICF! from Hazafe AssessoFs eheeklist title. RL E;;P 
I. I eoAsisteAey. 

Page 88, SAS CheelEli st, eeitoFial ehaAge to note in Ste13 2 . 

Page 88, Ste13 4 aeeee note regareing injl:lFee 13ersonnel. RPL 9rill Seel:lFity O':/- 02 
eorreeti~,e aetion. 

Page 91, AttaeAmeAt 13.13 , ed itorial ehaAge, RbeP eonsisteAey . 

Page 96, 9eletee e1:J13 lieate steps from the MSG eheel,list. 

Page 98, FGS eheelElist, minoF eeitoFial ehaHge Step I aAe 2, RLE;;P eonsisteAey. Aeees 
note regafSiAg injl:lFee 13eFSOAAel. RPL 9rill Seel:lrity O':/- 02 eoFreeti\'e aetion. 

Page 100, ICP Hazafe Comm1:Jnieator Cheeklist. Aeeee several 01:lllets fuF RLE;;P 
eoAsisteney. 8-lMM/lef;) 

CA+ E;;X: RPL 2004 1949. FG 81:JelElblSQK 

• Seetion 1.3, Fe13laees RSE;;G owneFshi13 of the RPL •;,cith the DirnetoF ofNHelear 013erations 
as senioF line manager. 

• bl13satee Alternate lCP Comml:lAieator, PFimaFy Res130AseFi1Chemieal Assessor, I st 
Alternate SAS, ans 2ns Alternate SAS, ans ehanges Zones 4 ans 4A Zone Warsens 13er L 
P,rel. Elef;l 

• Ce: RPL 2004 1949 . FG 81:JelElblSQE;; 

• Page 65, ehange title of MSG Leas to MSG Liaison 13eF RPL Blsg ManageFs offiee. Oet) 

• Ce: Rf!L 2004 1949, FG BHelEIYSQK 

• Re13laees F 81:JelE with DG Wansler as BE.;9 13eF BM 91:Jrst. 

• ~Jew ICP CommHnieator I st Alt: John Logan; ICP ComFr,l:lnieatoF 2ns Alternate NGNe. 

• ~Jew FGS 1st Alt: 9 \\/ansleF ans no FOS 2ns Alt. 

• Ce: RPL 2004 1949 9G1N/tlSQe 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

Description 

BEP-~3?5RPL 
Page76 of61 

MajoF Fe•,,ision eonsisting of:: 

• New signah1Fe 13age/a1313FO~'eFs 13eF bG Gasalla . 

• Seetion 1.3 , FeYised GwneF!G13eratoF to the new NGD 0Fgani2;ation manageF. 

• Seetion 1.6, Qeleted the woFEi "High" from Qloveeo* QiffeFential PFess1:1Fe AlaFFA (Signal~ 
138* 

• Seetion 2.3, added FefeFenees to AQM 00 I, f)eeumel'I( ,fl.y.edtteliel'I & f)i&t-rilm!i019 feF 
malEing minoF and majoF Fe•risions to this 13FOeed1:1Fe. 

• Seetion 6.1.11 , added 3Fd e1:1llet "Zone WaFEiens fOF Zone 2 and Zone 8, aetiYate flashing 
Fed waming lights . 

• Seetion 6.4 .4, added 3rd e1:1llet "Zone Wardens for Zone 2 and Zone 8 aetivate flashing 
Fed ,,,,,aming lights." 

• Attaehment 13 .11 , Deleted #5: :veFify that the Zone 2 and ;?,one 8 ;?,one WaFdens t-1:trned 
on the flashing Fed aeeess waming lights identified in the ;?,one lNaFEien GheelElisf'; 
Fen1:1meeFed Femaining items in the eheelElist. 

• Attaehment 13.12, # 1, added "In the e•,,ent ofRed1:1eed l,1@R~ila~i@R or +alEe GoveF .. . " 

• New BeRG staff assignments: I st Altemate Assisting Gon1m1:1nieatoF: B 8eh1:1maeheF; I st 
Altemate FGS; J Logan. 

• New Zone l>.£arden assignments: Zone 8 Seeondary and Zone 9 PrimaFy: B 8eh1:1maeher. 

~ 
• Ge: RPL 2004 194Q. DQW 

• Ann1:1al review . 

• Re13laeed the following eheelElists ffom P:t>lL MA 110: Attaehment 13 . I 0, l=la;;a;aFEis 
Assessors; Attaehment 13.15, Faeilit;' G13erations Speeialist; Attaehment 13.17, IGP 
l=la;;,;ards GoFAFAunieator; and Attaehment 13 .14 , MSQ GheelElist. Qeleted Attaehment 
13 .16, l=lanfeFEi emeFgeney 1-Jotifieation FoR11 

• Updated 13hone numeers foF memeers ofBeRG; Attaehments 13.1 , 13.5, and 13.7. (let) 

• R,QL 2008 1208. DQ\V 

• Y13Eiatea signahffe 13age with new BeQ, 1-JGG, ana J.SR signat1c1Fes 

• Mt1lti13le u13Eiates to the R,Qb BERG staff list 

• ,'\aded P:t>J:Nb G:t>JS to Seetion 1.5 

• Updated fire signal in Seetion 1.5 from gong/eleetFie ehime to slow whoo13 followed ey 
,,,oiee message. (QQ\1,1/let) 

• Ge: R:.QL 2004 194Q. DQW 9,116,108 

• Re13laeed erash alaFFA system 'n'ith the +:i-18 and the G1'-J8 as a1313ro13Fiate 

• Deleted erash alarm 13hone loeation on Attaehment 12.5 

• Updated ma13s from Ml+ 

• Ghanged loeation !GP from B1:1ilding 3760 to Building 350; added new foi, numeer foF 
Building 350 !GP 

• 8e8: RPb 2008 2318 QQW/USQe 

• Seetion 1.0, updated WAG fWAG 173 303 350 (3~(EiH 13eF H+ +ilden. 

• Updated loeation of IGP i11 350 euilding to Room 131 (ealE~ 

• Mo¥ed Seetion 6.10, Faeilit;' +alEe Go•,'eF to Seetion 7.0 fer eonsisteney thfo:1gho1:1t all 
BePs and renumeeFed all suesequent seetions and attaehments as a13pFOpFiate. 

• Updated BeQ el1eelElist, #7: 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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F&O Building Emergency Procedure 
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Description 

BEP-~325RPL 
Page77 of61 

Brief hawrd assessors aRd FOS OR event and if practical dep loy them to the eveRt sceRe as 
SOOR as possisle. 

blpdated BeQ GheclElist # I§ , added new }JO+e: 

If the locatioR of the IGP has or ,..,,ill se c1'1ai~ged call 3+§ 2400 aRd assure the POG will se 
n~ade aware of its Re','" locatioR. Elelt+LBj 

Ge: R:PL 2008 08+Q. blSQe,IQGW Im o9. 

• AttachmeRt I 4.+, Added EOG phoRe RUmsers for 3§0 s1:1ildiRg: 3+2 on+, 3+2 080 I aRd 
fa1, 3+2 0+23. Elef) 

CK R:Pb 2008 08+Q. QGlN/1::JSQE 1,11 §/09 

• QSA blpdate aRd BeRO staffcl~anges: 

• Appro\•al chaRges: Rew lNaste Operations sigRat1:1re: K: McQowell 

• }Jew SectioR I .+ , Qe\•iatioRs froHl +echflical Safety R:eEj1:1iremeRts 

• SectioR 3.€i: Qeleted 90 day storage areas in R:001fls 4 4, €i I, 603, aRd the east Storage 
Yard aRd added the Shielded ARalytical Lasoratory Hot Geils as a Rew 90 day storage 
area,-

• SectioR €i.4 mo\•ed l'-JO+E from top ofSection €i.4 to eRd of s1:1ssectioR €i.4 . I .2: If- leeel 
eudihle elerm eett1etes es e rest1l1 9fe t+'€ll'ISiel'1t ee19ditier1 esseeieled witch 6' k,•1ewr1 wm·k 
eemi-ilien, 1he19 ii is eeeeptehle (es epplieehle} te eUempt te mem1eUy• reset the elenn 01· 

wait l () seee,,ui-:'i /e1· the el-twm t-e ettlemeheeU-y• 1·eset he-fm'e t-e,~i1~ eme1·ge19ey• eehe,,1s. If 
the elenn tests te,,~1· fhen l() seee,,uis e,,· the direet eeuse efthe elerm is 1mlaw11m, :he,•9 
immedie:ely pel':fen'l'I eme,•·ge11ey· eetier1s. 

• SectioR 9.2. 1: Added 32€i B1:1ildiRg to the list of emergeRC)' decoRtamiRatioR facilities . 

• SectioR 12.2: +he EA Ls are ceRsidered 01::10 iRformatieR ha•,e ha¥e seeR reme\•ed from 
tl~e seP,<er, therefore, the EA Ls statement has seeR re\•isea reme•,.ing tl~e weslinlc and 
airectiRg staff to estaiR copies efthe EALs for R:PL from tl~e R:PL BM. 

• AttachmeRts i;u aREl 13 .+ 1:1pdatea suildiRg maps iaeRtifyiRg Rew locatiORS of the 90 
day storage areas. 

• AttachmeRt 14.0 per EPO: Qeleted MSG Ghecl,list Eeld Attacl~meRt 14 . 14 • Ethis 
checl.list is Row a staRdaleRe procedure; see AQM EPIP +.2j. ReRumsered remaiRing 
AttachmeRts iR Attacl~ment 14 14.14 is new FOS GheclElisted Quties; 14 .1§ is IGP 
Haz:ards GemmuRicater Ghecklisted Quties, and AttachmeRt 14. I €i is EmergeRC)' Gleseeut 
GheclElisted Quties. 

• ,6<ttachmeRt 14 .1: Ne•n• BEQ2 HF K:erschRer. }Jew IGP GemmuRicaters + QeGuia, aRd 
+ Gampsell, 3 I HeRdersoR. New AssistiRg Gemmunicater K: Rightmire. }Jew Ghemical 
Assessors K: Sheffield and A NichelseR. IGP Haz:ards Gemmunicater cell phone update 

• Attac~eRt 14.4 : }Jew BEQ2 HF K:ersch:Rer 

• Attacl~ment 14 .§: R:earraRged the attac~ent to list the z:oRe areas OR top oft1'1e z:eRe 
wardeR assigRme1Hs. }Jew Zone \Vardens: Zone 2 Secondary J Larsen; Zone 3 Seconaary 
+ Smith; Zone§ Primary 6 Oukrop; Zone 8 Primary Jamin +re•,•ine; Zone 9 Secondary 
K: Lemsarae. 

• Attacl~ment 14.+: New Safety & Health R:epresentafr,e K: Sheffiela. New Waste 
Manage1flent +SQ contact K: McQewell. 

• blpdated StagiRg Area Map . 

• Attachment 14.1 €i: Per EPO, reerganiz:ea tas le for setter flew of information. 
E}JMM/GAK:/lef) 

Rep laces th:ree Emergency c1'1ec1Elists per the EPO: Attachment 14 .4 Facility Operations 
Specialist EFOSj CheclEl ist, Attachment 14.8 BEQ Haz:araeus Material l<acilities ER:.0 6j 
GheclElist, and Attacl~meRt 14 .1 €i , Erenamedj E,•ent Gleseeut l<erm. E1e8 l::ISQ: R,_QL 200 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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Description 

AHaeA:lllent 14.1, PeF the EPO and the Depai=tment efEeelegy, aEideEi "en1t'iF0Amental 
8uppeFt Centaet" (Fegulat0Fy netifieatiens enly) and the PJ'IJ:NL Operntiens CenteF phene 
numlm J'.75 24QQ. (lef); C:X: R.0 b WQ8 Q8'.7D 

YpEiated names and paints ef eentaet management pefsennel fef the BeRO. Deleted 
infefmatien Nate fegafEiing auEiiele gle•,•e eei, alaFFAs. (1,1); YpEiateEi HanfeFEi POC phene 
numeef fFem J n J8QQ te J'.7J Q91 l peF EP Offiee. (lef) 

YpdateEi the J5Q BuilEiing alteFnate ICP feem numeeF. ReplaeeEi FefeFenees feF 8BM8 with 
Hm. AEiEieEi steps te fight fifes in hat eells anEi gle\•eeei,es. Updates te efitiealit,• alaFFA tests 
aFe ne,,,,, semiannual, net EJuaFteFly. AEideEi alpha sentFy CAMs te petential alaFFAs. YpEiateEi 
emeFgeney Eieeentaminatien faeilit,• infeFmatien . CeHeeteEi the leeatien ef the eempFessed 
aiF iselatien. AdEieEi paging system infeFmatien. UpEiateEi names anEi paints ef eentaet feF 
BeR:O and stanEiaFEii,,;eEi emeFgene;' telephene numeeF list with the Fest efthe BEPs. Me¥ed 
the emeFgene;• eentaets te seetien J .Q anEi aEiEieEi EOG +eeh Reps J:!atelle, +heFAhill, anEi 
8teen. 8eetien 4. I, aEiEieEi M ;?;aeel as PFimaFy Chemieal AssesseF, 9 Fallc as I st AlteFAate anEi 
Aeey l'liehelsen as 2...i Altefnate. DeleteEi ,,;ene ,,,,,aFEien list, 1T101,•ing it te RBAC. l'lew 
8eetien 15.Q whieh lists all FefereneeEi Eieeuments anEi weelinks feF emeFgeney pFeparndness 
eheelclists. 
8eetien 4.1 deleteEi M8G ReeeFdeF, B elcstrnm pef ePO; Pef en,•irnnmental Management 
FeEJuest, 8eetien 11.4 has seen Fe•rised te list the items in the spill kits. 
8eetien 8. l.2 .2, Faeility +ake Ce\'eF event inside R:Pb, aEideEi: 8taffsheu1Ei FefFain fFem 
eating and EiFiflicing d1:1fing a talce ee\'eF e,•ent if physieally aele, until an apprnpFiate 
e;•al1:1atien ef the e,•ent ean ee maEie. (ealc/tle/lef) 

AEiEieEi the felleY,'ing l'fote in seetiens 6.1.1, 6. 1.2, 6.2, 6.2.2, 6.2.3, '.7.4, 6.5, 6.'.7, 6.8 and aEiEieEi 
it as a step in 6.9.2: If appfepfiate, elassify the e•,<ent using the R.llb eAbs; UpdateEi fifst fleer 
anEi easement emefgeney eEJ1:1ipment m8f)s; MeFged 8eetiens 3.Q, emeFgeney +elephene 
1'l1:1meers and 8eetien 4.0, BERO inte ene seetien/8eetien 3.0, BERO anEi aaj1:1sted seetien 
FefeFenee numeeFs thf01:1gh01:1t the Eieeument; ReplaeeEi K MeDewell ,.,,,ith KM MeDenalEi as 
Lew LeYel +8D eentaet; QeleteEi Reem 32 as +89 in seetien J .19. (tleleak/lef) 

YpEiateEi emeFgeney eEJ1:1ipment anEi evae1:1atien rnute maps; UpEiateEi phene n1:1meeFs d1:1e te 
¥GIP s;•stem installatien; GhangeEI leealien ef the Eleeen shewer te 3 410; YpElateEI leeatiens ef 
+8Ds anEi 90 Eiay stefage areas pef eb Grnhs; UpEiateEi name fef AMH te C8C HanfeFEi 
Oeeupalienal Health 8eF¥iees (C8G HOH8); UpEiateEi 8&H Rep fFem D Falk te M ;?;aeel. 
(ealc/lef) 

YpEiateEi 8eetien l .'.7 in aeeerEianee wiH1 re\•iseEi 'n'eFEiing in +8R AC 5.11; AEiEieEi elaFifieatien 
netes in 8eetiens 6.1.1.4 anEi I 0.2 that fife exting1:1ishefs with gleYe pierning tips afe fef HFQ 
use enl;•. (tae) 

UpEiateEi BeRO staff listing; AEiEieEi 3'.73 Q91 l te ee EiialeEi fFem eell phenes anEi aaEieEi l'Jete 
aeeut BeeEJuerel een•reFsien te disintegFatien pef min1:1te in 8eetien 6.4 . (CAK!lef) 

¥eFifieEi HD! title ehanges anEi F&O efgani,,;atienal titles aFe eeFFeet. 8eetien 5.5, upEiated 
Cfitieality Ha,,;aFds. 8eetien 6.5 was alse Fe\•iseEi. UpEiated the leeatien efthe RPL euilEiing 
within in tHe 3QQ Area and the PP/ leeatiens. (ealc/lef) 

F1:1FtheF Eiefinitien ehestaFt prneess eensistent with 90e O 42QJB, Faeilit,• 8afet,,. AEiEieEi 
fefefenees te PNNb institutienal plans/ prneeEi1:1fes feF e\•ent Feee\'efy. 

YpEiateEi pef HF KeFsehnef's FeEJ1:1est, ehanging 8eetien 11 .0 and staffFespense te YisiteFs. 
YpEiateEi H9I FefeFenees. YpEiateEi Pl'll'lb's Oee1:1patienal HealtH Prn;•iEieF (OH). R:e•riseEi 
Fefefenees fef A9M ef:!IP '.7.2 te AQM ePIP 2.Q. UpEiateEi mailing aEidFess: ,,;ip eede te 
99J54. Deleted J'.79Q as an alteFAate staging aFea. Changed 8eetien 6.9 fi:em Hestage 
8ituatien/,\FFneEi lntFudeF te "Aeti;•e 8heeteF in B1:1ilding." R:eviseEi 8eetien 11.Q. AddeEi 
mere infeFFAatien aeeut H&¥ emeFgeney shutEiewn 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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F&O Building Emergency Procedure 
BEP for the RPL (325RPL) 

Description 

BEP-~325RPL 
Page 79 of61 

Re13laeed emeFgeRey eEjt1i13meRt ma13s dtte ta emeFgeRey eEjt1i13meRt eAaRges. 

GhaRged BeD/BM ffem GA K:eeilEeF ta eM HaRSSR (aetiRg); Gl1aRged Ytility G13eFati0Rs 
8t113eH'iseF ffem Rf, MeK:iffiley ta D Grn•t'eRs, deleted su13ep,,is0F's 13ageF. GhaRged 
D Geffey's eeRtaet iRfeFmatieR. Added 8te13 6.6.1 .1 :VeFify that all eEjui131'AeRt aRd l1eat 
geneFatiRg de\'iees iRside ef lasernteFy gl0\'e001,es and iRside ef lrnt eel ls aFe shut dewR. 
8te13 6.8.1.4 l'Aedified ta alls,.,,, R:.i;: eEjui13meRt eutside 100 feet ffem the RPb; Re,,,ised stagiRg 
aFea leeatieR ta the seuth eRd ef baRe #9. Added Alternate 8tagiRg Arna Ma13, AttaehmeRt 8. 
Added G8 DFeyeF as B I;D3 . 

b/13dated ta iRelude the t>Jef!A 8ternge Pad as 13af! efthe R:,Qb faeility; Deleted "IElmrnR ASFR" 
frnm "Talce Ge•reF" alarms iR 8eetieR 1.5; ldeRtified Rew Hai':aFds G0mmt1Rieat0Fs aRd 
Hai':aFds AssesseFs.; U13dated 8eetieR 8.0 aRd rnfeFmatled eeYeF 13age; u13dated BM ta PT 
8aueFessig 

GAaRged eFganii':atieR title ffem eM8D te eP&RP. 
GhaRged BI;Ds: BI;D: PT 8at1eFessig, BI;DI: I;M HaASSR aRd ehanged FG8 ta DG WaRdleF. 

Y13dated emeFgeRey eEjt1i13meRt and e•raet1ati0R FSute 1'Aa13s. 
Re13laeed UG WTL DeR GrnveRs •,vitA TJ VaRdeFliRdeR aRd eAaRged I;GG RPL TeeA Re13 
ffem Gef!Fude Patella ta K:aFI Peel. 
8eetieR 2.2 AeFSR~'ms added Pt>J8G 
8eetieR 3.2 Added Pt>J8G Fe13FeseRtati\'es ta tasle 
8eetieR 3.3 Added Pt>J8G Fe13FeseRtati,,,es ta grn13hie 
b/13dated liRIEs te e1'AeFgeRey 13re13aFedRess feFms. 

• GhaRged Fe\'isieR RttmseF ta 12 ta st113130F! :\lat1lt im13le1'AeRtati0A. 

• GhaRged Safety aAd Health Re13FeseAtati>re te P AaFdal 

• GhaRged Ghemieal AssesseF assigRmeRts: Added P Aardal as PrimaFy Res130Ader meYed 
M Zasel te I st Alternate aRd meved D Falk te 2Rd Altemati•,'e. 

• GhaRged teFminelegy feF M8D8 (MateFial Safety Data Sheets) ta 808 (Safety Data 
Sheets). 

• Ypdated ZeRe WaFdeR ma13s . 

• GAaRged 8A8 AssigRmeRts: meved T 8el1l0tmaR ta I st Alternate; added J BeAlke 2"" 
Alternate. 

• GhaRged FG8 AssigRments: Added J€ll:i1rny +~@•,•i1rn 2"" Alternative . 

• 8eetien 3 .19, added Ree ms 610, 3714 pad, aRd 130F!i0As ef 603 aAd 604A te T8D 
leeatieRs. 

• b!RiEJue PFSgrnm basernteFy I;1c13ef!ise: added eell RumseFs fer TFevSF VanAFSdale aRd 
Jehn HellaRd. 

• Added feetRete lattgttage te se the same style as ttsed iR DGe 94 02 13eF H TildeR 's 
FeEJt1est 13eF the 3/2014 eeelegy iRs13eeti0R. 

• Replaeed e AFel/WTb with D GrnveRs as WTb; Fe13laeed P Aardal/8&H Re13 with 
M Zasel. Pts/lef 

• GhaRged FefeFeRee ta ADM ePIP 8.0 (FetiFed) ta ADM !;PIP 3.0, Reee•,>el'J'' P-ltm 13er Tb 
BetleRdeFf and eAattge a13p1wt'ed sy PT 8at1eFessig 13Fi0F ta Felease ef this Fe,,isieR. 

• GhaRged 0t1t the 300 ,<\fea site ma13 (AttaeAmeRt 9) . 

• Y13dated 8eetieR 12.1 13eF tl1e FeeeRt GGI; 0223 ~113dates (TbB). 

• Dt1FiAg rnt1tiRg, the fellewiRg weFe FeEJuested te se added ta the BI;P 13eF PT 8at1eFessig: 

AddiRg a Rate 13Fi0F ta the fifst feetRete . 
GhaAgiAg tasle se that eRly talce 60\'eF aadFesses gatheFiRg iR the luReA:FSem. 

Use only the current procedure revision availab le on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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F&O Building Emergency Proced ure 
BEP for the RPL (325RPL) 

Description 

BEP-~325RPL 
Page 80 of6I 

Changing footnote making it elear, concise, less redundant. This v,rould app ly to all of 
the footnotes. 

Adding the permit to the reference aocurnents . 

Adaea J Sweesy to Section 3.2 as the Primary Chemical Ha~aras Assessor Emo•rea M ;?;aeel 
and 9 Fall" to first ana secona alternate, respecti\•ely~. Re~•isea Section 8.2, Air. 

Aaaed new Section 8.10, 9econtamination 8hower/8inl"- This information was included 
in Section 9.2.1 and Attachment I. 

Updated pages 52 and 53 with the latest 300 Area Protecti•re Actions info frorn RL EP 1.1, 
04 /30/ 14 per Tb Bettendorf. 

Changes auring appro~•al per HT Tilden and appro\•ed per PT 8aueressig: footnote 
corrections and aaded the reEtuire1'flent to maintaining a controlled cop;• BEP in the 325 
HWT!:Js operating record. Section 3.20, mo\•ed the parngrnph erealE eetween the first and 
second paragraphs so that only the secona paragrnph is RCRA enforceaele. Ehtt/pts~ 
03/ 10/ 15: per email from C8 9reyer: U8Q R..06 1015 0588 is still •,alia for these changes. 

Ees<B 

Updated the following: 

• Section 3.1 and Section 3.2 tab les (new personnel) 

• Compressor air system information 

• Integrated Waste Management System information 

• Criticality response actions in response to a criticality event derived from Criticality 
Accident Assessment 

• Updated RPL EALs reference in Section 12.2 to RLEP 1.0 - Appendix I-PNNL.325 . 

• Technical editing ofthe entire document for consistency (fonnat, titles, names, 
abbreviations, website links, etc.), including new checklist names and weblinks. 

Use only the current procedure revision available on the F&O website, or procedures numbered and stamped "Controlled Copy." 
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Quarter Ending June 30, 2017 24590-LAW-PCN-ENV-16-008 

Index 

Page 2 of 3: 

Hanford Facility RCRA Permit Modification Notification Form 
Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Hanford Facility RCRA Permit, Part 111 , Operating Unit 10, Waste Treatment and Immobilization Plant 

This integrity assessment includes two LAW RLD system vessels; the LAW Plant Wash Vessel (RLD-VSL-
00003) and the LAW SBS Condensate Collection Vessel (RLD-VSL-00005) including their appurtenances or 
offspring items. 

The LAW RLD system vessels assessed include: 
1. RLD-VSL-00003 located at Elevation 3'-0" in Cell , Room L-0126 
2. RLD-VSL-00005 located at Elevation 3'-0" in Cell , Room L-0126 of the LAW Facility 

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

& lJ~~ ~~~ 
Roger J.Land 

tJ/;1/;7 
Date 

;;,-

J. F. Grindstaff Date 

24590-SENV-F000I I Rev 30 (Revised 9/ 17/2015) Ref: 24590-WTP-GPP-SENV-0 I 0 
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Quarter Ending June 30, 2017 24590-LAW-PCN-ENV-16-008 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

This Class 11 modification will update the following Process Flow Diagram for the LAW Liquid Effluent System 
RLD & NLD (24590-LAW-M5-V17T-P0014). The following Process Flow Diagram is submitted to replace the 
one currently in Appendix 9.1. 

Appendix 9.1 

Replace 24590-LAW-M5-V17T-P0014, Rev. 0 With 24590-LAW-M5-V17T-00014, Rev. 6 

This Class 11 modification will also update the Corrosion Evaluations for RLD-VSL-00003/00005 (24590-LAW-
N1 D-RLD-00002, 24590-LAW-N1 D-RLD-00005). The following Corrosion Evaluations are submitted to replace 
the ones currently in Appendix 9.9 

Appendix 9.9 

Replace 24590-LAW-N1D-RLD-00002, Rev. 3 With 24590-LAW-N1D-RLD-00002, Rev. 4 

Replace 24590-LAW-N1 D-RLD-00005, Rev. 4 With 24590-LAW-N1D-RLD-00005, Rev. 5 

This Class 11 modification requests Ecology approval and incorporation into the permit the below referenced 
integrity assessment report. The report has been updated by the Independent Qualified Registered Professional 
Engineer {IQRPE). 

Appendix 9.11 

Replace COGEMA-IA-026 - 24590-CM-HC4- With 24590-CM-HC4-HXYG-00240 IQRPE 
HXYG-00138-02-07, Rev. 0 Structural Structural Integrity Assessment Report for 
Integrity Assessment Report for LAW LAW RLD Plant Wash Vessel (RLD-VSL-
Vitrification Facility RLD Vessels (RLD- 00003) and SBS Condensate Collection 
VSL-00003/5) (COGEMA-IA-026) Vessel {RLD-VSL-00005) (IA-3019128-000) 

Updates to the integrity assessment report for the LAW Plant Wash Vessel (RLD-VSL-00003) and the LAW SBS 
Condensate Collection Vessel (RLD-VSL-00005) are summarized below: 

The documents listed in the "References" row and under the "Source of Information" column were updated. 
These documents were reviewed to assess the design of the LAW Plant Wash Vessel (RLD-VSL-00003) and the 
SBS Condensate Collection Vessel {RLD-VSL-00005). 

Language from the "Waste Characteristics" rows for LAW Plant Wash Vessel (RLD-VSL-00003) and the SBS 
Condensate Collection Vessel {RLD-VSL-00005) was updated to reflect that for the DFLAW configuration, 
effluent will be transferred to DEP-VSL-00002. 

For each item of "Information Assessed" in the integrity assessment report, the items listed under the "Source of 
Information" column were reviewed and found to furnish adequate design controls and requ irements to ensure 
the design fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous 
Waste Regulations. 

24590-SENV-F000 I I Rev 30 (Revised 9/ 17/2015) Ref: 24590-WTP-GPP-SENV-0I0 
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Quarter Ending June 30 , 2017 24590-LAW-PCN-ENV-16-008 

This PCN updates information in Appendix 9.11 to reflect current design. This DWP component may be re
evaluated to confirm design adequacy. If the re-evaluation results in future design changes, the changes will be 
reviewed by Ecology in subsequent permit modifications. 

In accordance with Permit Condition 111.10.C.2.e, this perm it modification sent to Ecology may include page 
changes to the Permit, attachments, and permit application supporting documentation . 

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: 
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 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 re uire rior a roval. " 

Modification I\ i I Yes • Denied (state reason below) Reviewed by Ecology: 
A~/Concur: y.___ 

Reason for denial: 

24590-SENV-F000I I Rev 30 (Revised 9/17/20 15) Ref: 24590-WTP-GPP-SENV-0I0 

,_ ! 
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7 SAMPLING Of VESSELS WILL UTlllZE A DISCHARGE PUMP WITH A 
RECIRCUUTlNG LEG SAMPLING SYSTEM 

8 0£LET[O 

9 CONTENTS Of THIS OOCUMENT ,.RE O,.NG[ROUS WASTE PERMIT 
AffECTJNC 

10. PUNT WASH VESSEL RECEIVES WASH EffLUENT OR 
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14 . Wf.CN OPERATING !N DIRECT FEEO L,.W MOOE, TRANSFERS TO PT 
FACILIT 'I' WILL HAVE POSITIVE ISOUTION INSIDE LAW 
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RPP-WTPPDC 24590-LA W-Nl D-RLD-00002 
Rev. 4 

CORROSION EVALUATION 

RLD-VSL-00005 
SBS Condensate Collection Vessel Appurtenances 

RLD-AGT-00002. RLD-PMP-00003A/B 

Contents of this document are Dangerous Waste Permit affecting 

Results 

Materials Considered 

Material Acceptable Ma tr:r-ial 
CUNS No.) 

Type 304L (S30403) 
Type 316L(S3 t603) X (to p head on lv) 

Al-6XN® 6% Mo (N0&367 ) X 
Hastellov® C-22® (N06022) X 
Hastelloy® C-276® (N I0276) X 

Recommended Material Types: Top head - Type 316 (max 0.030% C; dual certi fied) 
Shell/bottom head - UNS N08367 
Internals - UNS N08367 
Cooling Jacket - Type 31 6 (max 0.030% C; dual certified) 
Process nozzles• - UNS N08367, N06022, or NI0276 

The pH and high chloride concentrations require a 6% Mo alloy for body of vesse l and Hastelloy® C-22®, C-276. or 
6% Mo alloy for the process nozzles consistent with the connecting piping. 

*Nozzles requiring higher alloys are identified on the Mechanical Datasheet, 24590-LA W-MVD-RLD-00006. 

Minimum Corrosion Allowance: 0.040 inch (includes 0.024 inch corrosion allowance and 0.004 inch erosion 
allowance) 

Inputs and References 
Operating Temperature (°F) (max/nom) 166/132 (24590-LAW-MVC-RLD-00007) 
Design corrosion allowance (inch) 0 04 (24590-WTP-M0C-50-00004) 
Uni fo rm corrosion al lowance (mch) 0 024 (24590-WTP-M0C-50-000 12) 
Unifonnerosion allowance (mch) 0 004 (24590-WTP-M0C-50-00004) 
Locanon Room L-0 126 (24590-LAW-P I-PO IT-00002) 
Operating conditions are as stated m the apphcable section of IVTP Process Corrosion Dain - Volume ~ (24590-WTP-RPT-PR-04-000 1-04) 

Assumptions and Supporting Justifications (See Section 19 - References) 
Operating con<l1hons presented on the Process Corrosion Data Sheet (PCDS) are conservati ve with respec t to corrosion 10 

RLD-VSL-00005 ts equipped with spray nozzles for remote vessel washing They are supplied with demmerahzed water for mten or surface wash-down 
for scheduled cleaning purposes, decontammat1 on of the vessel for maintenance purposes. or to dilute the liquid ms1de the vessel To aid m 
deconlammauon of the vessel , chemicals can be added to the supplied water 1 

The pH can be adJusted w1thm the vessel via addition of NaOH, however. pH ad1ustment wi ll ty pically be accompl1shed w1thm the rece iving vessels 1 

Also, cheuucal adJustm ent m RLD-VSL-00004 will produce a condensate fl ow stream that 1s comphant w1th the design lnmts fo r both Type 3 l6L and 
AL-6XN® used m the subsequent vessels and ptpmg 1 

M1xmg of e ffiuent m the SBS condensate collect1 on vesse l IS accomplished by opera1111g mechanical agitator The agitator 1s provided to properly mix 
the contents and to suspend sohds accumulated m the vessel for transfer or sampling operallons 1 

Operating Restrictions 

4 

To protect against localized corrosion m the vessel and transfer p1pmg, develop procedure to bn ng the vessel contents within the hm1ts defined for a 
6% Mo alloy (AL-6XN®) m 24590-WTP-RPT-M-l l-002. U-TP Mmenals Local,zedCorros,011 Design l1nu1.,. ,n the event that temperature, pH , or 
chlon de concentration exceeds those hm1ts Procedures will mcl ude actions to bong the system w1thm the hmtts 
De\lelop a procedure to control. at a mm1mum, c}eamng, nnsmg, and flush mg of vessel and internals. as apphcable 
Develop procedure to control lay-up and storage, includes both before pl ant ts operational and dunng mac tive pcn ods after stait-up 
Procedures are to be reviewed and accepted by MET pnor to use 
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Complete re-wn te. no rev bars shown 
New format 

Incorporate revtsed PCDS 
Add AEA notice 

U date references 

Originator 
By o.bl>;eA<le!" dl.....,. 

o.,- ~ 
........ S.,.2010K 

Checked ✓ e)"A.Ra,,QUl - • ,......g,.n o..--1)2011 l'll"" 

APRan us TErwin 

REV DATE REASON FOR REVISION ORIGINATE CHECK REVIEW APPROVE 

Sheet: I of 15 



24590-LA W-N 1 D-RLD-00002 
Rev. 4 

CORROSION EVALUATION 

REVISION HISTORY 
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24590-WTP-RPT-M-04-0008 

Incorporate new PCDS 
2 6/23/04 Add Section p - Inadvertent 

Addition of Nitric Acid 
Update format and assoc. items 

1 11/18/03 
Append updated MSDS 

Editorial changes 
Add DWP note 

0 10/ 16/02 Initial Issue 

REV DATE REASON FOR REVISION 

Please note that source, spec ial nuclear and byproduct matenals, as 
defined m the Atomic Energy Act of 1954 (AEA), are regulated at 
the US Department of Energy (DOE) fac1ht1es exclusively by DOE 
actmg pursuant to its AEA authonty DOE asserts, that pursuant to 
the AEA, 11 has sole and exclusive respons1b1hty and authonty to 
regulate source, special nuclear, and byproduct matenals at DOE
owned nuclear fac1 hlles lnformat1on contained herem on 
rad1onuchdes 1s provided for process descnpllon purposes only 
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CORROSION EVALUATION 

Corrosion/Erosion Detailed Discussion 

24590-LA W-N l D-RL D-00002 
Rev. 4 

The SBS Condensate Coll ection Vessel (RLD-VSL-00005) normal ly rece ives condensate from LOP-SCB-00001/2, LOP-VSL-00001 /2, and 
LOP-WESP-0000 1/2 drams via RLD-VSL-00004 The contents ofRLD-VSL-00005 are normally transferred to TLP-VSL-00009A/B m 
the Pretreatment fac ili ty every 24 to 48 hours Transfers can be routed to PWD-VSL-00044 m the Pretreatment (PT) Facility and, m an off
normal scenario when the other vessels are unava1lable, to the RLD-VSL-0003 

Under the Direct-Feed Low Act1v1ty Waste (DFLA W) conf1gurat1on, effluent will be transferred from RLD-VSL-00005 to the DEP system 
evaporator feed vessel, DEP-VSL-00002 During DFLA W operation, the routes to the PT Facility will be blanked 

1 Genera l/Uniform Corrosion Analysis 

a Background 
General or uniform corrosion 1s corrosion that 1s distributed uniforml y over the surface of a material without appreciable localizallon This 
leads to relat1vely uniform thinning on sheet and plate materials and general thmnmg on one side or the other (or both) for pipe and tubmg 
It 1s recognized by a roughening of the surface and usually by the presence of corrosion products The mechanism of the attack 1s an 
electrochem1cal process that takes place at the surface of the matenal Differences in compos111on or orientation between small areas on the 
metal surface create anodes and cathodes that facilitate the corros ion process 

b Component-Speci fi c Discuss ion 
The vessel 1s exposed to submerged bed scrubber condensate from LOP-VSL-00001 /2 and LOP-SCB-0000 1/2, expected to be alkaline and 
at 122 °F ( 140 °F maximum), as well as the contents of RLD-VSL-00004 (liquid from C3/C5 effluent drams) that are at 121 °F ( 150 °F 
maximum), but have pH from I to 11 At the normal cond1t1ons, temperature of the vessel can be as hi gh as I 66 °F and the pH can fall 
below I Based on these cond1t1ons, a 6% Mo al loy 1s recommended for the vessel bottom head and shell 

2 Pitting Corrosion Analysis 

P1ttmg 1s localized corrosion of a metal surface that 1s confined to a pomt or small area and takes the form of cav ities Chloride 1s known to 
initiate pitting of stainless steel and related alloys m acid and neutral solut10ns Normally the vessel 1s to operate at about 132 °F at a pH 
below I (nominal expected to be pH O 65) Maximum operating temperature 1s 166 °F based on the maximum temperature ofSBS 
condensate received from the LOP system, the maximum temperature of the contents ofRLD-VSL-00004, and allowing for the heat of 
ag1tat1on The vessel 1s operated such that conditions do not promote local1zed corrosion The solution in the vessel 1s not left stagnant 
L1qmds are pumped from the vessel mterm1ttently 

The chemistry and operating cond1t1ons in this vessel do not fa ll within the limits established fo r a 6% Mo alloy (AL-6XN®) m Table 1-3 of 
WTP Ma1enals Local,~ed Co"os,on Design L1m11s report, 24590-WTP-RPT-M-1 i-002 While the nominal temperature of 132 °F 1s w1thm 
the limits, the maximum temperature exceeds the spec1f1ed hm1t The pH below I 1s also not within the limits However, with the ab1hty to 
adJust the pH of the process stream by add1t1on of caustic to the upstream vessel , RLD-VSL-00004, a 6% Mo al loy (AL-6XN®) 1s deemed 
satisfactory For convenience, thi s comparison 1s documented on page 6 ofth1s corrosion evaluallon 

3 Crevice Corrosion Analysis 

Crevice corrosion 1s a form of localized corrosion of a metal or alloy surface at. or 1mmed1ately adJacent to, an area that 1s shielded from full 
exposure to the environment because of close prox1m1ty of the metal or alloy to the surface of another matenal or an adJacent surface of the 
same metal or alloy Crev ice corrosion 1s s1m1lar to pitting in mechanism Crevices in this vessel are Jim 1ted by the design and fabrication 
practice All weld ing uses butt welds, and crevices are l1m1ted to wash ring hangers and other mtemals With the stated operating 
cond1ttons, a 6% Mo alloy hke UNS N08367 would be the minimum acceptable 

The chemistry and operating cond1t1ons m thi s vessel do not fa ll within the limits established for a 6% Mo alloy (AL-6XN®) m Table 1-3 of 
24590-WTP-RPT-M-11-002 However, with the ab1hty to adJUSt the pH of the process stream by add11lon ofcausltc to the upstream vessel , 
RLD-VSL-00004, AL-6XN® 1s deemed satisfactory 

4 Stress Corrosion Cracking Analysis 

Stress corrosion crack mg (SCC) 1s the cracking of a material produced by the combined ac tion of corrosion and sustained tensile stress 
(residual or applied) Stress corros10n crack mg (SCC) 1s the cracking of a material produced by the combined action of corrosion and 
sustained tens ile stress (residual or applied ) The exact amount of chloride required to cause stress corrosion cracking 1s unknown The 
exact amount of chlonde required to cause stress corrosion cracking 1s unknown This 1s because the amount vanes w ith temperature, metal 
sens1t1zat1on , and the environment and also because ch loride tends to concentrate under heat transfer cond1t1ons, by evaporallon, and 
elcctrochcm1cally durmg a corrosion process 

With the ability to ad Just the pH of the process stream by add1t1on of caustic to the upstream vessel, RLD-VSL-00004, a 6% Mo alloy 1s 
deemed satisfactory despite the chemistry and operating cond1t1ons for this vessel that do not fall within the I 1m1ts established for a 6% Mo 
alloy (AL-6XN®) m Table 1-3 of24590-WTP-RPT-M-l l -002 More corros1on-res1stant alloys such as Hastelloy® C-22® and Hastell oy® 
C-276 (UNS N06022 and NI 0276), are suitable for mtemal p1pmg or nozzles and are reqmred for any high-temperature internal I mes 
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5 End Grain Corrosion Analysis 

24590-LA W-Nl D-RLD-00002 
Rev. 4 

End gram corrosion 1s preferential corrosion which occurs along the worked direction of wrought sta inless steels exposed to hi ghly 
ox1d1zmg acid cond1t10ns End gra m corrosion 1s exclusive to metallic product forms with exposed end grams from shearing or mechanical 
cuttmg and only occurs when exposed end grams are exposed to highly ox1d1zmg acid cond1t1ons Such cond 1t1ons are not present in this 
vessel , therefore, end gram corrosion 1s not a concern 

6 Weld Corrosion Analysis 

The welds used m the fabrication will follow the WTP spec1ficat1ons and standards for quali ty workmanship The matenals selected for thi s 
fabricat10n are compatible with the weld filler metals and ASME/ A WS practice Using the weld mg practices specified for the proJect. there 
should not be gross m1cro-segregat1on, prec1p1tallon of secondary phases, formation of unmixed zones, or volat1l,zat1on of the alloying 
elements that could lead to localized corrosion of the weld The low carbon materials spec1f,ed for WTP prevent base metal sens1t1zallon 
durmg weldmg Controls on the cover gas, heat input, and mterpass temperature limit the heat tmt Weld mg procedure review will confirm 
appropriate weld filler metal 1s specified Corrosion at welds 1s not considered a problem m the proposed environment No add1t1onal 
allowance 1s made for weld bead corrosion 

7 Microbiologically Influenced Corrosion Analysis 

M1crob1olog1cally influenced corros10n (MIC) refers to corrosion affected by the presence or act1v1ty, or both, of microorganisms 
Typically , w,th the exception of cooling water systems, MIC 1s not observed m operating systems The proposed operating cond1t1ons are 
suitable for m1crob1al growth but the system 1s downstream of the mam entry points of microbes, so the presence of MIC 1s unlikely 

8 Fatigue/Corrosion Fatigue Analysis 

Fatigue 1s the process of progressive localized permanent structural change occumng ma material subjected to fluctuating stresses less than 
the ultimate tenslie strength of the matenal Corrosion fatigue 1s the process wherein a metal fractures prematurely under conditions of 
simultaneous corrosion and repeated cyclic loading at lower stress levels or fewer cycles than would be required to cause faugue of that 
metal m the absence of the corros,ve env,ronment Corrosion fatigue 1s a not expected to be a problem 1fthe p1pmg and nozzles are 
properly supported 

Corrosion fatigue 1s a function of the cyclic load ing and corrosive cond1t1ons The vessel design 1s such that fallgue loads adhere to design 
code lim1tat1ons Based on 24590-WTP-MVC-50-00009, LAW, BOF. and LAB Vessel Cychc Datasheet Inputs, vessel temperatures 
experience no significant changes, therefore, there 1s no significant thermal cyclmg It can be stated that cond11lons with leads to fatigue or 
corrosion faugue are not present m this vessel. 

9 Vapor Phase Corrosion Analysis 

Cond111ons m the vapor phase and at the vapor/liquid interface can be s,gmficantly different than those present m the ilqu1d phase The 
corrosion evaluation of the vapor phase portion of the vessel considers the surface will be covered with a water vapor condensate and 
possibly droplets of splashed waste and nnse solution The vessel 1s fitted with wash rmgs that will be used penod1cally to wash down the 
mtenor. The vapor space corros10n rates are less than the immersed surfaces and the transport away from the surface will be less because of 
the no-flow cond1t1ons As compared to the corrosion m the 1mmers10n secllon, the corrosion rates m the vapor space are much lowe r Due 
to the less aggressive cond1t1ons m the vapor space, Type 316L 1s acceptable fo r the top shell Vapor phase corrosion is not a concern 

10 Erosion Analysis 

Erosion 1s the progressive loss ofmatenal from a solid surface resulting from mechanical mteract1on between that surface and a fluid , a 
mult1-component fluid, or solid part icles earned with the fluid Veloc1t1es are expected to be low Erosion allowance ofO 004 inch for 
Type 304L or type 316L components with low solids content (2 wt¾ or less) at low veloc1tles (up to 12 ft/s) is based on 24590-WTP-MOC-
50-00004, Wear Allo1rancefor WTP Waste Slurry Systems Smee AL-6XN® is as ductlie and 1s stronger and harder than the 304L and 
3 I 6L austemt1c stainless steel s, the erosive wear allowances used for the auste rnuc stainless steel are conservative when used for AL-6XN® 

Because of the low pH, the agitator blade can be an UL TIMET® alloy but 1t 1s not considered necessary Usmg the same matenal fo r the 
agitator as the vessel 1s satisfactory 

Cond1t1ons that lead to localized erosion are not present m thi s vessel so no localized erosion allowance 1s necessary 

11 Galling of Moving Surfaces Analysis 

Where two metals are movmg 1n contact with each other without lubncat1on, there 1s a n sk of damage to their surfaces No moving 
unlubncated surfaces are present w1thm the vessel , therefore, gallmg 1s not a concern 
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12 Fretting/Wear Analysis 
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Fretting corros ion refers to corros ion damage caused by a sli ght osci ll atory slip between two surfaces S1m1 lar to galling but at a much 
smaller movement, the corrosion products and metal debris break off and act as an abrasive between the surfaces, producing a classic 
three-body wear problem . This damage 1s induced under load and repeated relative surface motion Cond111 ons which lead to fretting are 
not present in this vessel , therefore, fretting is not a concern 

13 Galvanic Corrosion Analysis 

Galvan ic corrosion 1s accelerated corrosion caused by the potential difference between the two d1ss1m1lar metals in an electrolyte 
One material becomes the anode and the other the cathode. Corros ion occurs on the anode material at the interface where the potenual 
gradient 1s the greatest. A potential difference of more than 200 mV is needed for a sufficient driving force to initiate galvanic 
corros ion The potential difference for any combination of alloys used m the vesse l design 1s not sufficient for gal van1c currents to 
overcome the passive protective film For such alloys, there is negligible potential difference, so galvanic corrosion is not a concern 

14 Cavitation Analysis 

Cav1tatmn 1s the formation and rapid collapse of cavities or bubbles of vapor or gas w1thm a liquid resulting from mechanical or 
hydrodynamic forces Cav itation 1s typically associated with pumps and orifice plates, not vessels The agitator blade is suscept ible to 
cav1ta1Jon For this reason, agitators are replaceable components. WTP des ign hm1ts cond1t1ons which lead to cav1tat1on; therefore, 
cavitat ion is not a concern 

15 Creep Analysis 

Creep 1s time-dependent strain occurring under stress and 1s described as plastic flow, y1eldmg at stresses less than the yield strength . Creep 
1s only experi enced in plants operatmg at high temperatures . Temperatures much greater than one half the absolute meltmg temperature of 
the alloy are necessary for thermall y activated creep to become a concern The vessel operating and design temperatures are too low to lead 
to creep; therefore. creep 1s not a concern 

16 Inadvertent Nitric Acid Addition 

At this time, the design docs not provide for the presence ofmtri c acid reagent m this system Add1t1onally, the vessel sees low pH under 
normal operatmg conditions. Addition of nitric acid into the system would require operator intervention to complete the routing Nitric acid 
1s a known mh1b1tor solution fo r alloys used on the Project The presence of mtri c acid is not a concern for these alloys; es pecially at the 
operat ing temperatures listed. 

17 Conclusion and Justification 

The conclusion of this evaluatmn is that, based on the norn1al operating cond itions, RLD-YSL-00005 can be fabricated from a 6% Mo alloy 
(bottom head) and Type 3 I 6L stainless steel (top head) and is capable of prov1dmg 40 years of serv ice . Based on the expected operatmg 
conditions. the 6% Mo alloy 1s expected to be satJsfactorily res istant to umform and locali zed corros ion Based on 24590-WTP-M0C-50-
00004. the probable loss due to umform corrosion over 40 years 1s 0 024 inch, loss due to un iform erosion over 40 years 1s 0 004 mch A 
design corros ion allowance of0 04 mch 1s recommended and exceeds the corrosion and erosion allowances identified m 24590-WTP-M0C-
50-00004 

Based on comparison of the process conditions documented m 24590-WTP-RPT-PR-04-0001-04. agamst the hm1ts for AL-6XN® (6% Mo 
alloy) documented m 24590-WTP-RPT-M-11-002, WTP Materials Locali=ed Corrosion Design L1m1ts, the PCDS values , wh ich take mto 
account condit10ns at contract maxi mum values, do not currently fa ll w1thm the app li cab le limits . However, chemical adjustment in the 
upstream vessel , RLD-VSL-00004, will produce a condensate flow stream that is compliant with the design hmits for AL-6XN®. 

No local ized eros ion of the vessel 1s expected . so no additmnal local ized protecti on 1s requ ired 

18 Margin 

The uni form corros ion allowance for the vessel is 0 04 inch based on the range of mputs. system knowledge, handbooks, literature, and 
engmeeringjudgment/experience The service conditJons described above result ma predicted u111 fonn loss due to um form corrosion and 
erosion of0.028 mches The specified mm1mum corrosion allowance exceeds the mm 1mum required corros ion allowance specified in the 
input calculatmns, therefore, margm is provided. The uni form corrosion design margm for the operatmg conditions 1s suffi cient to expect a 
40 year operatmg life and 1s justified m the referenced calcu lauons 

The locahzcd corrosmn margm 1s based on comparison of the process conditions documented m 24590-WTP-RPT-PR-04-000 1-04 against 
the limits fo r Type 3 16L and AL-6XN® documented m 24590-WTP-RPT-M- 11-002 . The PCDS values. which take into account 
conditmns at contract maximum values, are withm the applicable limits . 

The eros ion allowance of 0 004 mch is based on 24590-WTP-M0C-50-00004, Wear Allowance for WTP Waste Slurry Systems The 
recommended um form erosion allowance provides sufficient protectmn for erosion of the vessel wall s. The margm m the erosive wear 
allowance 1s contamed m the referenced calculation (24590-WTP-M0C-50-00004) 
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The maximum operating parameters for thi s vessel are defined 111 the PCDS The normal operating constituent concentrations and operating 
conditions shown in the PCDS arc not with in the range allowed in 24590-WTP-RPT-M-l l -002 The SBS Condensate Collection Vessel, 
RLD-VSL-00005 . 1s protected from locali zed corrosion (p1tt mg, crevice, and stress corros ion) chemical adJUStment m the upstream vessel, 
RLD-VSL-00004, which will produce a condensate fl ow stream that 1s compliant with the design hm1ts for AL-6XN® 

MATERIALS LOCALIZED CORROSION DESIGN LIMITS - AL-6XN® 
Teml!erature (°F} .I!!:! Chloride (l!l!m) 

DESIGN LIMIT 150 °max I to S 25 000 

RLD-VSL-00005 

Discharge Effluent to Discharge Effl uent to 166 0 651 4469 
TLP-VSL-00009A/B DEP-VSL-000022 

(RLD2 1) (RLD2 1) 

Inlet Vessels to RLD-VSL-00005 Teml!erature {°F) .I!!:! Chloride (l!l!m} 

DESIGN LIMIT 150 ° max 1 to 5 25,000 

SBS Co ndensate from LOP-SCB-00001 /2 
140 0 72 3677 

(LOP05/LOPO I) 

S uspect rad ioact ive m aterial from 

RLD-VSL-00004 157 1 0 321 10375 

(RLD35) 

Notes for this table · 

1 PCDS temperature for the RLD-VSL-00004 1s from 24590-LA W-MVC-RLD-00009, Process Data Input f or LAW C3IC5 Drams/Sump 
Collectton Vessel (RLD-VSL-00004) and Transfer P11mps (RLD-PMP-00002AIB) Bounding temperature of 157 °F 1s based on 
condensate rece ived from the LOP-WESP-00001 &2 at 121 °F mcludmg a margm of 36 °F (20 °C) The nominal temperature of RLD
VSL-00004 of 12 1 °Fis within the limits for AL-6XN® through the full pH range. 

' DFLA W configuration based on 24590-BOF-RPT-PR-15-00 l . Direct Feed LAW Process Corrosion Data Under DFLA W configurat ion, 
the PT Facility transfer routes are blanked 

' 24590-LA W-M6N-SHR-OOOl 9 has been processed to add sodium hydroxide (NaOH) to RLD-VSL-00004 to make the solution compliant 
to the WTP Materials Localized Corrosion Design Limits Chemical adJustment in RLD-VSL-00004 will produce a condensate flow 
stream that 1s compliant with the design limits fo r both Type 316L and AL-6XN® used m the subsequent vessels, which mcludes RLD
VSL-00005 . 

Inlet vessels to RLD-VSL-00004 based on 24590-WfP-RPT-PR-04-0001-04, Secuon 6 9, and Figure 13. 

References sources fo r this table: 

I Design limits - 24590-WTP-RPT-M-11 -002, Tab le 1-3 
2. RLD-VSL-00005 (RLD2 l ) - 24590-WTP-RPT-M-11-002, Figure C-48 
3 RLD-VSL-00004 (RLD35)-24590-WTP-RPT-PR-04-000 l-02, Figure C-1 
4 LOP-SCB-00001/2 (LOPOS)-24590-WTP-RPT-PR-04-0001-04 . Figure C-7 
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Cornponent(s) {Name/ID#) Submerged Bed Scrubber (SBS) Condensate Collection Vessel 

(RLD-VSL-00005) 

Faci lity .,.LA;;.;.;.W;... ___ _ 

In Black Cell? No ------

Cnemicals Unit 
Cations (oom) 

Al-3 (Aluminum ) com 

Fe-3 ( lroo} ppm 

Hg•" (Mercuri} ppm 

Pb· 1 (Lead: ppm 

An ions (oom) 

er (Chlonde'I com 

col·- (Cmbornr.e} ppm 

F (Flu<:ride) ppm 

NO: · (Nirrate \ ppm 

Nol· (Ni:rite ) ppm 

Po;' (Phosph:Jte J ppm 

so/ (Sulfate) ppm 

O H{aa·, ppm 

OH{sf ppm 

p--i 

Su~oeooed Solid$ wt'% 

~err. oera:ure ' F 

Uaui<:t DenM·I' I lb!'ft3 I 
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Stream ID 
RL021 

AQUEOUS 

440 

509 

0 

~4 

4469 

0 

757l 

0 

0 

29 

2706 

697 

0 

G.e~-

D 

1E€ .CO 

NR 
• Liquid d,mSlty not repor..ed 
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Figure C- 48 RLD-VSL-00005 Aq ueo us PCDS 
Vessel : RLD-VSL-5 
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RLO_VSL_S 

GE.YE/UL .\"OTE FOR l SE OF PCL>S: 

• 71ir.• 11ih 1111(11io11 J1IYl1'h/f.•:I .?_1· ,h .. : PCJ).'•t' rt'Jion ,s 11:1,:1:Jt·tl 
sold _i)hr IHI! 111 HlfJ/'Ot'f of rh.,• 1·t·.uc:I 111,1fl•rw} t dei..·r101J 

pr un•r\ 11u.l ( 'cn·r •A icm E,·altm,·1(111~ 1/u.' mpu:~. 
;J.f.Htmpli rm .,>, uu,J ,,>mpnr,.11ic:1 wl '-'ngi,ii:-.;-ing mo,ld., m\!J 
in ~,-m.·n,rinx ,h,.• •·~•\·11ht p1 l'.\l·,.-,'-•J -~~·1vi11 1.1r .. • -\/JL', it;, . ta 
1/,i't ,.ff,)11. l ·:.~• (~l 1hi..• in/ilrmJlion pn.:,<:1:1e•:.I i,,•,-l•in 1-;;,- ,my 

~1fht1 J'lfll""-'~t· •~-;11, C.'CJllin· .,ep,u ate n1111"1°dC.'1 \1il{III 1111</ 

.um~nis m s1111r J<wtJ11.H(/h•11fi1111 •!f i1,· 1H·,•.fr,r thc- de.,i•·cJ, 

.il1c:1·11.-..ri1· .. • !""P•>,h~-
n, ,: jJl",)r.' ,.','f,\ J..:..r~;·1)1/1~m:; "1 f,11i.\ /'\,;por( ,· ,Jt·i:1 · ,.,u,fim: 
/IIOL'CU f>J1t-r,rr101H ,H:.f 1:t 111-1·,,,,r,111.• 1hdrc.·,111t'11fl JWOCt'!,\ 
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6.9 Submerged Beel Scrubber (SBS) Condensate Collection Ye\~el (RLD-VSL-00005) 

6.9.1 De~cription of , ·es~el/Equipment 

The SBS Condemate Collection \·e~;;el (RLD- \·sL-00005) nonnally recei,·e~ conden,ate from the 
Submerged Bed Scrnbber, (LOP-SCB-00001".2). the :Melter 1;2 SBS Conclem.-ite Vessd5 lLOP-\'SL
OOOOl!2l. and WESP (lOP-WESP-0O00l i-000021 clrnim Yia the C3/C5 Drnim!Stunp Collection \'es-,el 
(RLD-\"SL-0000-t) . The contents ofRLD-VSL-00005 are nonnally transferred to the SBS Condensate 
Receipt \·e» el~ (TLP-VSL-00009A.B) in the PT facility eYery 24 to -rn hom,. Trnns_,fer, cau be routed to 
tlte PT Phmt \Va<,h \"essel (P\VD-\'Sl-000-t-4) nud. in i'lll off-normal ~cenario when the other ,·esseh are 
tmaYailable. to the Plant Wa-;h \"e,sd (RLD-\'SL-0003) 

Figme 13 pro,·ides a '>ketch of the input ,111d output anangtmenr of streanr, for RLD-VSL-00005. 
Streams that are not primary route;; are represented \1ith da<,hed line<, . 

Figure 13 Rl.D-\'SL-00005 Sketch 

SBS condensate from ~ 
LOr'-'/$l-0000111.OMC0-00001 [ ~':"°51,_,,;------ ~ 

SBS Cor.densale from r.-:::=-:: 
LOP-\/SL-~021lOP-SCB-00002 ~ 

RLD-\/SL-00004 s<a I o, n,: 
RLD-BULGE-00001 ~ >--- - - -

6.9 . .2 System Functions 

Th<! proce,, ftmction, of rhi , ,·essd are a, f1.1llo\\·, : 

• Receiw Liquid Effluents 

• Store Liquid Efflueur~ 

• 1-fix Liquid Effluent '> 

• Trnusfer Collected Effluents 

l:-t RLD-
AGT· RLD-
00002 PMP- I 

00003AIB' ..__ __ _ _.,,; 

RLD-BULGE-00004 

-··-·--7 

+ 0-,,,rtiowto 

~--- RLD21 ~ ' 

SBS C<>ndensate to 
nP-\/Sl-00009A0 

RLD-\/SL-OC003 

Thi-;. \·e',sel pe1fonu,;; additional system functiom beyond the proce~s function". but the~e are out;iJe 1he 
,,cope of thi~ document. The nou-proces-, fimctiom are not discu.,,-;ed any further in thi', documeut . 
Howeno:r. they are listed belo\\· for completene~', : 

• Confine Hazardou-, ~Iaterial<, 

• Flush System Component<, 

• Rep011 Sy,tem Conditions 

RLD-VSL-00005 : Sheet: 10 of 15 



24590-LA W-Nl D-RLD-00002 
Rev. 4 

CORROSION EVALUATION 

6.9.3 Dt>~cription of Proct'~S Functions 

6.9.3.l Receive Liquid Effluents 

24590-WTP-RPT-PR-04-0001-04, Rev. 00A 
WTP Process Corrosion Data-Volume 4 

The follmvin g proce<,s $tr e::nm taken from Proces;, Flow Diagram 24590-LA W-~15-\.1-r-000 1-1 and 
a<,sociated drawing ch,m ge notice;, (D C:--J,:,) are inputs to RLD-\.SL-00005: 

• LOP05 - SBS conden~ate from LOP-VSL-0000 112 & LOP-SCB-0000 lf2 

• RLD.35 - RLD-\'SL-00004 , ·iri RLD-BULGE-0000 1 

6.9.3.1.1 LOP05 - SBS rondemate from LOP-YSl-0000112 & LOP-SCB-00001/2 

Stream LOP0'.'i-1 i;. the submerged b<!d <,oubber condensilte from t11e LOP-VSL-00001 'LOP-SC'B-00001. 
Off-gas from Ll\fP-:'vILTR-0000J i, proce~5 ed through LOP-SCB-0000 1 and the 5c111bber cond<!m.nte i, 
sent to LOP-\'SL-00001 then r<!cycled back through th<! LOP-SCB-0000 1. The LOP-VSL-0000 1.LOP
SCB-00001 condensate effluenr is th<!n ,:,ub ,:,equently transfened to RLD-\-SL-00005. 

Stream LOP05-2 i, also the subm<!rge<l bed scmbb<!r con<l<!n,ate from the ; econd LA \V melter train LOP
\ .SL-00002 L OP-SCB-00002. Off-ga ;, from L\IP-1-ILTR-00002 i, proce,sed throng.h LOP-SCB-00002 
and the ,crnbber condensate is 5ent to LOP-\.SL-00002 then recycled back through the LOP-SCB-00002. 
T11e LOP-\.SL-00002:LOP-SCB-0000:2 condensate effluent i5 then subsequently n-au, fened to RLD
\-~L-00005. 

:\folaritv 
Tue '>Oditun concenu-ation ofLOP05 ma y range from 0.1 to 0.2 .\I (24590-WTP-DB-PET-09-001. Table 
B-19. Ref. -:- .1.1 (31). The nominal , oditun coucentratiou 1, the :n-ernge of tlli , r:mge. 0.15 \I and the 
upper , odium concentration for stream LOP0:'i is 0.2 .\l 

Temperature 
The nominal tempernture of ,:,t remu LOP05 ran ge, from 121 to 122"F (24"90-\\'TP-DB-PET-09-001. 
Table B- 19. Ref. 7. 1. ](3 I). The mininmm tempe.rntme is JO-l'F mid the maxinnun i, 1-W-F t2-t 590-
L.-\ W<\I\T -LOP-0000 1. Section 6 . L Ref. , _ 1.4(21)). The refore. 122=F i, con, idered uomitrnl 
tempe1 anu·e and l-t0 °F i-, considered the bighe5-t expected rempern h1re for ~tream LOP05 

Solids C onceu trn tion 
The solid!'. will range from 0.2 to 0.3 \\·t~o UDS (:24590-WTP-DB-PET-09-001. Table B-1 9. Ref. 
7.1. 1(3 )I . The nom.irn,l solid'> concentr;ition for stream LOP0 5 i-; the anrage ofthi-; ran ge. 0.25 \, ·t% 
CDS. 

Slurn Demit\· 
T11e minimum and maximum demit}' of '> tream LOP05 i'> 62.2 !b, ff to 62 .S lb-ft' . re~pectiw ly (24590-
LA W-:\I\T -LOP-0000 l. Section 7.6. 2. Ref. 7.1.4(2 1)). Tue non nal -,Juny de.miry i.-, the m·en,ge of this 
range. 62 .5 lb,ft3 . 

Slurn pH 
Shmy pH for -;,treamLOP05 rnnge'> from - to 13 (24590-WTP-DB-PET-09-00 1. Table B-1 9. Ref. 
7.1. 1 ( 3 )). The re-.nltin~ pH for thi~ -;, tremn \Yill be proYided in the conosion data -;heet. 
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6.93.1.2 RLD.35 - C3iC5 Drnius/Sump Collection , ·es~el (RLD-YSL-00004) content~ 

Sn·eam Rl.D35 is the content, of the C3/C5 Drains Sump Colkctiou Vessel (RLD-\--SL-0000-ll. ·which is 
liquid drnius from the \\'et Electro',tatic Precipitators (LOP-WESP-00001 00002). and drnim from ,·ent 
header£ :md floor ch'aim in tile c3 :c5 area,. TI1e un,chedukd C3 .'C5 drains collected in the C3!C5 
Drain~1sump Collection Vessel (RLD-VSL-0000-l) can be tramfeired to the Plant Wash \ 'essel (RLD
VSL-00003) Yia RLD-BLTGE-00001 as required in order to empty the ye,;,;eL 

\1olarih· 
Since there is no chemical acljmtment of the content~ ofRLD-\'SL-00004 prior to tr:msfer to Yessel RLD
YSL-0000J, 5. the ~odium rnolmity is not a controlled p<1rameter for the proces, ~tremn RLD3 5. 
Howewr. the nrnxinnun coucentrntiou of sodium i~ 0.2 molar. as cletennined by the Process Inputs Basis 
of Design (24590-\\lP-DB-PET-09-001. Appendix B. Table B-26. Ref. 7. 1.1 (3)). 

Tempernture 
RLD-\-SL-00004 collects effluent dra.i.J1s from the C 3:C5 area~ within t:he LA\\' Facility. TI1e muumum 
temperanire for both an internal 1moccupied C3 nrea and internal C5 area is 59=f (2-1590-\\'TP-DB-£\G-
0l-001. Table 12-1. Ref ~.l.l t2lJ . Howe\'er. RLD-\"SL-00004 also recei\·e,; coudell5ate fiom the 
\VESP~ <1t a nomi.ual temperature of l.2l' F (2-1590-L\ \V-J\IYC-RLD-00009. Section 7 .3. Ref. :' . l.4(24) l. 
The ws, el' s nominal opernt.i.J1g temperature is the ;ame as that of the condemate entering the ,·es5el at 
121 <f (2-1590-L.\ \Y-~I\-C-Rl.D-0ti009. Section '.7.3. Ref i. l.-1<24)). The maximum tempeianu·e of the 
\\"ESP off-gas discharge is 126<f (2-l590-LAW-MEC-Rl.D-00001. Section 2.16. Ref. 7.l.-l(18)). The 
\·e;sel"s de;ign temperature i~ bc1, ed on adding a m;irgin of 24•:F abO\·e the maxim11m \\"ESP otiga) 
tempernn1re (126::-F) C4590-LA\\'-:\1EC-RLD-00001. Section 7.2.2. Ref. - . l.4(18'1l. Therefore. the 
nliuimmu tempernnire is 59"F. nominal tempernnu·e is 121 :F. and the n1,1ximum temperature is ! 50cf _ 

Solich Concentration 
TI1e nom1,1I concentration of ~us pended solid, for process ,tream RLD3 5 (24590-\VTP-DB-PET-09-00 I. 
Appendix B. Table B-26. Ref. :' . l.1(3 )) ir, approxunately 0 wt~ ·o or negligible CDS. ~ote that Yessel 
Rl.D-\'SL-0000-l nonm1lly collects C.~ -C5 floor cll'aiu,. WESP drnim, from LOP-WESP-00001 -'2. ;md 
effluent from the Ye~sel Yell! header drain. which are expeckd to haw negligible 511spen<led solids . 

Liquid Denslt,· 
The m.i.J1imum. nom.i.Jrnl. aud maximum densities of ,;tream RLD35 ;ire 61.0 lbitr3. 61.7 lb·'fr1. and 62.4 
lb/ft3

• re~pectiYely (24590-L\W-~:f\T-RLD-00009. Section '7.5.2. Ref '7 .1.4(24) ). Hm-wYer. the 
maximum density of ;.tream RLD35 is 62 .5 lbiff. as determined by the Proce:,~ Inputs Ba, i$ of De~ig.n 
(24590-WTP-DB-PET-09-001. Appendix B. Table B-26. Ref 7. l.1 (3)). Therefore. the mini1muu. 
11011li1rnl. and nrnxmmm demirie :, of stream Rl.D3 5 are 61 .0 lbift_; . 61 .- lb,'tt'. ,md 62 .5 lbifr' . re$pectiwly. 

Liquid pH 
Liquid pH of stream RLD35 will nonnally rnnge from 1.0-1 J .0 (24590-\\'TP-DB-PET-09-001 . Appendix 
B. Table B-26 . Ref. - . l .lt3)) . 

6.9.3.2 Store Liquid Effluent~ 

The SBS Conclemate Collection Ve:,~el (RLD-\-SL -00005) collects :,ubmerged bed $Crnbber couden,ate 
from LOP-SCB-00001 '2 & LOP-YSL-00001 2. TI1e content '> of the SBS Condeu,;are Collection Ve:,;el 
(RLD-VSL-00005) are nonnally tramfeITed to the LAW SBS Condeusate Receipt \--es,eh (TLP-VSL-
00009.-\ Bi iii the PT Facility e\·ery 2-t to 48 hour~. 
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6.9.3.3 i\Iix Liquid Effluent'> 

:Mixing \\ithin the SBS Condemate Collection Yessd is accomplished by operating mechanical agitator 
RLD-.-\GT-00002 . TI1e agitator i~ pro,·ided to properly ntix the contrnt, nud to <;u~pend solilh 
accunmlated 111 the wssel for trnn c:,fer or sampling operatiom. 

6.9.3.4 Transfer Collected Effluenh 

The following proce-., !>treams taken from Process FlcnY Diagram 24590-L\. \V-:,.15-\"l ".'T-0001-t (Ref. 
7.1.3( 19)) and a<,,ociatecl DC~s are output~ from RLD-\'SL-00005 : 

• RLD2 l - Di;;charge effluent to TLP-\"SL-00009.-\ ,:B 

• OYerflo\Y to RLD-\"SL-00003 

6.9.3A.l RLD21 - Dbrharge effluent to TLP-YSL-00009..\./B 

Stream RLD2 I is the collected <;ubmerg:ect bed ~cmbber conden<,a te from LOP-\'SL-00001 2 & LOP
SCB-00001 /2 thar i~ nonnally discharged to the L\. \\' SBS Condensate Receipt \·e~seh (TLP-VSL-
00009.'\/BJ in the PT Facility Yia RLD-BULGE-0000-1. 

Tue content", of the SBS Conden; ate Colkction Ve,sel !RLD-VSL-00005) are nomrnlly rransfe1Ted to the 
LAW SBS Condemare Collection \'es~el (TLP-\'Sl-00009A!B) in rhe PT Facility eYery 2-+ to 4S hours. 

:\lolaritv 
The sodium concentration iu stream RLD2 l ranges bet\\'een 0.1 Mand 0.2 :\·[ ( 24590-WTP-DB-PET-09-
001. Table B-25 . Ref 7.1.1(3)) . 

Temperature 
The minimum. nonual. and maximum remperatures for stream RLD2 l are 10-1. 132 and 166' F 
re»pectiYely(:!4590-LA W-M\T-RLD-000ff7. Section 8. Sheet ~o. 14. Ref 7. U(22 l). 

Solids Concentrntion 
The solids concentration in meam RLD21 is belo\\" 10 g1L. which is approximately less than 1 wf-Oo lTDS 
t2-1590-lA \V-l\-l\T-RLD-0000- . ~ection 6. Ua. Ref. - 1.4122)1. 

Liquid Density 
T11e nlininmm. normal. and maximum sluny density for sneam RLD21 (with low ,olids content) i~ 61.7. 
62.5. ,md 62.S lb,ft3 re;pecti\·ely C -t590-LAW-l\f\T-RLD-0000- . Section 8. Sheet :No. 14 .. Ref. 
'7. l.-1(22 )). 

Liquid pH 
The range ofslnrry pH repo1ted in the PIBOD for ~tre,nn RLD:!1 is 2.0 to 12 .5 (24590-WTP-DB-PET-
09-001. Table B-2'.i . Ref. 7.1.1 (3)). Slnny pH is not controlled for ~tream Rl.D:!l. as. RLD-\'SL-00005 
(\Yhere stremn RLD2 l origin<lles) doe~ not haYe the capability to neutralize . The resultant pH for stream 
RLD2 l will be proYidecl in rhe conosion dat11 ~beet. 
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6.9.3.4.2 Onrflow to RLD-YSL-00003 

RLD-\'SL-00005 0Ye111ows tluough a 6 inch line to the Plant \\'a, h Ves,el RLD-\'SL-00003 . TI1e 
o,·erflo,Y line ha, connection<., for flu <,hing capability to focilitate cle11ning. ,n~hing. deco11tami.nati11g or 
unplugging the line. and a check , ·ah·e to preYent the spread of contamination to the DI\-\' mility ,ystem. 
TI1e o\'erflo,y line is designed co be free-clrnining. without Hap, and <.,eals. 

6.9A Proces~ ::\Iocles 

6.9..t.l Xormal Operations 

B;isecl on the as<,essment of stream, frequently transferred in ,me! out ofRLD-YSL-00005 . the follo,Ying 
process mode,; are con'.,idered : 

• RLD21 - Di'>charge eft1uent to TLP-\.SL-00009:\.'B lYia RLD-B'L"LGE-00004) 

RLD2 l is the dflneut from the SBS Condensate Collection Ye~<,el. RLD-\'SL-00005 to W<,seb TLP
\'SL-00009A!B in tl1e Prerrentment Fncility. RLD-VSL-00005 receiYe<, effluent stremn, from the LAW 
SBS couden, ate n s,d-. LOP-VSL-00001 and LOP-VSL-00002 . .ind can receiw \VESP conden, ate from 
RLD-\'SL-0000-l . 

Section 6.9.5. l srnmnarize., in tabular fonn the process mode characterized by stream RLD2 l . 

6.9.-1.2 Infrequent Operations 

Based on the a<,se5smeut of , tremu~ infrequently rran~fe1wd iu and our of RLD-VSL-00005. the following 
proce, ~ mode is comidered: 

• Decournm.ination of RLD-\.SL-0000 5 \·ia spray nozzle~ (RLD-:'.\OZ-0000-l!.5) 

Section 6.9.5.2 snnunarize; in rabular fonn the infrequent proce,, mode? clrnrncterized by 
decontarnin:iriou of RLD-YSL-00005. 

6.9.5 Summary of Proce!'!lsing Couditiom for RLD-YSL-00005 

6.9.5.1 Xorm~11 Operatiom 

TI1e follo\Ying table ,ununar:ize, the uonnal proce,-,ing mode for RLD-YSL-00005. where the nriom 
\\'il51<' ~tream" collected in RLD-\.SL-00005 con~i~t prinrnrily of ,ubmerged bed -,crnhher bottom-, from 
LOP-YSL-0000 1/LOP-SCB-00001 and LOP-YSL-00002.!J..OP-SCB-00002 . Trau-,for~ can be routed to 
the Pretreannenr Pbnt Wa , h Ve.,,el (PWD-VSL-000+4) and. in au off-11om1.il ",Cenario when the other 
w , .,eb are tmanilable. to the Plant Wa ~h Ye., '>el (RLD-VSL-00003 ). 

:\'a )tola1itY Temnerature (0 F) Wehiht% UlS 
Stream Number LO\\' I Kmrn. I Unner Low I Konn. I Cnner ~01111 . I Upper 

RLD21 0.1 I KA I 0.2 10-l I 132 I 166 );"! _..\ I < I 
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6.9.5.2 Infrequent Operatiom 

24590-WTP-RPT-PR-04-0001-04, Rev. 00A 
WTP Process Corrosion Data-Volume 4 

Th.: SBS C'oucleu, ate Collecrion Ve~~d {RLD-\.SL-00005) i~ .:quipped with t.n, <,pray nozzles. RLD
KOZ-00004/5. for remote ,·e:;-.el wa;,hing. De1ni11eralized \Yater b normally '>llpplied to tbe spray nozzles 
for interior smface \\·a~hdown for <,chedulecl cleaning ptupose'>. decontamin;:itiou of the ,·essd for 
maintenance pmpo~es. or to dilute the liquid inside the n ssel. In order to aid decontamuiation of the 
w , ,el. chemical, (e.g. soclituu hydroxide) can bl' added to the , upplied demineral ized water Yi fl a \Ya ~h 
cart. howeYer. pH adjustment will typically be accompli-.hed \Yithin rhe recei.\'ing: Yesseh. TLP-\'SL-
00009A/B . 

:',aOH :\folaritv T emoerature (0 F) Wei2.ht % PDS 
Stream Number Kormal Upper i\Of!Uill Cpper Xonnal Upper 

Spray );ozzk; 0.1 
., .. 95 I) 0 -

tRLD-:-;-oz-0000.n 1 

'.\ote : Camtic (~odimn hydroxide) i-, cleliY<'red at 19:\-I (50\Yt%) and diluted for a number of duties 
(24590-\\TP-DB-E>,'G-0 1-001. Section 6.4 . Ref. 7 .1.1(2)) 
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RLD-VSL-00003 
Plant Wash Vessel Appurtenances 

RLD-AGT-00001 

Contents of this document are Dangerous Waste Permit affecting 

Results 

Materials Considered : 

Materials Considered Acc.ptable Materials 
(UNS No.) 

Tvne 304L (S30403) 
Tvne 3 16L (S3 16031 X (too head onlv) 
Al-6XN 6% Mo (N08367) X 
Hastelloy® C-22® (N06022) X 
Hastcllov® C-276 (N I 0276) X 

Recommended Material Types: Top head - Type 316 (max 0.030% C; dual certified) 
Top head nozzles (with dip tubes) - UNS N08367, N06022, or N 10276 
Top head nozzles (no dip tubes) - Type 316 (max 0.030% C; dual certified) 
Shell/shell nozzles - UNS N08367. N06022. or NI 0276 
Bottom head - UNS N08367 
Internals exc l. sprayers - UNS N08367 
Sprayers - Type 316 (max 0.030% C; dual certified) 
Agitator - UNS N08367 or Ultimet® 

Vessel upgraded to 6% Mo alloy to serve as a back-up for RLD-VSL-00005. 

Minimum Corrosion Allowance: 0.04 inch (includes 0.024 inch corrosion allowance and 0.016 inch 
erosion allowance) 

Inputs and References 
Operating Temperature (°F) (nom/ma., ) 86/166 (24590-LA W-MVC-RLD-00008) 
Design corrosion allowance (mch) 0 04 (24590-WTP-M0C-50-00004) 
Umforrn corrosion allowance (mch) 0 024 (24590-WTP-M0E-50-000 12) 
Uniform erosion allowance (inch) 0 016 (24590-WTP-M0C-50-00004) 
Maxunum sohds 3 wt¾ (24590-WTP-DB-PET-09-00 I) 
LocahOn Room L-0126, effiuentcell (24590-LAW-P l-POIT-00002) 
Operating conditions are as stated rn the apphcable secuon of WTP Proce,s Corros,on Data - Volume 4 (24590--WTP-RPT-PR-04-0001-04) 

Assumptions and Supporting Justifications (Refer to Section 19 - References) 

OperatJng conditions presented on the Process Corrosion Data Sheet (PCDS) are conserva11ve wnh respect to corrosion 12 

RLD-VSL-00003 1s equipped with spray nozzles for remote vesse l wastung They arc supplied with demmcrahzed water for a wash-down of the 
mtenor surface for scheduled cleaning purposes. decontammat1on of the vessel for maintenance purposes, or dilution of the liquid 1ns1de the vessel 
To aid m decontamination o f the vessel , chemicals can be added 10 the supplied water 1 

Design mcludes capab tl tty ofsamphng contents of the vessel AdJustment of pH can be accomplished within the vessel via adJ1t1on ofNaOH, 
although pH adJustment will typically be accomplished wit.tun the receiving vessel 1 

Operating Restrictions 

5 

REV 

To protect against localtzcd corrosion m the vessel and tmnsfer piping, develop procedure to bnng the vessel contents wtthm the limlts defined for 
6% Mo al loy (AL-6XN®) m 24590-WTP-RPT-M-11-002, WTP Materials local1Zed Corros10n Design l1m11s, m the event that temperature. pH, 
or chlonde concentrahon exceeds those l1m1ts 
Develop a procedure to control, at a m1rumum, cleamng. nnsmg. and flushing of vessel and mtemals, as appli cable 
Develop a procedure to control lay-up and storage, mcludes both before plant 1s opcrallonal and dunng inactive pcnods after stan-up 
Procedures are to be reviewed and accepted by MET pn or to use 

Complete re-write; no rev bars shown 

4~}l~ 
New format 

Add AEA notice Originator •' ., 
Update references ~ O.bt111 Mlet • di. .-., 

Incorporate revised PCDS 
°'1N._M€T 
Pw:9'1$t;,19.201t 

DATE REASON FO R REVISION ORIGINATE 

Concurrellf,C. .....:JL-&~ 
Operations 

A 
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~i 
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REVISION HISTORY 
4 3/14/06 Modify operating description 

3 5125105 
Update wear allowance based on 

2 4 590-WTP-RPT-M-04-0008 

Incorporate new PCDS 
2 6/30/04 Add Section p - Inadvertent 

Addition of Nitric Acid 
Update design temp/pressure 

Specify mat' ! for top head 

I 11 / 18/03 
Append updated MSDS 

Editorial Changes 
Re-format references 

Add DWP note 
0 4/22/02 Initial Issue 

REV DATE REASON FOR REVISION 

Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 
(AEA), are regulated at the U.S Department of Energy (DOE) 
fac, I,ties exclus ively by DOE acting pursuant to ,ts AEA 
authority DOE asserts, that pursuant to the AEA, ,t has sole 
and exclusive respons1b1hty and authonty to regulate source, 
special nuclear, and byproduct materials at DOE-owned 
nuclear fac1ht1es Information contained herein on 
radionuchdes ,s provided for process descnpllon purposes 
only 
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Corrosion/Erosion Detailed Discussion 
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RLD-VSL-00003 1s normally empty but can receive plant washes consisting of sump contents from the Process and Effluent Cells, 
sump contents from the C3/C5 Drams Collec11on Cell, vessel washes or off-spec1f1cat1on material from LCP-VSL-00001 /-00002. 
LFP-VSL-OOOOl/-00002/-00003/-00004, drams from the LVP-TK-0000 1 berm, suspect rad,oachve material from the RLD-VSL-
00004, and, m off-normal s1tuat1ons, from the RLD-VSL-00005 Overflows from the SBS Condensate Collect,on Vessel are routed to 
the RLD-VSL-0003 The contents of RLD-VSL-00003 m the LAW fac ility are transferred to the PWD-VSL-00044 in the 
Pretreatment (PT) Fac,lity as required to empty the vessel, but transfers can be routed to TLP-VSL-00009A/B m the PT Facil ity and, 
in an off-normal scenario when the other vessels are unavailable, to the RLD-VSL-00005 

Under the Direct-Feed Low Acllv1ty Waste (DFLA W) configuration, effluent will be transferred from RLD-VSL-00003 to the DEP 
system evaporator feed vessel, DEP-VSL-00002 During DFLA W operation, the PT Fac ility transfer routes will be blanked 

1 General/Uniform Corrosion Analysis 

x Backg round 
General or uniform corrosion 1s corrosion that 1s distributed uniformly over the surface of a material without appreciable locailzat1on 
This leads to re la tively uniform thmnmg on sheet and plate material s and general thmnmg on one s ide or the other (or both) for p,pe 
and tubmg It is recognized by a roughening of the surface and by the presence of corrosion products. The mechanism of the attack 1s 
an electrochem,cal process that takes place at the surface of the material Differences in compos,t1on or orientation between small 
areas on the metal surface create anodes and cathodes that facilitate the corros,on process 

b Component-Speci fi c Discussion 
The vesse l 1s exposed to liqu,d from a variety of vessel washes, sumps, drams that are expected to be alkaline and at near-ambient 
temperature However, as RLD-VSL-00003 ,s designed to act as a back-up to RLD-VSL-00005 if necessary, the cond1hons of 
RLD-VSL-00005 must also be considered. temperature up to 166 °F and pH below I The liquids are mixed and there 1s capability of 
pH adjustment Under the RLD-VSL-00003 cond1t,ons, the umform corrosmn rate for both Type 3 I 6L and AL6XN® is low 

The reported operating cond1t10ns suggest that Type 316L 1s suffic iently resistant to uniform corros ion However, a 6% Mo alloy 1s 
also acceptable and 1s selected for the vessel bottom shell and head based on use as back-up to RLD-VSL-00005 . 

2 Pitting Corrosion Analysis 

P1ttmg ,s local 1zed corros ,on of a metal surface that 1s confined to a pomt or small area and takes the form of cav1t1es Chloride 1s 
known to m11late p,ttmg of stainless steel and related alloys in acid and neutral solutmns. In this vessel , the normal alkal me pH 
conditions and temperatures are such that Type 316L stainless steel would be acceptable. Based on 24590-WTP-RPT-PR-04-000 1-04, 
WTP Process Corroswn Data - Volume 4, the vessel ,s to normally operate at 86 °F (166 °F max) at a pH higher than 12, although the 
unscheduled trans fer from RLD-VSL-00004 could be as low as pH I 

The vessel 1s operated such that cond1t1ons do not promote locahzed corros ion The solution in the vessel ,snot left stagnant L1qu,ds 
are pumped from the vessel intermittently A new caustic heel 1s established shortly after the vessel 1s emptied The WTP corrosmn 
studies do not indicate a tendency fo r pitting corrosion m alkaline waste 

The chemistry and operating cond,!lons in th,s vessel fall within the limits established fo r both Type 316L and 6% Mo alloy (AL-
6XN®) in Tables 1-2 and 1-3 of WTP Matenals Locah=ed Corrosion Design Lm11ts report, 24590-WTP-RPT-M-11-002 For 
convenience, this comparison 1s documented on page 6 of this corrosion evaluat,on 

3 Crevice Corrosion Analysis 

Crevice corrosion ,s a form of localized corrosion ofa metal or alloy surface at, or 1mmed1ately adJacent to, an area that 1s shielded 
from full exposure to the environment because of close prox1m1ty of the metal or alloy to the surface of another material or an adJacent 
surface of the same metal o r a lloy Crevice corrosion 1s s1m1lar to pitting in mechanism Crevices m this vessel are hm,ted by the 
design and fabrication practice All welding uses butt welds, and crev ,ces are l1m1ted to wash ring hangers and other internals With 
the stated normal operating cond1tmns , Type 316L 1s the minimum acceptable, a 6% Mo alloy would be the mmtm um considering use 
as back-up for RLD-VSL-00005 

The chemistry and operating cond1t1ons in this vessel fall within the limits establi shed for both Type 3 I 6L and 6% Mo alloy (AL-
6XN®) in Tables 1-2 and 1-3 of24590-WTP-RPT-M-l l-002 

4 Stress Corrosion Cracking Analysis 

Stress corros ion cracking (SCC) 1s the cracking of a matenal produced by the combined action of corrosion and sustained tensile stress 
(res idual or applied) The exact amount of chloride required to cause stress corrosion cracking 1s unknown This 1s because the 
amount vanes wnh temperature, metal sens11tzat1on, and the environment and also because chlonde tends to concentrate under heat 
transfer cond1t1ons, by evaporalton, and electrochem1cally during a corrosion process 

The chemistry and operating cond1t1ons m th,s vessel fall w1thm the hm1ts establi shed for both Type 316L and 6% Mo alloy 
(AL-6XN® ) m Tables 1-2 and 1-3 of24590-WTP-RPT-M-1 l-002 More corros1on-res1stant alloys such as Hastelloy® C-22® and 
Hastelloy® C-276 (UNS N06022 and Nl0276), are also suitable for internal p1pmg or nozzles and are required for any hi gh
temperature internal Imes 

RLD-VSL-00003: Sheet: 3 of 17 



CORROSION EVALUATION 

S End Grain Corrosion Analysis 

24590-LA W-N 1 D-RLD-00005 
Rev.S 

End gram corrosion 1s preferential corros ion which occurs along the worked direction of wrought stainless stee ls exposed to highly 
ox1d1zmg ac id cond 1t1ons End gram corrosion 1s exclusive lo metallic product forrns with exposed end grams From shearing or 
mechanical cutting and only occurs when exposed end grams are exposed to highly mcid1zmg ac id cond1t10ns Such cond 1t1ons are not 
present m this vessel , therefore, end gram corrosion 1s not a concern 

6 Weld Corrosion Analysis 

The welds used m the fabrication will follow the WTP spec1ficat1ons and standards for quality workmanship The materials selected 
for this fabricauon are compatible with the weld filler metals and ASME/AWS practtce Usmg the welding practices specified for the 
proJect, there should not be gross m1cro-segregatton, prec1p1tatton of secondary phases, formation of unmixed zones, or volat1l1zatton 
of the alloying elements that could lead to localized corrosion of the weld Controls on the cover gas, heat mput, and mtcrpass 
temperature ltm1t the heat tmt Welding procedure review will confirrn appropriate weld filler metal 1s specified Corros10n at welds 
1s not considered a problem m the proposed environment No add111onal allowance 1s made for weld bead corrosion 

7 Microbiologically Influenced Corrosion Analysis 

M1crob1olog1cally infl uenced corrosion (MIC) refers to corros ion affected by the presence or act1v1ty, or both, of microorganisms 
Typically, with the exception of cool mg water systems, MIC 1s not observed m operating systems The proposed operating conditions 
are suitable for m1crob1al growth, but the system 1s downstream of the mam entry points of microbes so the poss1b1lity of MIC 1s 
small Rmsmg with untreated process water may be a concern, rinsing w ith demmcral ,zed water 1s recommended Cond1t1ons that 
lead to MIC are not present m this system 

8 Fatigue/Corrosion Fatigue Analysis 

Fat igue is the process of progress ive localized permanent structural change occumng ma material subjected to fluctuating stresses 
less than the ultimate tens ile strength of the material Corrosion fatigue 1s the process wherein a metal fractures prematurely under 
cond1t10ns of simultaneous corrosion and repeated cyclic load mg at lower stress levels or fewer cyc les than would be required to cause 
fatigue of that metal in the absence of the corrosive environment 

Corrosion fatigue 1s a function of the cyclic load mg and corrosive conditions The vessel design 1s such that fatigue loads adhere to 
design code ltm1tat1ons Based on 24590-WTP-MVC-50-00009, LAW. BOF. and LAB Vessel Cyclic Datasheet fnputs, vessel 
tem peratures experience no significant changes, therefore, there 1s no significant therrnal cycling It can be stated that cond1t1ons with 
leads to fatigue or corros10n fatigue arc not present m this vessel . 

9 Vapor Phase Corrosion Analysis 

Conditions m the vapor phase and at the vapor/liquid interface can be significantly different than those present m the liquid phase 
The corrosion evaluation of the vapor phase portion of the vessel considers the surface will be covered with a water vapor condensate 
and possibly droplets of splashed waste and nnse solution The vessel 1s fttted with wash rmgs that will be used penod1cally to wash 
down the s ides The vapor space corrosion rates are less than the immersed surfaces and the transport away from the surface will be 
less because of the no-flow conditions As compared to the corros10n in the 1mmers1on section, the corrosion rates m the vapor space 
are much lower Vapor phase corrosion 1s not a concern 

10 Erosion Analysis 

Eros10n 1s the progress ive loss of material from a soltd surface resulting from mechanical mteract1on between that surface and a 
fluid , a multt-component fluid, or solid particles carried with the fluid Veloc1t1es w1thm the vessel are expected to be low While 
the PCDS shows no solids, based on 24590-WTP-DB-PET-09-00 I, Process fnputs Basis of Design (P!BOD) . the solids could be as 
high as 3 wt¾ -Eros10n all owance ofO O 16 mch for Type 304L and 316L stainless steel components with solids content below 
25 wt¾ at low veloc11tes (up to 12 ft/s) 1s based on 24590-WTP-MOC-50-00004, Wear Allowance for WI'P Waste Slurry Systems 
Smee the AL-6XN® 1s norrnally harder and stronger than the austemt1c stainless steels, the erosive wear allowance used for the 
austemt1c sta inless steel is conservative when used for AL-6XN® 

Cond1t1ons that lead to localtzed erosion are not present m this vessel so no locahzed erosion allowance 1s necessary 

11 Galling of Moving Surfaces Analysis 

Where two metals are moving in contact with each other wtthout lubncat1on, there 1s a risk of damage to the tr surfaces No moving 
unl ubncated surfaces are present w1thm the vessel, therefore, gall ing 1s not a concern . 

12 Fretting/Wear Analysis 

Fretting corros ion refers to corrosion damage caused by a sltght oscillatory slip between two surfaces S1mtlar to galling but at a much 
smaller movement, the corrosion products and metal debns break off and act as an abrasive between the surfaces, producing a classic 
three-body wear problem This damage 1s induced under load and repeated relative surface motton. Cond1t1ons which lead to fretting 
are not present m this vessel, therefore, fretting 1s not a concern 
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13 Galvanic Corrosion Analysis 
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Galvanic corros ion 1s accelerated corrosion caused by the potential difference between the two d1ss1m1lar metals in an 
electrolyte One material becomes the anode and the other the cathode. Corros ion occurs on the anode materi al at the interface 
where the potenti al gradient 1s the greatest A potential difference of more than 200 mV 1s needed for a sufficient driving force 
to initiate galvanic corrosion The potenti al difference fo r any combination of alloys used m the vesse l des ign is not suffic ient 
fo r galvan ic currents to overcome the passive protective fi lm For such alloys. there 1s negl1g1ble potential diffe rence, so 
galvanic corros10n 1s not a concern 

14 Cavitation Analysis 

Cavitation 1s the fo rmation and rapid collapse of cavities or bubbles of vapor or gas w1thtn a hqu1d resu lting from mechanical or 
hydrodynamic fo rces. Cavitation is typically associated with pumps and ori fi ce plates. not vessels The agitator blade 1s susceptible 
to cavitation For this reason, agitators are replaceable components To avoid excess ive maintenance, a UL TIMET® al loy has been 
selected fo r the agitator blades The cobalt-based alloy offers res istance to cavitation damage This all oy also possesses high tens ile 
strength comparable to many duplex stainless steels combined wtth excell ent impact toughness and duct1hty. 

15 Creep Analysis 

Creep 1s time-dependent strain occumng under stress and 1s described as plastic flow, yielding at stresses less than the yield strength 
Creep is onl y experienced dunng operations at high temperatures . Temperatures much greater than one half the absolute melting 
temperature of the alloy are necessary for thermally-acti vated creep to become a concern The vessel operating and design 
temperatures are too low to lead to creep, therefore. creep 1s not a concern 

16 Inadv~rtent Nitric Acid Addition 

At thi s time, the design docs not provide for the presence of nitric acid reagent in this system Add1ttonally, the vessel is des igned to 
allow fo r receipt of RLD-VSL-00005 contents which could be at pH as low as I 

17 Conclusion and Justification 

The conclusion of this evaluation 1s that RLD-VSL-00003 can be fabncated from either Type 3 I 6L stainless steel or a 6% Mo alloy 
and is capable of providing 40 years of servi ce Either Type 3 I 6L stainless steel or a 6% Mo alloy is expected to be res istant to 
uni form and localized corros ion under the expected operating cond1t1ons. Based on 24590-WTP-M0C-50-00004, the probable loss 
due to unifo rm corros ion over 40 years is 0.024 inch; loss due to uni fo rm erosion over 40 years 1s 0 0 16 mch A design corros ion 
allowance of 0 04 inch is recommended and provides sufficient protect10n against corros10n and eros10n of the vessel Higher nickel 
alloys (such as Hastelloy® C 22® or C-276) would also be satisfactory due to their generally higher resistance to uniform and 
localized corros ion. Both alloys C-22 and C-276 are suitable for internal p1pmg 

Based on comparison of the process conditions documented m 24590-WTP-RPT-PR-04-000 1-04, against the limits for Type 316L 
and AL-6XN® (6% Mo alloy) documented in 24590-WTP-RPT-M-l 1-002. WTP Matenals locali=ed Corroswn Design l1mt1s, the 
PCDS values, which take mto account conditions at contract max imum values, fall within the applicable li mits 

No localized erosion of the vessel 1s expected. so no add111 onal localized protection 1s requi red 

18 Margin 

The uni form corros10n allowance for the vessel 1s 0 04 inch based on the range of inputs, system knowledge, handbooks, hterature, 
and engineeringJudgment/expcnence The service cond1ttons descnbed above resul t m a predicted loss due to uni form corrosion and 
erosion of0.040 inches The specifi ed minimum corros ion allowance equals the muumum required corrosion allowance specified m 
the mput cal culations. margin is provided in the calculation. The un iform corrosion design margin fo r the operating conditions 1s 
sufficient to expect a 40 year operating life and 1s Justified in the referenced calculations 

The locahzed corros ion margin 1s based on comparison of the process cond11tons documented in 24590-WTP-RPT-PR-04-000 1-04 
agamst the hm1ts fo r Type 3 16L and AL-6XN® documented in 24590-WTP-RPT-M-11-002 The PCDS values, which take into 
account conditions at contract maximum values, are w1thm the applicable limi ts 

The eros ion allowance of 0 0 I 6 mch 1s based on 24590-WTP-M0C-50-00004, Wear Allowance for WTP Waste Slurry Systems The 
recommended um form erosion allowance prov ides sufficient protection for eros ion of the vessel walls. The margm m the eros ive 
wear allowance 1s contained m the refe renced calculati on (24590-WTP-M0C-50-00004). 

The maxunurn operating parameters for this vessel are defined m the PCDS. As shown in the table on the fo llowing page, the PCDS 
calcul ated pH, chemistry. and temperature are bounded by the matenals localized corrosion des ign ltm1ts documented m the WTP 
Matenals Locahzed Corros ion Design Limits report The di fference between the design hm1ts and the operating max imums (PCDS 
value) is the localized corrosion design margin and, based on the operating condittons. 1s su ffic ient to expect a 40 year operating hfe . 
The Plant Wash Vessel, RLD-VSL-00003, is protected from localized corrosion (p11tmg, crev ice, and stress corrosion) by operating 
w1thm the acceptable range of the design li mits Operational and process restnct1on will be used to ensure the hm1ts are mamtamed 
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MATERIALS LOCALIZED CORROSJON DESIGN LIMITS-Type 316L 
Tem11erature .I!!!. ~hloride H)'.droxide Cl"/OH· 

(OF) (molar) (molar) (molar) 

DESIG N LIMlT 150 to 200 ~,o I max 

RL D-VSL-00003 

Discharge effi uent to I Discharge effiuent to 166 12 9 2 IE-02 8. IE-02 0 256 
PWD-VSL-00044 DEP-VSL-000021 

RLD27) (RLD27) 

Inlet Vessels to RLD-VSL-00003 Tem11erature I!.!:!. C hloride Nitrate c 1-MO1= 
(OF) (molar) (molar) (molar) 

Desi1m Limit :S 150 < 5 1.5 max 
Suspect radioactive matenal from 

Does not 
RLD-VS L-00004 157• 0 32 2 9E-0I 0 .0 

reso lve 
(RLD35) 

Inlet Vesse ls to RLD-VSL-00003 Tem11erature Jill Chloride 
CT} illl!!!ll 

Desien Limit 150 ma x 5 to IO 300 max 

C3/C5 E ffiuent from L VP-TK-0000 I 
Containment Drain 122 95 5 1 

(represente d by L VP 17) 

Inlet Vessels to RLD-VSL-00003 

Vessel Washes or Off-Specificatio n Material AdJ usted values 
(RLD25) not available 

C3/C5 Effiuent from This stream ts not modeled 111 APPS and would be bounded by any other feed 
Process/Effluent Cell Sumps stream received or transferred on a normal basts 

Suspect Radioactive Liquid from Tuts s1ream 1s not modeled m APPS and would be bounded by any other feed 
NLD-VSL-00005 stream received or transferred on a normal basts 

Vessel overflows from 
Tuts stream ts not modeled in APPS and would be bounded by any other feed 

RLD-VSL-00005 
(off-normal) 

stream received or transferred on a normal basts 

Notes for thts table 

1 DFLAW configuration based on 24590-BOF-RPT-PR-1 5-001 , Direct Feed LAW Process Corrosion Dara Under DFLA W 
configuration, the PT Fac1 lt ty transfer routes are blanked 

Inlet vessels to RLD-VSL-00003 based on 24590-WTP-RPT-PR-04-000 1-04, Section 6 8, and Figure 12, which tdenttfies normal and 
off-normal streams Where mformatmn 1s ava1lable, off normal streams are al so 1den1Jfied m the table above . 

References sources fo r this table 

• Design l1m1ts - 24590-WTP-RPT-M-11-002, Tables 1-2 & 1-3 
• RLD-VSL-00003 (RLD27) - 24590-WTP-RPT-PR-04-0001-04, Figure C-46 
• RLD-VSL-00004 (RLD35) - 24590-WTP-RPT-PR-04-0001-02, Figure C-1 
• LVP-TK-00001 - 24590-WTP-RPT-PR-04-0001-04 , Sections 6 8 3 I 4 and 6 6 3 2 I and Figure C-36 
• C3/C5 Effiuent from Process/Effluent Cell Sumps - 24590-WTP-RPT-PR-04-000 1-04 , Section 6 8 3 1 3 
• Suspect Rad1oac11ve Ltqutd from NLD-VSL-00005 - 24590-WTP-RPT-PR-04-0001-04 , Section 6 8 3 I 5 
• RLD-VSL-00005 overflow - 24590-WTP-RPT-PR-04-0001-04, Section 6 8 3 I 6 
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MATERIALS LOCALIZED CORROSION DESIGN LIMITS - AL-6XN® 

Design Limit 

RLD-VSL-00003 

Design Limit 

Inlet Vessels to 
RL D-VSL-00003 

Suspect radioactive material fro m 
RLD-VSL-00004 

D35) 

Design Limit 

Inlet Vessels to 
RLD-VSL-00003 

C3/C5 Effluent from LVP-TK-00001 
Containment Drain 

re resented b L VP 17 

Notes for th 1s tab I e 

Temperature (°F) 

212 max 

Temperature (°F) 

150 max 

1571 

Temperature (°F) 

150 max 

122 

pH Chloride {ppm) 

2:10 25,000 

pH Chloride (ppm) 

I to 5 25,000 

0 32' 10,375 

pH Chloride (ppm) 

5 to JO 25,000 

9.5 5 1 

1 PCDS temperature for the RLD-VSL-00004 is fro m 24590-LAW- MVC-RLD-00009, Process Data Input /or LAW C3/C5 
Drains/Sump Collectron Vessel (RLD-VSL-00004) and Transfer Pumps (RLD-PMP-00002AIB) Bounding temperature of 157 °F 1s 
based on condensate received from the LOP-WESP-0000 1&2 at 12 1 °F mcludmg a margm of36 °F (20 °C) The nominal 
temperature ofRLD-VSL-00004 of 121 °F 1s w1thm the limits for 6% Mo alloys. 

2 DFLA W config uration based on 24590-BOF-RPT-PR-15-00 1. Direct Feed LAW Process Corros,on Data. 

3 24590-LA W-M6N-SHR-000 l 9 has been processed to add sodmm hydrox ide (NaOH) to RLD-VSL-00004 to make the sol ution 
compliant to the WTP Materials Localized Corrosion Design Lnrnts Chemical adjustment m RLD-VSL-00004 will produce a 
condensate fl ow stream that 1s compliant with the design limits for both Type 3 16L and AL6XN used m the subsequent vesse ls, which 
includes RLD-VSL-00003 

Inl et vessels to RLD-VSL-00003 based on 24590-WTP-RPT-PR-04-000 1-04. Sec tion 6 8, and Figure 12, which 1dent1fi es normal and 
off-normal streams Where mformat1on 1s availabl e, off normal streams are also 1dent1 fied in the table above 

Refe rences sources for this table 

• Des ign limits - 24590-WTP-RPT-M- 11-002, Tables 1-2 & 1-3 
• RLD-VSL-00003 (RLD27) - 24590-WTP-RPT-PR-04-000 1-04, Figure C-46 
• RLD-VSL-00004 (RLD35)-24590-WTP-RPT-PR-04-000l -02. Figure C-1 
• LVP-TK-0000 1 - 24590-WTP-RPT-PR-04-000 1-04, Sect10ns 6 8 3 I 4 and 6 6 3 2 I and Figure C-36 
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PROCESS CORROSION DATA SHEET (extract) 

Component(s) (Name/ID#) Plant Wash Vessel (RLD-VSL-00003) 

Facility LAW -------
In Black Cell? No 

Chemicals Unit 
Cations (ppm) 

Al+3 (Aluminum) ppm 

Fe+3 (Iron) ppm 

Hg +2 (Mercury) ppm 

Pb+2 (Lead) ppm 

Anions (ppm) 

er (Chloride) ppm 

co3-
2 (Carbonate) ppm 

F- (Fluoride) ppm 

N02- (Nitrate) ppm 

NO, - (Nitrite) ppm 

po4-
3 (Phosphate) ppm 

so4-
2 (Sulfate ) ppm 

OH(aqr ppm 

OH(sr ppm 

pH 

Suspended Solids wt% 

Temperature ''F 

Liquid Density lb/ft3 
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-------
Stream ID 

RL027 
AQUEOUS 

3564 

4233 

0 

20 

738 

10,299 

1030 

986 

4419 

2680 

957 

1363 

804 

12.91 

0 

166.00 

62.4 



Figure C- 46 RLD-VSL-00003 Aq ueous PCDS 
Vessel : RLD-VSL-3 
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6.8 PhrntWush Yessel (RLD-YSL-00003) 

6.8.1 De'>criptiou of Yes~el/Equipmeut 

24590-WTP-RPT-PR-04-0001-04, Rev. 00A 
WTP Process Corrosion Data - Volume 4 

111.: Pbnt \\'ac,h Ve,sd (RLD-VSL-00003) i'.. nonnally empty. bur can r.:ce!Ye plant \\'ll'>h.: , c011<,1'-ling of 
<,ump contents from the Proces<, and Effln.:nt Cell '.. (RLD-SL"').IP-00029 to -00032 and RlD-Sl}MP-
00035, -00036). sump cout.:nts from the CJ"C.'i Drains Colkctiou Cell (RLD-SU~-IP-000::!SL \·.:•»el 
\Yash.:, or off-specification material from proc<::!>'.. , ·essd s (LCP-VSL-0000li-00002. LFP-VSL-00001/-
00002 '-00003. -0000•). <lraim from the Caustic Collection Ye;,;,d (L \·P-TK-0000 1 I benn. smpect 
radioacti\·e material from the CT C.5 Drnin~.'Smup Collection Ves',el (RLD-VSL-0000•). and in off
nonual siruatiom. from tho: SBS Cond.:n,at.: Collection \.6<,el (.RLD-VSL-00005) . OYerflmn from ch.: 
~BS Condensate Collection Ves~d are routed to the RLD-VSL-0003 . Tho: cont.:nh of the RLD-VSL-
0000.~ in tile LAW facility are trnm,ferred to the P'.VD-YSL-000-'W in th.: PT facility a<, requir.:d to .:mpty 
the ye,-~el. but trnn,-.fer, can be routed to the LAW SBS Condensate Receipt \'e5<,eJ, (TLP-\"SL-
00009.--\/ B) in the PT faci lity and. in an off-110111.1<1! scenario when the other Ye,,el, are urnn-ailable. to the 
SBS Conclen'>a te Collection Ve<,sel (RLD-\"SL-0000 :-). 

Figm·e 11 proYides a .-,ketch of the input and output ammgemem of stream, for RLD-VSL-00003 . 
Stream~ that are uot primmy route~ ;ire repre <,.:uted \\·ith clash.:d line~. 

C:JiCS Effluent from Process/ I ---.> 
Effluent Cell Sumps L__ 

VesseiWa,J,,e,,«O.ff. ~-
Spee Malena! ~ 

LVP•TK-00001~=~~~~ r > 
Su"l"'\,l R..J..,dsl;.,~ W<lu,J L_ ">--------..! 

frum NLD,.VSL-00005 / 

Suspeel radioactive malerl•I from ~ 
!he C31C5 Drains/Sump Collecbon RLC'O, 

Ves.sel RLO.VSL.0000• 
Vou.,j ~~ , /~- ··········-··-···-·· 

Figure 12 RLD-VSL-00003 Sketch 

6.8.1 System Functiom. 

Tile proces~ ti.mction~ ofthi~ ,·essel are as follow~ : 

• ReceiYe Liquid Eftlueut<, 

• Stor.: Liquid Ef11neut<, 

• :t-.-fix Liquid Et11uems 

• Transfer Coll.:cted Et11uenb 
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Thi, n~ssel performs additional sy;rem fuucrious beyond the process fiu1ctiom. bm 1hese are our,ide the 
scope of this document. The non-proces, function; are not di;cn,;ed ,my fi111her in this document. 
Hm,·ewr. they are li,ted bdo,,· for completeue,s: 

• Confine Hazardous ~Ia terials 

• Fh1,h System Co111po11ents 

• Report System Conclirious 

6.8.3 Description of Prore5~ Function~ 

6.8.3.1 Rert'iw Liquid Efflut>nh 

The follo,Ying proce,s ~II eam~ taken from Proce~, Flo,, Diagram 24590-LA \\' -:-I.5 -\" 171-000 14 (Ref. 
-:- . l. 3(19)) and a,sociared DC:--J" are inputs to RLD-\"Sl-0000.~ : 

• RLD25 - Vessel Wa$he~ or Off-Spec Material 

• RLD35 - Smpect rndioacti,·e material from the C 3 C5 Drain; :Sump Collection Ve;;el RLD-
VSL-00004 

• C3!C5 Effluent from Proce, ~ 'Effluent Cell Sump, 

• C3.-C5 Eft1uent from L \ 1'-TK-00001 Coutaiumenr Drain 

• Suspecr Radioactin~ Liquid from :-.'LD-\'SL-00005 

• Ve»el o,·erflO\YS from RLD-Vc;;L-00005 

6.8.3 .1.l RLD25 - Yessel \Va~bes or Off-Specification .\faterial 

Stream RLD25 i; the \Ya ~h effluent or off-specificati on material from LCP-\.SL-00001. LCP-\:SL-
00002. LFP-VSL-00001. LFP-VSL-00002. LFP-\.SL-00003. and LFP-\.SL-0000-t. 

~folaritY 
The ,oditun molarity of ;rream RLD25 nonnally nmge5 from 0. 1 to 0.2 :VI. 

Temperature 
Heat lo,,e, in the piping bem·eeu the LA \V , ·es-.el,. , ump~. mid RLD-VSL-0000.~ c1re assumed to be 
negligible clue to the short piping distance nnd the high Imm.fer rnte . The Ye;;el i, nonnally opernri..ng 
between 76"F and -.:-7 ~F C:!-t.590-WTP-DB-PET-09-00 l. Appenclix B . Table B-'.:5. Ref -:-. l .1(3)) . To be 
b.ip:he, t expected. the maxinnun operating temperature is the ;,ame as th.at of the LA \V 5BS Condeu, ate 
Collection Ve~sel tRLD-VSL-0000'.i). which i.; l66 ' F (24590-LAW-:t,.-I\T-RLD-0000S. Section 6.1.3. 
Ref. -:' .l.4t~3)t. 

Sollds Conrentrntion 
The no1111al coucentrntion of rn;pended ,olicls for proce,; stremu RLD:::!5 is :::! .3 to 3.0 wt°•i> UDS C-t590-
\\'TP-DB-PET-09-00L-\ppeudix B. Table B-25. Ref. '.' .1.1 (3)) 
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The 1w1111al operating demitie, for qre<1m RLD25 me 62 --l to 62 .5 lb/ft3 (2--l.590-WTP-DB-PET-09-001. 
Appendix B. Table B-25. Ref. 7.1. Wll. 

Liquid pH 
Liquid pH of stream RLD25 \\·i ll 1101111.ally rnnge from 12 . 5 to 13.5 (2--15 90-WT P-DB-PET-09-001. 
Appen<lixB. TableB-25. Ref. 7.l.l(31l. 

6.8.3.1.2 RLD35 - Smpect rnclioactin material from the C3/C5 Drains/Sump Collection Ve\sel 
RLD-YSL-0000--l 

Stream RLD35 is the contents of the C3 :C5 Drni.t1, ;Sump Collection \ "es~el iRLD-VSL-0000-l). which is 
compri , ed of liquid drain~ from the Wet Electrnstc11ic Precipitaror-, (LOP-WESP-00001 ·00002). aud 
drai.t1s from nut hec1ders and floor drai.J1s from C3 C5 area<, . The unscheduled CJIC5 ch"ains collected i.t1 
the C 3 1C 5 Drnim/Stunp C ollectiou \. essel (RLD-\ ·st-00004 l can be tramfened to the Plm1t Wash 
\"e,-,el <RLD-\.SL-00003> ,·ia RLD-BULGE-00001 a~ required in onkr to .:mpty the ,·e, <,el. 

:\fohuitv 
Since there is no chemical adjustment of the contents of RLD-\.SL-00004 prior to transfer to n:s-.el RLD
VSL-0000315. the sodmm molarity is not a controlled p:muneter for the proce-,s ~tream RLD35. 
HO\Ye,·er. the maxinnun concentration of sodium is 0. 2 molar. as de1em1i.t1ed by the Proces<. Inpub Ba; is 
of Design (24590-\VTP-DB-PET-09-001. . ..\.ppendix B. T.ible B-26. Ref. 7.1.1(3 l). 

Temperature 
RLD-YSL-0000-l collecf'> effluent drnilli from CJ;C5 c1 rea~ within LA \Y facility. The mi.t1imum 
temperanU"e for both au intenrnl unoccupied C3 area and internal C5 are11 is 59°F \245 90-\VTP-DB-£-.iG-
0 1-001. Table 12-1. Ref. .., l. l/2)). Howe,·er. RLD-VSL-0000--I abo recei\·es condem11te from the 
WESPs at a nominal tempernni.r<! of 12l '' F (24590-L\ W-~f\T-RLD-00009. Section 73. Ref. 7_ 1.4(2-4 )) . 
The , ·es-,er s nominal operati.J1g temper:inu-.~ i;, the same as that of the \YESP conde1hate entering the 
, ·es5el at 121 cf (24590-LAW-M\'C-RLD-00009. Section -.3 . Ref 7 . U(24)). The maxinnuu 
tempernnire of the \VESP off-gas discharge is 126°F (2-l590-LAW-~·1EC-RLD-0000I. Section 2.16. Ref. 
7. 1.40 S)). The \"essers design 1emperanu-e i'> based on adding a margin of 24r. F abo,·e the maximum 
\VESP offga5 tempernture O'.!6"F) C.4590-L,\ W-)fEC-RLD-00001. Section 7.2.2. Ref. "7. l.4C1S l). 
TI1erefore. the mii1imum tempernn1re i~ 59°F . nominal temperanu·e i<. 121 ~F. and the maximum 
tempernnu·e is 150°r. 

Solids Concentration 
The nonnal concentrnrion ofm-,pencted solids for proce~'> stream RLD35 i'> 0 \\1"·0 l.'DS (24590-WTP
DB-PET-09-001. Appendix B. Table B-26. Ref 7 .1.1 (3)). :Kote that Ye~sel RLD-VSL-00004 nonnally 
collects C3 C5 floor drai.J1,. \\ 'ESP draim from LOP-WESP-0000 J 12. mid effluent from rhe ,·essel Yent 
header drain. which nre expected to h,n-e negligible smpended solids. 

Liquid Dem,itY 
The mi.t1inu1111 nncl no11U11c1l densitie'> of sue::nn RLD35 :ire 61 .0 lbift3 and 6 1. 7 lb ft3

• re-,pectiYely \24590-
LA \V-)·fVC-RlD-00009. Section 7.5.2 . Ref. -:.1.4(2--l/). The maxinmm den,ity of , tream RLD35 is 62.5 
lb:ft 3 {2--1590-'\VIP-DB-PET-09-001. Appendix B. Table B-26. Ref. :.l.1(3J1. 

Liquid nH 
Liquid pH of ,tream RLD35 will nonnrilly rnnp;e from 1.0-11.0 , 2-t590-\VIP-DB-PET-09-001. Appendix 
B. T:ible B-26. Ref. :.l.J\3)). 
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C31C5 Effluent frnm Prnresv'Efflueut Cell Sumps 

Based on RLD-\"SL-00003 P&ID (24590-LA W-:\16-RLD-0000100 I. Ref. 7. L3l5 l )) the C3 C5 Efl1uent 
from Proc,:;<,,Eft1uea1 Cell Sumps are <,howu a, receipt of 1yaqe from either of the following 

1) the RLD-Bl.JLGE-00001 a~ C3 C5 Effluem from tlle C3.'C5 Drains.S ump Collect1on \ "6 sel RLD
\"SL-0000-4 ( Stream RLDJ5 propertie~) 

2) Sump Pump~ RLD-P,\fP-00OJ I. -00032 (RLD-Sl:-iP-00035 .~ RLD-SillfP-00036 mpecti\·dyJ a, 
proce~~ fluid that is recei, eel from RLD-B"CLGE-00004 dr.:i i.i1 1Yhich is RLD-\"SL-00003 co11knh 

3) Sump Eft1ueut from RLD-P~iP-0000-t l RLD-STJ:\lP-00028 \ ·which is primarily RLD-\'SL-00004 
conrent~ (Stream RLD35 propertie, ). 

l\ote: This ,tream is not modeled in .'\PPS and 1Yould be bounded by any other feed Mream RLD-Y~L-
00003 receiYes or trau~fer, on a nounal basi:;, _ Therefore. the stre,nn i~ not disc11s, ect any fnrther i.11 thi~ 
docmnent . 

6.8.3.1.4 CYC5 Effluent from L YP-TK-00001 Coutaimneut Drain 

Drain, from the L \"P Scmbber Caustic Collection \"es,el lL \ "P-TK-0000 1 J benn are trnmfeued a~ 
required to the Plant Wn~h \"e,<, d (RLD-\'SL-00003 L The , crnbbiug ,olution is continuou,ly 
recirculated tluough the L VP Catbtic Scrubber. L \ 'P-SCB-0000 I . The C 3. C5 efl1uent in the conr3iJ.11ne11t 
drain \Yill haYe the s,nne propenies as the L \"P-TK-00001 Ye-.-.el coutems. ,;tream LYP~l . a, giYen in 
Section 6.6.3 .2 . 1. 

6.8.3.1.5 Suspect R1dio:1ctiw Liquid from ~LD-\"SL-00005 

KLD-\.SL-0001)5 collects CLC:2 clrain,;:sump<, ~~"R for rnteri.in '>tornge before transfen-i.ng the ef11uents 
to BOF. Nonnally the ).'LD ~y~tem tran~fers clean effluent to the BOF. HoweYer. if the effluent i) nor 
clrnracteriz.:d a, cle11n. the ~uspect rad10.:icriw mmeri al from the KLD-VSL-00005 is trnmfen-ed to RLD
VSL-00003. Thi-; i, an infrequent operation. TIU$ stream i5 not modeled ill . .\.PPS and 1Youlcl be bounded 
by any other feed stream RLD-VSL-00003 recei\·e~ or tramfers 011 a nonmil basir,_ TI1erefore. the stream 
is not discussed any further in this document. 

6.8.3.1.6 V es\t'I o,·erflows from RLD-YSL-00005 

RLD-\"SL-00005 oYerflo,,·s to RLD-\-SL-00003 dm111g nn off-nonual condition. 11u'> stream is nor 
modeled in A.PPS and would be bolU1ded by nny o the1 feed stream RLD-VSL-00003 receiYes or trnmfers 
on a nomrnl basi~ . Therefore . the strenm 1s not di-;cnssed any further in tbi<, document. 

6.8.3.2 Store Liqnicl Effluent,; 

TI1e Plant \\"ash Ve,!>el (RLD-\"SL-00003) i$ nonually empty. but can recei , ·e p lant wa,hes and drain,; . 
RLD-YSL-00003 sen-e, a, a ,pa.re for tl1t:: SBS condemate collection Ye,~el (RLD-\"SL-00005 ). ,Yhe11 
requiJ.·ed . 
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Mixing: within RLD-VSL-00003 is accomplished by operntiug: mechanical agitator RLD-.-\GT-OUOO 1. 
The ag:irntor RLD-AGT-0000 I is prm·ickd to properly nlix the co1llem~ aud to suspend solid~ 
Gccumu]atecl in the \·e~sel for uausfer or sampling operatiom in RLD-YSL-00003. 

6.8.3.-1 Tramfer Colltcted Effluents 

The following: proce5, $!reams taken from Proces~ Flow Diagram 2• 590-LA W-~I5-\'l -:r-ooo 1-l (Ref. 
7. 1.3( 19)'1 and a'>sociated DC~\ are onrput', from RLD-YSL-00003: 

• RLD2" - Discharge effluent to PWD-VSL-0004• 

• o,·erflO\\' to cell ',lllllp RLD-VSL-0000-l 

6.8.3.-U RLDZ7 - Dhchargt> effluent to PWD-VSL-000-U 

Stream RLD27 i', the collected efflueut from the LA\\' \·essel \\'a~hes. draius. and ~ump, collected in the 
Plant Wa~h Ye,sel i_RLD-VSL-00003). RLD2: is nonnaJly discharged to the Pretreatment Plant \\'ash 
Ves;d (P\\'D-\'SL-0004-l). 

The Plant \\·ash Ves:;el lRLD-\.SL-00003) and SBS Condensate Collection \ :e,sd (RLD-\'SL-00005) 
content" are routed in dedicated t.ran,fer liues from the pump di,charge header ill the Plant \\'a',h SBS 
Condensate Collection \'ah·e Bulge (RLD-BUI.GE-0000-IJ to the Pretreatmenr P]allt \\'ash \'e,',el (PWD
\'SL-00044) alld the Pren-eatment LAW SBS Co11densare Receipt Vessel, tTLP-YSL-00009.-\/ffl 
re,pectiYely . Cros, -connectiom bel\,·een these trau~fer lines witllill the Plam Wasl1·SBS Condensate 
Collection \"a]w Bulge and the Pretreatment facility exi~r ill order to enable Olle of the n:111,fer lil1e, to be 
11.,ed as a bac k-up for rhe other. Between facilitie~. t11e trnnsfer li.J1e:;, are buried and sloped to the 
Pretreatment facility. and are de5ig:ned to be free draining without any trnps. Demil1eralized \Yater is 
supplied ro the tramfer li.J1es for flu,hing:. 

:\folaritv 
The nonnal plaut ,rnsh feed from RLD-VSL-00003 ha ; a sodium molarity tlrnt ran ges from 0 .1 mol.ir to 
0.2 mofar duril1g nonnal operations (2-t~90-WTP-DB-PET-09-00I. Page B-25. Ref. 7. 1.1(3\). pH 
adjmtment can be accomplished ,,·irhiu the Ye,'>e1 , ·ia addition of sodium hydroxide from a wa , h cart Yi:i 

the \Y,:i<,h nozzle~. Ho,ye,·er. pH adjmtment \\·ill typically be accompfohed wi1hi.t1 the receiYing , ·e;sel. 
P\\1)-\'SL-000-M . Therefore. die sodium molarity is not a cont101led parameter for the proce:;,,; stream 
RLD2- . 

Temperature 
P\\U-VSL-000+4 will recei\·e \\'a"he5 and sumps from n uious LA \V somces. It can :ilso be n,ed a; a 
~p11re for RLD-YSL-00005. The upper opernting: temperatme \Yill be a,.,muecl to be the ~ame as tlrnt of 
RLD-\"SL-00005 . which is 166"'F ('.:-! WO-LA \\·-~I\-C'-RLD-00007. Section 8. Sheet ):o. 14. Ref. 
7.1.4(.22 )). RLD-VSL-00003 wiJl nonna11y be empty except for a heel that \\'ill keep the ptunp -.nction 
liue& ~nbme1ged. The 11omi11al temperature \\'ill be the a\'erage temperntme of the , unmmcling cdl. 86"F. 
The minimum temperatlm~ will be the niininnuu temperatllre of the , mtonnd.ing C5 cell. 59'F C:.i590-
L\ \V-~1YC-RLD-00008. Section 7.3 . Ref. 7.1 .4(23)). 
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TI1e nonnal and the upper ~olids conemrarion in stream RLD2 7 i, 2 .3 and 3 .0 \Yt<l o UDS. respectiYely 
C-k'i90-\VTP-DB-PET-09-001. page B-2~ . Ref. : .1 .1(3) ) .. 

Liquid Deu~ity 
TI1e normal demit:· ofRLD2, i, 62A lb.ft; \Yhich is tlrnt ohrnter. The upper shmy deu~ity ofRLD2- i, 
bajecl on the cle~gn ,pecific gr:iYiry in RLD-\"SL-00003 where memn RLD2"7 originates. \Yhich i, LlS 
(2-+590-LAW-'.\I\ TI-RLD-00007 . Ref.-; _ U('J) . Therefore. the upper , ltmy demiry i, al,o 86 .2 lbiW. 

Liquid pH 
\"ec,c,el pH adjustment can be accompfohed ,Yithi.J1 the ,·e,sel by addition of ,odium hydroxide from n 
wash can Yia the ,nsh nozzles . Ho\\·e,·er. pH adjmtment will typically be accomplished within the 
recei,·ing w,sel P\\'D-\'SL-000-+-+. Therefore the nYernge re,ultaut pH for stream RLD2- \Yill be 
proYided in the couosion data sheer. 

6.8.3..t.2 Onrflow to RLD-VSL-0000-+ 

RLD-VSL-00003 oHrflows through a 6 i.J1eh line ro the LA \Y common OYerflm,· he11cler. , ,·hich flo,,-~ 
into the C3,C5 DraiJ1.,. S1uup Collection Ve.,sel (RLD-\'SL-00005) . TI1e o,·ert1ow liue ha, couuectiom for 
flmhing capability to facilita te ckaai.ng. ,rnshing. deco.ntamiuating or unplugging the line and a check 
nh·e to preYent the ,pre ad of comamii1:itio11 to the DIW utility system. The oYerflo,\· line i, de~ig.ned to 
be free-draining:. \Yithout traps and seals . 

6.8..t Process :\lodes 

6.8..t.1 Xormal Operntiom. 

B;i,ed on tl1e as~es,ment of stream, frequently tr.:111,ferred ii1 and out of Rl D-\'SL-0000.~. the follO\Ying 
p1oce,s mode, are comiderc"d: 

• RLD:27 - Disclrnrge et11uent to PWD-\-SL-00044 

Stream RLD2' i~ the collected eftluent primarily from L.-\ \V ,·e,sel washes. draim. aud sumps. In 
addition. the w,sel al;o collect, owrflm,·s from other plant yes,eh. The Plant wc1shes. drniib. and sump; 
collected in the Plant Wa,h \"es$el (RLD-\"S1-00003) are nornrnlly tr:m&fen-ed to the PTF Plam Wash 
·vessel lP\\11)-\"SL-000-+4). 

Section 6.8.5. l stmunaiize; i.n tabulnr fo1111 the proce,,, mode characterized by ,tream RLD2- . 

6.8.4.2 Infreqnmt Operations 

Ba~eu on the a,,e-,sment of ~1 rea1m infrequently tramfe1Ted ii1 and out of RLD-\ ·sL-00003. the follo,xing 
proce;,5 mode i,, con;idered: 

• Decontamination of RLD-\"SL-00003 Yin spray nozzles ( RLD-KOZ-00002i 3) 

Section 6.8 .5.2 sm1u11arizes in tabular form the infrequeut proces, mode chmacterized by 
decontamination of RLD-\"SL-00003 . 
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6.8.5 Summary of Proce\siug Conditions for RLD-YSL-00003 

6.8.5.1 ~onnal Operntiom 

The foUmving table ,ununarize; 1he no1mal processing mode for RLD-\.SL-00003. where Ille \'mio11; 
wa~re stremm collected in RLD-\'SL-00()03 consist prinrnri ly of LA\\. w ssd wa~hes. dntiJb. and ~1m1p, . 
The LAW ,·esseJ mi she;. draim. and rnmp, collected in RLD-VSL-00003 are normally ri ansfened 10 the 
PTF Plant \\'a,h Vessel (PWD-\'SL-00044) to empty the \·e,,el RLD-VSL-00003 . 

:'\a ~olarilv Temperature {°F) Weil?ht % l:US 
Stream :K'umber );'orn1. I lfpper Low I ~onn. I Cpper ::-,,.-01111. I llooer 

RLD2., 0.1 I 0.2 59 I S6 I 166 "' ' .- .. ) I 3.0 

6.8.5.2 Infrequent Operntiom 

RLD-VSL-00003 is equipped with spray nozzle~. RLD-::-SOZ-00002 13. for remote ,·e,&el ,,ashing. 
Dem..inernlize<l water is nomrnlly ;11pplied to the spray nozzles for interior ; urfoce washdowu for 
~chedulecl cleaniJtg purpo5e:.. decontmu.ination of the , ·essel for mai.nrenance p111po~es. or to dilute the 
liquid inside the ,·essel. Sodium hydroxide for pH adjustment can be added from a wash can ,·ia ,Ya,h 
nozzle, ifneces;ary. Ho\,·ewr. pH adjusrment ·will t)lJic;illy be accomplished \,irhin the recei,·ing Ye,,el. 
P\\'D-VSL-0004-L The concentration of~aOH i, a~;rnn.:d to rnuge tiom 0.1 to:: molar and is added to 
RLD-VSL-00003 to facilitare clean our/Mcontamination of th<' w ;sel. 

~aOH ~Iol:uih· Temperature ("F) Wei~ht % VDS 
Stream Nrnuber Kom111I Pooer Konnal Coper ::-Sonnal Gpper 
Spray ~ozzle; 0.1 2~1 : : 95 0 0 

(RLD-~OZ-0000.c -'3) 

Kote : Cau;tLc hodrnm hydroxide) 1~ deli,·ereJ at 1911 (50wt0·o) and diluted for a number of duties 
(2-l590-\VTP-DB-ENG-0l-00J. Section 6.4. Ref. 7.1 1(2)J 
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March 30, 2017 

Ms. Tess Klatt 
Subcontract Administrator 
Bechtel National, Inc. 
2435 Stevens Center Place 
Richland , Wash ington 99354 

Dear Ms. Klatt: 

A 
AREVA 

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00240 IQRPE 
STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR LAW RLD PLANT WASH 
VESSEL (RLD-VSL-00003) AND SBS CONDENSATE COLLECTION VESSEL 
(RLD-VSL-00005) (IA-3019128-000) 

The integrity assessment of the subject vessels have been completed per the contract 
requirements and is enclosed for your use. The assessment found that the design is sufficient 
to ensure that the vessels are adequately designed and have sufficient structural strength , 
compatibility with the waste(s) to be processed/stored/treated , and corrosion protection to 
ensure that they will not collapse , rupture, or fail. 

If you have any questions, please contact Tarlok Hundal at (509) 371-1975, or via email at 
tarlok.hundal@areva.com . 

Sincerely, 

- -r:,~ ~ ,. ✓J~· c-~-x{~Yq . 
Elizabeth W. Smith , C.P.M. 
Contract Administrator 
AREVA Federal Services LLC 
Richland Office 

Enclosure (1) 

lap 
cc: D. C. Pfluger, MS12-2A w/enclosure (1) 

AREVA Federal Services LLC 

2101 Horn Rapids Road · ·Richland , WA 99354 

Tel: (509) 371-1893 · ·Fax: (509) 375-8495 · ·www.us.areva.com 



IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT 
FOR 

LAW RLD PLANT WASH VESSEL (RLD-VSL-00003) 
AND 

IA-3019128-000 

SBS CONDENSATE COLLECTION VESSEL (RLD-VSL-00005) 

Please note that source, special nuclear and byproduct materials, as defined 
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department 

of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA 
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive 

responsibility and authority to regulate source, special nuclear, and byproduct 
materials at DOE-owned nuclear facilities. Information contained herein on 

radionuclides is provided for process description purposes only. 



IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT 
FOR 

LAW RLD PLANT WASH VESSEL (RLD-VSL-00003) 
AND 

IA-3019128-000 

SBS CONDENSATE COLLECTION VESSEL (RLD-VSL-00005) 

"I, Tarlok Singh Hundal, have reviewed and certified a portion of the design of a new tank system 
component located at the Hanford Waste Treatment Plant, owned/operated by Department of 
Energy, Office of River Protection , Richland, Washington . My duties were independent review of 
the current design for the LAW RLD Plant Wash Vessel (RLD-VSL-00003) and SBS Condensate 
Collection Vessel (RLD-VSL-00005) , as required by the Washington Administrative Code, Dangerous 
Waste Regulations, Section WAC-173-303-640(3) (a) through (g) appl icable components. " 

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

The documentation reviewed ind icates that the design fully satisfies the requirements of the WAC. 

The attached review is fifteen (15) pages numbered one (1) through fifteen (15) . 

~~~ 
Signature 

3 /30 / 2017 
Date/ 1 



IQRPE Structural Integrity Assessment Report for LAW RLD IA-3019128-000 
Plant Wash Vessel (RLD-VSL-00003) and SBS Condensate Collection Vessel (RLD-VSL-00005) 

This integrity assessment includes two LAW RLD system vessels; the Plant Wash Vessel (RLD-VSL-00003) and the SBS 
Condensate Collection Vessel (RLD-YSL-00005) including their appurtenances or offspring items. Both of these vessels a, 
located in Room L-0126 at Floor Elev. 3 ' -0" of the LAW Vitrification Building as shown on drawing 24590-LA W-P I-P0 I 

Scope of this 
00002. 

~ 
Q. 
0 Integrity This assessment report for the two vessels is depicted as below: ~ 

r:r.i Assessment 

• Pages 1-3 are common to Vessels (RLD-VSL-00003) & (RLD-VSL-00005) 

• Pages 4-9 are for Vessel (RLD-VSL-00003) 

• Pages 10-15 are for Vessel (RLD-VSL-00005) . 

For each item of "Information Assessed" (i.e ., Criteria) on the following pages, the items listed under "Source of 
Summary of Information" were reviewed and found to furnish adequate design requirements and controls to ensure that the design 
Assessment fully satisfies the requirements of Washington Administrative Code (WAC), Chapter 173-303 WAC, Dangerous Waste 

Regulations, W AC-173-303-640, Tank Systems. 
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IQRPE Structural Integrity Assessment Report for LAW RLD IA-3019128-000 
Plant Wash Vessel (RLD-VSL-00003) and SBS Condensate Collection Vessel (RLD-VSL-00005) 

Material Requisitions : 
24590-CM-MRB-MVA0-00001, Rev. 2, Pressure Vessels, Shop Fabricated, Large (VXNW) (N0S0). 
24590-QL-MRB-MVAO-0000 1, Rev. 6, Pressure Vessels, High Alloy, Shop Fabricated, Large, QL-1 (N 110). 

Specifications: 
The following Specifications with their respective revision and Specification Change Notices (SCNs) are listed in the 
above listed Material Requisitions : 
24590-WTP-3PS-MV00-T000I , Engineering Specification for Pressure Vessel Design and Fabrication; 
24590-WTP-3 PS-MV00-T0002, Engineering Specification for Seismic Qualification Criteria for Pressure Vessels; 
24590-WTP-3PS-MV00-T0003 , Engineering Specification for Pressure Vessel Fatigue Analysis; 
24590-WTP-3PS-MVB2-T000 1, Engineering Specification for Welding of Pressure Vessels, I )eat Exchangers, and 

Material 
Boilers; 

Requisitions, 
24590-WTP-3PS-M000-T0002 , Engineering Specification for Mechanical Handling, Equipment Design, and 
Manufacture; 

"' Specifications, 
24590-WTP-3PS-GO00-T0002, Engineering Specification for Positive Material Identification (PMI) for Shop ~ 

CJ Mechanical Data = Fabrication; ~ Sheets, System 1-, 
24590-WTP-3PS-GO00-T0003, Engineering Specification for Packaging, Handling, and Storage Requirements; ~ Design ~ 24590-WTP-3PS-GO00-T0014, Engineering Specification for Supplier Design Analysis; ~ Description, and 

Corrosion 
24590-WTP-3 PS-FB0 1-T000 I , Engineering Specification for Structural Design Loads for Seismic Category III & IV 

Evaluations 
Equipment and Tanks . 

Mechanical Data Sheets: 
24590-LA W-MVD-RLD-00007, Rev. I, Plant Wash Vessel (RLD-VSL-00003); 
24590-LAW-MVD-RLD-00006, Rev . 3, SBS Condensate Collection Vessel (RLD-VSL-00005) . 

System Design Description: 
24590-LAW-3ZD-RLD-00O0I , Rev . 0, LAW Facility Radioactive Liquid Waste Disposal (RLD) System Design 
Description, including SDDCN No. 24590-LA W-3ZN-RLD-00001. 

Corrosion Evaluations: 
24590-LA W-Nl D-RLD-00005, Rev. 5, Plant Wash Vessel (RLD-VSL-00003); 
24590-LA W-N I D-RLD-00002, Rev. 4, SBS Condensate Collection Vessel (RLD-VSL-00005). 
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IQRPE Structural Integrity Assessment Report for LAW RLD IA-3019128-000 
Plant Wash Vessel (RLD-VSL-00003) and SBS Condensate Collection Vessel (RLD-VSL-00005) 

Plant Drawings: 

24590-LAW-Pl-P0l T-00002, Rev. 7, LAW Vitrification Building General Arrangement Plan at El. 3'-0"; 
24590-LAW-M6-RLD-0000I00I , Rev . 0, P & ID-LAW Radioactive Liquid Waste Disposal System Plant Wash Vessel 
(RLD-VSL-00003 ); 
24590-LAW-M6-RLD-00001002, Rev. 0, P & ID-LAW Radioactive Liquid Waste Disposal System Plant Wash Vessel 
(RLD-VSL-00003 ); 
24590-LAW-M6-RLD-00001003, Rev. 0, P & ID-LAW Radioactive Liquid Waste Disposal System SBS Condensate 
Collection (RLD-VSL-00005); 

- 24590-LAW-M6-RLD-00001004, Rev. 0, P & ID-LAW Radioactive Liquid Waste Disposal System SBS Condensate 
:;_c Collection (RLD-VSL-00005); ..... 

24590-LA W-M6-RLD-00001005, Rev. 0, P & ID-LAW Radioactive Liquid Waste Disposal System Plant Vessel & SBS = 0 u Condensate Collection (RLD-BULGE-00004); '-' 
Cil Drawings 24590-LAW-M6-RLD-00001006, Rev. 0, P & ID-LAW Radioactive Liquid Waste Disposal System Plant Vessel & SBS a, 
u 
= Condensate Collection (RLD-BULGE-00004); a, 
I- 24590-LAW-MS-VI 7T-00014, Rev. 6, Process Flow Diagram LAW Liquid Effluent (System RLD). ~ 
<l,I 

~ 
Vendor Fabrication Drawings (Bechtel Status Code I Drawings*): 

24590-CM-POA-MVA0-00007-02-04, Rev. O0F, General Arrangement Dwg for Plant Wash Vessel Assembly (RLD-
VSL-00003), 
24590-CM-POA-MVA0-00007-02-05 , Rev. 000, Ass'y & Details Dwg for Plant Wash Vessel (RLD-VSL-00003); 
24590-QL-POC-MV A0-00001-12-08, Rev. BOO, Fabrication Details (RLD-VSL-00005); 
24590-QL-POC-MV A0-00001-12-10, Rev. O0C, Agitator Baffle & Nozzle Fabrication (RLD-VSL-00005); 
24590-QL-POC-MV A0-00001-1 2-1 I, Rev. O0C, 193 ½" OD SBS Condensate Collection Vessel (RLD-VSL-00005). 

* Bechtel Status Code I Drawing is an "as fabricated vendor drawing" approved/accepted by Bechtel. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
Plant Wash Vessel (RLD-VSL-00003) 

Information Assessed Source of Information 

Mechanical Data Sheet, Specifications and 
Drawings and listed above under 

Vessel design standards are References. 
C 
b{) appropriate and adequate ·;;; 
Q,j for the vessel 's intended ASME Boiler and Pressure Vessel Code 
~ 

(BPV), Section VIII , Division I , Rules for use. 
Construction of Pressure Vessels, American 
Society of Mechanical Engineers . 

3/30/ 17 Page 4 of 15 

IA-3019128-000 

Assessment 

The Material Data Sheet requires that the RLD system Plant Wash 
Vessel (RLD-VSL-00003) and its appurtenances are to be designed to 
the ASME Section VIII , Division I rules. Supplementary requirements 
are specified in the Engineering Specification for Pressure Vessel 
Design and Fabrication. Supplementary requirements address pressure 
vessel positive material identification, lifting altachment design, 
equipment drop evaluation, fabrication tolerances, acceptable welding 
procedures for the vessel and appurtenances, we lder qualifications and 
testing records, Non-Destructive Examinations (NDE) records, lifting, 
packaging, handling and storage requirements. These specified 
requirements, standards and codes identified above are appropriate and 
adequate for the intended use of these vessels. The drawings show that 
the LAW RLD Vessel (RLD-VSL-00003) is a vertical vessel with a 
192" ID x an overall height of 227" from base to top of its flat head. 
The vessel is supported on a cylindrical skirt (l" thick plate x approx. 
2'-9" high), which in tum is supported on a base plate anchored to the 
concrete floor at Elev. 3 '-0". The vessel top head is flat, built with 3" 
thick plate and the bottom is a Tori-Spherical head with minimum 
thickness of3/4" . The shell is made of3/4" thick plate. The vessel has 
internal equipment such as an agitator, pump, thermocouples, etc. , 
supported from the tank top or from top and bottom both. Material for 
the shell, bottom head, and the vessel's internal equipment is UNS 
N08367 (6% Molybdenum stainless steel alloy, grade AL6XN), and 
will hereafter be referred to as 6% Mo. The SA-240 3 16 stainless steel 
(0.030% maximum carbon content) is specified for the top head and 
sprayers. The supporting skirt is specified as SA-240 304 stain less 
steel (0.030% maximum carbon content) . Both preceding listed 
stainless steel materials will hereafter be referred to as 316 SS and 304 
SS, respectively. The operating volume is to be about 23,400 gallons 
and the total internal volume is to be about 25 ,800 gal lons. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
Plant Wash Vessel (RLD-VSL-00003) 

Information Assessed Source of Information 

Mechanical Data Sheet, Specifications, 
Material Requisition, Drawings, and listed 

- above under References; 
:c If a non-standard vessel is .... 
= to be used, the design 0 ASME Boiler and Pressure Vessel Code 
c:.i - calculations demonstrate (BPV), Section Vlll , Division I, Rules for 
= OD sound engineering Construction of Pressure Vessels, American -~ 
Q,j principles of construction . Society of Mechanical Engineers.; 

Q 
24590-CM-POA-MVA0-00007-01-03 , Rev. 
OOE, Design Calculations for Vessel (LAW-
RLD-00003). 

3/30/l 7 Page 5 of 15 

IA-3019128-000 

Assessment 

The RLD Plant Wash Vessel , RLD-VSL-00003 is a non-
standard ASME Section VIII vessel. The Mechanical Data Sheet 
requires that the ASME Section VIII, Division 1 vessel be 
delivered after design, fabrication, inspection and testing with an 
AS·M·E code stamp. and that the vessels be nationally registered. 
This 1s a shop fabricated vessel that is delivered for service in 
the LAW Facility. Review of the Design Calculations document 
for this vessel show that it has been designed as per applicable 
requirements of ASME Section Vlll, Division 1 Code and 
Specifications and other documents listed in the Material 
Requisition for the vessel. The aforementioned statements and 
the vendor fabrication drawings of the vessel reviewed 
demonstrate that sound engineering principles of design, 
construction, and fabrication have been used for the vessel. 
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IQRPE Strnctural Integ.-ity Assessment Report for LAW RLD 
Plant Wash Vessel (RLD-VSL-00003) 

Information Assessed Source of Information 

Mechanical Data Sheet, Specifications, 
Material Requisition , and Drawings, listed 
above under References; 

Vessel has adequate - strength, after ASME Boiler and Pressure Vessel Code "0 
~ consideration of the (BPV), Section VIIJ , Division 1, Rules for = 0 corrosion allowance, to Construction of Pressure Vessels, American i;J ._, 

= withstand the operating Society of Mechanical Engineers.; 
l:)J) 

pressure, operating UBC 1997, Uniform Building Code, ·;;; 
~ 

~ temperature, and seismic International Conference of Building 
loads. Officials; 

24590-CM-POA-MV A0-00007-01-03 , Rev. 
00E, Design Calculations for Vessel (LAW-
RLD-00003). 

3/30/ 17 Page 6 of 15 

IA-3019128-000 

Assessment 

The Mechanical Data Sheet identifies vessel ' s operating pressure and 
temperature ranges, the material selected for the vessel, the corrosion 
allowance, the vessel quality level, and its seismic category, and design 
requirements. The Mechanical Data Sheet also requires that the vessel 
be designed to ASME Section VIII , Division I rules. This code 
requires specific consideration of the operating pressures, 
temperatures, seismic loads, and corrosion allowance in the design 
process. Supplementary design criteria are specified in the Engineering 
Specifications for Seismic Qualification Criteria and Structural Design 
Loads for Seismic Category Ill & IV Equipment and Tanks to provide 
for the seismic design analysis. ASME Section VIII, Div. I requires 
that corrosion allowance thickness shall be excluded from nominal 
vessel thickness when evaluating the adequacy of vessel components 
for these loads at end of life. The Engineering Specification for 
Seismic Qualification Criteria for Pressure Vessels provides pertinent 
requirements for detennination of seismic loads, analysis, and 
acceptance criteria for the vessel and its supports. The Mechanical 
Data Sheet identifies the vessel ' s Seismic Category as SC-III. For SC-
Ill vessels, the detailed requirements for seismic load detennination 
(per UBC 1997) are furnished in the Specification for Structural 
Design Loads for Seismic Category Ill & IV Equipment and Tanks. 
Review of the Design Calculations document of this vessel show that 
the vesse l has adequate strength after consideration of corrosion 
allowance to withstand the applicable operating pressure, temperature, 
and seismic loads for the specified design life of the vessel. 
Furthem1ore, approval and acceptance of the vendor fabrication 
drawings by Bechtel Nationa l Inc. (BNI) is an added assurance that all 
applicable requirements stated above and as described in the 
documents (including daughter documents) listed in Material 
Requisition for the vessels have been met. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
Plant Wash Vessel (RLD-VSL-00003) 

Information Assessed Source of Information 

Specifications listed above under 
References; 

ASME Boiler & Pressure Vessel Code 
(BPV), Section VIII, Division 1, Rules for 

Vessel foundation will 
Construction of Pressure Vessels, American 

maintain the load of a full 
Society of Mechanical Engineers; 

vessel. 
24590-WTP-DB-ENG-01-00 I, Rev. 4, Basis 
of Design; 
24590-CM-POA-MV A0-00007-01-03, Rev . 
00E, Design Calculations for Vessel (LAW-
RLD-00003 ). 

= 0 
~ 
'"= 

"O 

= ::s Specifications, Material Data Sheet, and 
0 
~ Drawings li sted above under References; 

If in an area subject to 
flooding, the vessel is 

24590-CM-POA-MV A0-00007-01-03 , Rev. 
anchored. 

00E, Design Calculations for Vessel (LAW-
RLD-00003 ). 

Vessel system will 
withstand the effects of 

24590-WTP-DB-ENG-01-001 , Rev. 4, Basis 

frost heave. 
of Design. 

3/30/17 Page 7 of 15 
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Assessment 

The Engineering Specification for Pressure Vessel Design and 
Fabrication requires the use of ASME Section VIII, Division 1 
for the design of the vessel supports. This code ensures an 
adequate design for the vessel supports. Review of the Design 
Calculations documents of the vessel shows that the vessel's 
support skirt has adequate strength to maintain the load of full 
vessel. Furthermore, Chapter l 4 of the Basis of Design 
document requires that the foundation underlying the vessel 
support must be adequate to suppo1t the loads from full vessel, 
which is out of scope of this assessment. The assessment of the 
adequacy of the underlying foundation is part of a separate 
integrity assessment report for the Secondary Containment of 
the vessel. 

Specification for Pressure Vessel Design requires designing the 
vessel supports and anchors to secure the buoyant vessel in case 
the vessel is empty and submerged to the level indicated in the 
Mechanical Data Sheet. The Mechanical Data Sheet for this 
vessel does not indicate any such conditions; therefore, the 
flooding consideration does not apply. However, the Design 
Calculations and drawing show that the vessel is anchored to the 
floor . 

The Basis of Design document requires that al I structural 
foundations for outdoor equipment to extend a distance below 
grade that exceeds the 30" depth of the frost line. The vessel is 
located inside/interior of the building at Elev. 3'-0" level, and 
the building's lower level floor is at Elev.(-) 21 '-0", therefore, 
the vessel's foundation is not subject to the frost heave effects. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
Plant Wash Vessel (RLD-VSL-00003) 

Information Assessed Source of Information 

Mechanical Data Sheet and Corrosion 

Characteristics of the waste 
Evaluation listed above under References; 

to be stored or treated have 
been identified (ignitable, 

24590-WTP-PER-PR-03-002, Rev. 3, 

reactive, toxic, specific 
Control of Toxic Vapors and Emissions from 

gravity, vapor pressure, 
WTP Tank and Miscellaneous Unit Systems; 
24590-WTP-PER-PR-03-001 , Rev . 2, 

flash point, storage 
Prevention of Hydrogen Accumulation in 

temperature). 
WTP Tank Systems and Miscellaneous 
Treatment Unit Systems. 

"' ~ ·a 
"' ·c 
~ .... 
~ 
ts: Vessel is designed to store I. 
ts: or treat the wastes with the ..c Corrosion Evaluation and System Design u characteri stics defined 
~ Description listed above under References. .... above and any treatment "' ts: 

~ reagents. 

The waste types are System Design Description listed above 
compatible with each other. under References. 

3/30/ 17 Page 8 of 15 
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Assessment 

The Mechanical Data Sheet presents process conditions and 
design parameters of the vessel, such as the waste specific 
gravity, temperatures, and pressures, etc . The Corrosion 
Evaluation document addresses the pH range and chemical 
composition of the waste and selects appropriate vessel 
materials and the corrosion allowance. Waste characteristics that 
are hazardous, such as ignitability, reactivity, and toxicity are 
appropriately addressed in the Toxic Vapors and Emissions 
document and Prevention of Hydrogen Accumulation document. 
These two documents do not specifically list this vessel to 
exhibit any hazardous characteristics . Additionally, the vessel is 
grounded to control ignition sources. 

The Con·osion Evaluation document demonstrates that the 
vessel is designed to process the wastes discussed above. The 
System Design Description discusses normal and abnormal 
operations for the RLD vessel. Demineralized water is used for 
interior smface wash down of the vessel. No other treatment 
regents are used. 

The System Design Description for the LAW RLD system does 
not describe any operations where incompatible wastes are 
mixed in this vessel for processing. This RLD vessel (RLD-
VSL-00003) receives waste from various LAW facility systems, 
drains, and sumps, which includes vessel wash liquid, 
condensate, and effluent. In the baseline configuration for the 
Pretreatment Facility, this vessel's effluent is transferred to 
Pretreatment Facility ' s Plant Wash Vessel (PWD-VSL-00044) 
by using vessel ' s pumps (RLD-PMP-00001 A/B) and in the 
DFLA W configuration; it is transferred to the Effluent 
Management Facility's vesse l (DEP-VSL-00002). 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
Plant Wash Vessel (RLD-VSL-00003) 

Information Assessed Source of Informat ion 

= Vessel material and 
-~ protective coatings ensure .... 
u the vessel structure is ~ .... 
0 adequately protected from Corrosion Evaluation, Mechanical Data .. 
~ the corrosive effects of the Sheet and Drawing listed above under = 0 waste stream and external References. ·;;; 
0 environments (expected to .. .. 

not leak or fail for the 0 u design life of the system). 

~ u 
= Corrosion Evaluation and Mechanical Data i:,: 

~ Sheet listed above under References; .=: Conosion allowance is < adequate for the intended = 245 90-CM-POA-MV A0-00007-01-03, Rev . 0 service life of the vessel. ·;;; OOE, Design Calculations for Vessel (LAW-0 .. RLD-00003) . .. 
0 u 

.... 
Pressure controls (vents -~ 

~ and relief valves) are i:z:: 
adequately designed to Drawings and System Design Description ~ .. 

::I ensure pressure relief if listed above under References. 
~ 
~ normal operating pressures ~ .. 
~ in the vessel are exceeded. 

3/3 0/ 17 Page 9 of 15 

IA-3019128-000 

Assessment 

The Corrosion Evaluation and Mechanical Data Sheet 
documents show that the LAW Plant Wash Vessel (RLD-VSL-
00003) nom1ally operates at atmospheric pressure, pH I to 8, 
and at 167 °F temperature. The vessel is designed for 15 psig 
pressure and 200 °F temperature. Potential acid cleaning 
operations of the vessel were also considered. The materials 
selected are 6 % Mo and 3 16 SS and a corrosion allowance of 
0.04". The vessel 's support skirt material is 304 SS. The 
drawings show that RLD vessel is located in Room (L-0126) at 
Elev. 3'-0". This room is equipped with two sumps to pump out 
any leaks. Therefore, the room should remain dry during normal 
operat ions, which will limit external corrosion of the vessel over 
the facility design life. 

The RLD vessel's material selection and corrosion allowance 
are f umished in the Corrosion Evaluation document and in 
Mechanical Data Sheet. Selection of 6% Mo, 316 SS, and 304 
SS materials with a corrosion allowance of 0.04" for a service 
life of 40 years is adequate and appropriate for the intended use 
of the vessel. The Design Calculations appropriately account for 
the corrosion allowance of 0.04" for computing the required 
thickness of the vessel components. 

The RLD Plant Wash Vessel (RLD-VSL-00003) is designed to 
unrestricted overflow through 6" diameter line to the C3/C5 
Drains/Sump Collection Vessel (RLD-VSL-00004) located at 
Elev.(-) 21'-0", as shown on the drawings and as described in 
the System Design Description document. The vessel is a lso 
connected to the LAW vessel vent system to prevent over 
pressurization of the vessel . 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
SBS Condensate Collection Vessel (RLD-VSL-00005) 

Information Assessed Source of lnfonnation 

Mechanical Data Sheet, Specification, and 

Vessel design standards are 
Drawings listed above under References. 

C: 
.!:P appropriate and adequate 

ASME Boiler and Pressure Vessel Code "' for the vesse l' s intended ~ 

~ (BPV), Section VIII, Division I , Rules for 
use. 

Construction of Pressure Vessels, American 
Society of Mechanical Engineers. 

3/3 0/ 17 Page 10 of 15 

IA-3019128-000 

Assessment 

The Mechanical Data Sheet requires that the RLD SBS Condensate 
Collection Vessel (RLD-VSL-00005) and all its appurtenances are to 
be designed to the ASME Section VIIJ , Division I rules, which are 
appropriate for pressure vessels operating with mixed waste solutions 
over the pressure and temperature ranges specified for this vessel. 
Supplementary requirements are specified in the Engineering 
Specification for Pressure Vessel Design and Fabrication. 
Supplementary requirements address pressure vessel positive material 
identification, lifting attachment design, equipment drop evaluation, 
fabrication tolerances, acceptable welding procedures for the vessel 
and appurtenances, welder qualifications and testing records, NOE 
records, lifting, packaging, handling and storage requirements. These 
specified requirements, standards and codes identified above are 
appropriate and adequate for the intended use of this vessel. The 
drawings show that the LAW SBS Condensate Collection Vessel , 
RLD-VSL-00005 is a vertical vessel with a I 92" ID x an overall height 
of226.75" , from base to top of its flat head. It is supported on a 
cylindrical skirt (3/8" thick plate x approx. 3'-0" high), which in turn is 
supported on a base plate anchored to the concrete floor at Elev. 3' -0" . 
The vessel ' s top flat head is built with 2.75" thick plate and the bottom 
is Flanged & Dished (F & D) head with minimum thickness of3/4". 
The lower and upper shell is made up of 3/4" and 1 ¾" thick plate, 
respectively. The vessel has internal equipment such as an agitator, 
pumps, and them1ocouple supported from its top head. Material for 
the shell , bottom head, and vessel's internal equipment is SB 688 UNS 
N08367 (6% Molybdenum stainless steel alloy), will hereafter be 
referred to as 6% Mo. The material for the top head and sprayers is 
SA-240 316 stainless stee l (0 .030% maximum carbon content). The 
supporting skirt is made ofSA-240 304 stainless steel (0.030% 
maximum carbon content, dual certified). Both preceding listed 
stainless steel materials will hereafter be referred lo as 316 SS and 304 
SS, respectively. The operating volume is to be about 23,400 gallons 
and the total internal volume is to be about 25,800 gallons. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
SBS Condensate Collection Vessel (RLD-VSL-00005) 

Information Assessed Source of Information 

Mechanical Data Sheet, Specifications, 
Material Requisition, Drawings, and listed 
above under References; 

ASME Boiler and Pressure Vessel Code 
(BPV), Section VIII , Division I , Rules ~or 
Construction of Pressure Vessels, American - Society of Mechanical Engineers. ; "0 If a non-standard vessel is ... 24590-QL-POC-MVA0-00001-03-16, Rev . = to be used, the design 
00D, Design Calculations for Vessel (LAW-0 

Cj 

calculations demonstrate '-" 
RLD-00005); = sound engineering bf) 

24590-QL-POC-MV A0-00001-03-00023, ·;;; 
principles of construction . ~ 

Rev. 00A, Design Calculations for Vessel A 
(LA W-RLD-00005) ; 
24590-QL-POC-MV A0-00001-03-22, Rev. 
00C, Design Calculations for Vessel (LAW-
RLD-00005); 
24590-QL-POC-MVA0-O000 1-14-02, Rev. 
00B, Design Calculations for Vessel (LAW-
RLD-00005). 

3/30/17 Page 11 of 15 

IA-3019128-000 

Assessment 

The RLD SBS Condensate Collection Vessel , RLD-VSL-00005 
is a non-standard ASME Section VIII vessel. The Mechanical 
Data Sheet requires that the ASME Section V 111, Di~ision 1 
vessel be delivered after design, fabrication, inspection and 
testing with an ASME code stamp and t~at the vessel be . 
nationally registered. This is a shop f~~ncated ~essel that 1s . 
delivered for service in the LAW Fac1hty. Review of the Design 
Calculations documents for this vessel show that it has been 
designed as a standard vessel per applicable req_uirer~ents of 
ASME Section VIII, Division 1 Code and Specifications and 
other documents listed in the Material Requisition for the vessel. 
The aforementioned statements and the vendor fabrication 
drawings of the vessel reviewed demonstr~te that soun~ . 
engineering principles of design, construct10n, and fabrication 
have been used for the vessel. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
SBS Condensate Collection Vessel (RLD-VSL-00005) 

Information Assessed Source of Information 

Mechanical Data Sheet, Specifications, 
Material Requisition , and Drawings, listed 
above under References; 

ASME Boiler and Pressure Vessel Code 
(BPV), Section VIII , Division I, Rules for 
Construction of Pressure Vessels, American 

Vessel has adequate 
Society of Mechanical Engineers.; 
UBC 1997, Uniform Building Code, ,-._ strength, after "O International Conference of Building ... consideration of the = Officials; 0 corrosion allowance, to <.I 
24590-QL-POC-MV A0-00001-03-16, Rev. -= withstand the operating 

QJ) 000, Design Calculations for Vessel (LAW-·;;; pressure, operating 
Q,l RLD-00005); 
~ temperature, and seismic 

loads. 
24590-QL-POC-MV A0-00001-03-00023, 
Rev. 00A, Design Calculations for Vessel 
(LAW-RLD-00005); 
24590-QL-POC-MV A0-00001-003-22, 
Rev. 00C, Design Calculations for Vessel 
(LA W-RLD-00005); 
24590-QL-POC-MV A0-00001-14-02, Rev. 
008, Design Calculations for Vessel (LAW-
RLD-00005). 

3/30/ 17 Page 12 of 15 

IA-3019128-000 

Assessment 

The Mechanical Data Sheet identifies vessel ' s operating pressure and 
temperature ranges, the material selected for the vessel, the corrosion 
allowance, the vessel quality level, and its seismic category, and design 
requirements. The Mechanical Data Sheet also requires that the vessel 
be designed to ASME Section VIII , Division I rules. This code 
requires specific consideration of the operating pressures, 
temperatures, seismic loads, and conosion allowance in the design 
process. Supplementary design criteria are specified in the Engineering 
Specifications for Seismic Qualification Criteria and Structural Design 
Loads for Seismic Category Ill & IV Equipment and Tanks to provide 
for the seismic design analysis. ASME Section VIII , Div. I requires 
that corrosion allowance thickness shall be excluded from nominal 
vessel thickness when evaluating the adequacy of vessel components 
for these loads at end of life. The Engineering Specification for 
Seismic Qualification Criteria for Pressure Vessels provides pertinent 
requirements for determination of seismic loads, analysis, and 
acceptance criteria for the vessel and its supports. The Mechanical 
Data Sheet identifies the vessel's Seismic Category as SC- Ill. For SC-
Ill vessels, the detailed requirements for seismic load determination 
(per U BC 1997) are furnished in the Specification for Structural 
Design Loads for Seismic Category 111 & IV Equipment and Tanks. 
Review of the Design Calculations documents of this vessel shows that 
the vessel has adequate strength after consideration of corrosion 
allowance to withstand the applicable operating pressure, temperature, 
and seismic loads for the specified design life of the vessel. 
Furthermore, approval and acceptance of the vendor fabrication 
drawings by BNI is an added assurance that all applicable requirements 
stated above and as described in the documents (including daughter 
documents) listed in Material Requisition for the vessels have been 
met. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
SBS Condensate Collection Vessel (RLD-VSL-00005) 

- , 

Information Assessed Source of lnfonnation 

Specifications listed above under 
References; 

ASME Boiler & Pressure Vessel Code 
(BPV), Section VIII, Division 1, Rules for 

Vessel foundation will 
maintain the load of a full 

Construction of Pressure Vessels, American 
Society of Mechanical Engineers; 

vessel. 
24590-WTP-DB-ENG-01-001, Rev. 4, Basis 
of Design; 
24590-QL-POC-MV A0-00001-03-16, Rev. 
00D, Design Calculations for Vessel (LAW-
RLD-00005). 

= 0 

--= (,: 

"O 
C 
= Specifications and Material Data Sheet, and 
0 

i;.. Drawings listed above under References; 
If in an area subject to 
flooding, the vessel is 

224590-QL-POC-MV A0-00001-03-016, 
anchored. 

Rev. 00D, Design Calculations for Vessel 
(LA W-RLD-00005). 

Vessel system will 
withstand the effects of 

24590-WTP-DB-ENG-0 1-001, Rev. 4, Basis 

frost heave. 
of Design . 
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Assessment 

The Engineering Specification for Pressure Vessel Design and 
Fabrication requires the use of ASME Section VIII , Division I 
for the design of the vessel supports. This code ensures an 
adequate design for the vessel supports . Review of the Design 
Calculations document of the vessel shows that the vessel's 
support skirt has adequate strength to maintain the load of full 
vessel. Furthermore, Chapter 14 of the Basis of Design 
document requires that the foundation underlying the vessel 
support must be adequate to support the loads from full vessel, 
which is out of scope of this assessment. The assessment of the 
adequacy of the underlying foundation is part of a separate 
integrity assessment report for the Secondary Containment of 
the vessel. 

Specification for Pressure Vessel Design requires designing the 
vessel suppmts and anchors to secure the buoyant vessel in case 
the vessel is empty and submerged to the level indicated in the 
Mechanical Data Sheet. The Mechanical Data Sheet for this 
vessel does not indicate any such conditions; therefore, the 
flooding consideration does not apply. However, the Design 
Calculations and drawing show that the vessel is anchored to the 
floor. 

The Basis of Design document requires that all structural 
foundations for outdoor equipment to extend a distance below 
grade that exceeds the 30" depth of the frost line. The vessel is 
located inside/interior of the building at Elev. 3 '-0" level, and 
the building' s lower level floor is at Elev. (-) 21 '-0", therefore, 
the vessel's foundation is not subject to the frost heave effects. 
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IQRPE Structural Integrity Assessment Report for LAW RLD 
SBS Condensate Collection Vessel (RLD-VSL-00005) 

Information Assessed Source of Info1mation 

Mechanical Data Sheet and Corrosion 

Characteristics of the waste 
Evaluation li sted above under References; 

to be stored or treated have 
been identified (ignitable, 

24590-WTP-PER-PR-03-002, Rev. 3, 
Control of Toxic Vapors and Emissions from 

reactive, toxic, speci fie 
WTP Tank and Miscellaneous Unit Systems; 

gravity, vapor pressure, 
24590-WTP-PER-PR-03-001, Rev. 2, 

flash point, storage 
Prevention of Hydrogen Accumulation in 

temperature). 
WTP Tank Systems and Miscellaneous 
Treatment Unit Systems. 

fl) 

.:! -fl) ·t: 
Q; .... 

Vessel is designed to store (j 

ell 
i.. or treat the wastes with the C,:j Corrosion Evaluation and System Design .c characteristics defined u Description listed above under References. 
Q; above and any treatment .... 
fl) 
C,:j reagents. 
~ 

The waste types are System Design Description listed above 
compatible with each other. under References. 
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Assessment 

The Mechanical Data Sheet presents process conditions and 
design parameters of the vessel, such as the waste specific 
gravity, temperatures, and pressures, etc. The Corrosion 
Evaluation document addresses the pH range and chemical 
composition of the waste and selects appropriate vessel 
materials and the corrosion allowance. Waste characteristics that 
are hazardous, such as ignitability, reactivity, and toxicity are 
appropriately addressed in the Toxic Vapors and Emiss ions 
document and Prevention of Hydrogen Accumulation document. 
These two documents do not specifically list this vessel to 
exhibit any hazardous characteristics . Additionally, the vessel is 
grounded to control ignition sources. 

The Corrosion Evaluation document demonstrates that the 
vessel is designed to process the wastes discussed above. The 
System Design Description document discusses nom1al and 
abnormal operations for the RLD vessel. Demineralized water is 
used for interior surface wash down of the vessel. No other 
treatment regents are used. 

The System Design Description document for the LAW (RLD) 
does not describe any operations where incompatible wastes are 
mixed in these vessels for processing. This RLD vessel (RLD-
VSL-00005) receives SBS condensate and WESP drain liquid 
from C3/C5 Drains/Sump Collection Vessel (RLD-VSL-00004) 
for short term storage. In the baseline configuration of the PTF, 
the collected liquid is mixed and transferred to the LAW SBS 
condensate receipt vessels (TLP-VSL-00009A/B) for fu1ther 
processing and in the DFLA W configuration; it is transferred to 
the Effluent Management Facility's vessel (DEP-VSL-00002). 

AREY A Federal Services LLC 



IQRPE Structural Integrity Assessment Report for LAW RLD 
SBS Condensate Collection Vessel (RLD-VSL-00005) 

Information Assessed Source of Information 

C Vessel material and 
.Sl protective coatings ensure .... 
y 

the vessel structure is ~ .... 
0 adequately protected from Corrosion Evaluation, Drawings, and I,, 

~ the corrosive effects of the Mechanical Data Sheet listed above under C 
0 waste stream and external References. ·;;; 
0 environments (expected to I,, 
I,, 

not leak or fail for the 0 
u design life of the system). 

~ y 

= Corrosion Evaluation and Mechanical Data c,: 
~ Sheet listed above under References ; ~ Corrosion allowance is 
~ adequate for the intended = 24590-QL-POC-MV A0-00001-03-16, Rev. 0 service life of the vessel. ·;;; O0D, Design Calculations for Vessel (LAW-0 
I,, RLD-00005) . I,, 
0 
u 

._ 
Pressure controls (vents ~ .... 

~ and relief valves) are 
~ adequately designed to Drawings and System Design Description ~ ... 

ensure pressure relief if listed above under References. = ~ 
~ n01mal operating pressures ~ ... 

in the vessel are exceeded. ~ 

3/30/17 Page 15 of 15 

IA-3019128-000 

Assessment 

The Corrosion Evaluation and Mechanical Data Sheet show that 
the LAW SBS Condensate Collection Vessel , RLD-VSL-00005 
normally operates at atmospheric pressure, pH I to 7.83 , and at 
167 °F temperature . The vessel is designed for 15 psig pressure 
and 200 °F maximum temperature. Demineralized water is used 
for interior surface wash down of the vessel. The materials 
selected are 6 % Mo and 316 SS and a corrosion allowance of 
0.04". This RLD vessel is located in Room (L-0126) at Elev. 3'-
O". The vessel's support skirt material is 304 SS. This room is 
equipped with two sumps to pump out any leaks. Therefore, the 
room should remain dry during normal operations, which will 
limit external corrosion of the vessel over the facility design life. 

The RLD vessel ' s material selection and corrosion allowance 
are furnished in the Corrosion Evaluation document and in 
Mechanical Data Sheet. Selection of 6% Mo, 316 SS, and 304 
SS materials with a corrosion allowance of 0.04" for a service 
life of 40 years is adequate and appropriate for the intended use 
of the vessel. The Design Calculations appropriately account for 
the corrosion allowance of0.04" for computing the required 
thickness of the vessel components. 

The RLD SBS Condensate Collection Vessel, RLD-VSL-00005 
is designed to unrestricted overflow through 6" diameter line to 
the RLD Plant Wash Vessel (RLD-VSL-00003) co-located in 
the same Room (L-0126) at Elev. 3'-0", as shown on the 
drawings and described in the System Design Description 
document. The vessel is also connected to the LAW vessel vent 
system to prevent over pressurization of the vessel. 

AREVA Federal Services LLC 
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WA 7890008967 
Waste Treatment and Immobilization Plant 

Table 111.10.E.B - LAW Vitrification Plant Tank Systems Description 

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

Nos, Specification Nos, 
etc.) 

LOP-VSL-00001 (LAW Melter I SBS -M6-LOP-P0001 , Rev 2 
Condensate Vessel) -M6-LOP-P0002, Rev2 

-MV-LOP-P000 I, Rev 0 
LOP-VSL-00002 (LAW Melter 2 SBS -MV-LOP-P0002, Rev 0 
Condensate Vessel) 

-MVD-LOP-00004, Rev 6 

-MVD-LOP-00005, Rev 6 

-NlD-LOP-00002, Rev 3 

-PI -PO IT-00002, Rev 7 

LAW Vitrification Plant Radioactive RLD 24590-LAW Section 4E.2.3; Tables 4-3 and 4-6 ; RLD-VSL-00003 = 
Liguid Waste Dis~osal S:ystem -M5-Vl7T-QP.0014, Rev _g_l and Figures C I-I and Cl-3 of 25,780 

-M6-RLD-0000 I 00 I , Rev 0 
Operating Unit Group I 0, 
Addendum C of this Pennit. 

RLD-VSL-00003 (Plant Wash Vessel) -M6-RLD-0000 I 002, Rev 0 RLD-VSL-00004 = 

-M6-RLD-0000 I 003, Rev 0 
7696 

RLD-VSL-00004 (C3/C5 Drains/Sump -M6-RLD-0000 I 004, Rev 0 
Collection Vessel) 

-M6-RLD-0000 I 005 , Rev 0 
RLD-VSL-00005 = 

-M6-RLD-0000 I 006, Rev 0 
25,780 

RLD-VSL-00005 (SBS Condensate 
-M6-RLD-0000200 I, Rev 0 

Collection Vessel) 
-M6-RLD-00002002, Rev 0 

-M6-RLD-00002003 , Rev 0 

-M6-RLD-00002004, Rev 0 

-M6-RLD-00002005 , Rev 0 

-M6-RLD-00003001 , Rev 0 

-M6-RLD-00003002, Rev 2 

-M6-RLD-00003003 , Rev 2 

Conditions. 77 
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Quarter Ending September 2017 24590-LAW-PCN-ENV-17-005 

Index 

Page 2 of 3: 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Hanford Facility RCRA Permit, Part Ill , Operating Unit 10, Waste Treatment and Immobilization Plant 

Replace the Piping and Instrumentation Diagram (P&ID) of the Low-Activity Waste {LAW) Radioactive Liquid 
Waste Disposal System C3/C5 Drains/Sump Collection Vessel RLD-VSL-00004 in Appendix 9.2 of the 
Dangerous Waste Permit (DWP). 

Replace the Mechanical Data Sheet for the Melter Submerged Bed Scrubbers (LOP-SCB-00001 and -00002) 
in Appendix 9.6 of the DWP. 

Replace the Drawing Change Notice for the LAW Secondary OffgasNessel Vent Process System Tank 
Modifications (LVP-TK-00001) in Appendix 9.6 of the DWP. 

Replace the Engineering Specification for the LAW Thermal Catalytic Oxidizer/Reducer in Appendix 9. 7 of the 
DWP, 

Submitted by Co-Operator: 

i,rt;:://~@__ 
Reviewed by ORP Program Office: 

1/l-5:lo 
Date 

24590-SENV-F000I I Rev 30 (Revised 9/ 17/2015) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending September 2017 

Page 2 of 3 

24590-LAW-PCN-ENV-17 -005 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 
The purpose of this Class 1 prime modification is to replace the following documents and drawings in 
Appendices 9.2, 9.6 and 9.7 of the DWP: 

Appendix 9.2 

Replace: I 24590-LAW-M6-RLD-00002001 , Rev. 0 I With: I 24590-LAW-M6-RLD-00002001 , Rev. 1 
Appendix 9.6 
Replace: I 24590-LAW-MKD-LOP-P0008, Rev. 0 I With : I 24590-LAW-MKD-LOP-00008, Rev. 2 
Replace: I 24590-LAW-VDCN-M-13-00001 I With : I 24590-LAW-MT-LVP-00005001 , Rev. 0 

Appendix 9.7 

Replace: I 24590-LAW-3PS-MBTV-T0001 , Rev. 5 I With : I 24590-LAW-3PS-MBTV-T0001 , Rev. 6 

This modification requests Ecology approval and incorporation into the permit the specific changes to the 
documents and drawings. These documents and drawings include changes provided in applicable document 
change forms (e.g., DCN, SCN, SDDR, FCN, FCR, etc.). In addition, the documents and drawings include 
changes associated with the resolution to comments on change documents since the issuance of the last 
revision of the permitted documents. 

Significant changes to the P&ID (24590-LAW-M6-RLD-00002001 , Rev. 1) for Radioactive Liquid Waste Disposal 
System C3/C5 Drains/Sump Collection Vessel RLD-VSL-00004 are summarized below: 

• Added notes to the Notes section and modified the Reference section . 

• Installed a flange, instead of a welded cap, at the end of line RLD-WS-00057-S11 C-04 (Grid 06) . 

• Corrected the ASX-SMPLR-00013 Sample Return line number from RLD-ZS-03559-W11 A-02 to 
RLD-ZS-03359-W11A-02 (Grid G8). 

• Added a new off-sheet connector (LAW-M6-RLD-00003003), new lines RLD-ZF-01472-S11 B-02, 
RLD-ZF-01472-W31A-02 with secondary containment and RLD-ZF-64678-S11 B-01 to 
RLD-SUMP-00028 (Grids C2 to C8). 

• Added a new off-sheet connector (LAW-M6-SHR-00001001 ), new lines SHR-JS-17098-S11 K-01 and 
RLD-JS-03445-S11 K-01 and valves to vessel RLD-VSL-00004 (Grids 04 to 08). 

• Added a restricting orifice RLD-RO-00037 upstream of RLD-RO-00022 (Grid E4) . 

• Revised off-sheet connectors (Grids F2, GB and H8) . 

Significant changes to the mechanical data sheet (24590-LAW-MKD-LOP-00008, Rev. 2) for the Melter 
Submerged Bed Scrubbers (LOP-SCB-00001 and -00002) are summarized below: 

• Revised the reference P&IDs, process data sheets and vessel drawings . 

• Updated the Design Data section, such as data for quality level, seismic category, design specific 
gravity, maximum operating volume, total volume, fabrication specs , vessel operating temperature and 
seismic design. 

• Revised the Materials of Construction section , such as information on gaskets and bolts . 

• Revised the notes in the Remarks section . 

• Updated the Equipment Cyclic Data Sheet and added a new note . 

• Added a new list of reference documents . 

This modification requests the replacement of Drawing Change Notice 24590-LAW-VDCN-M-13-00001 , which 
was superseded by Field Changes 24590-WTP-FC-M-14-0148 and 24590-WTP-FC-M-15-0149. This Drawing 
Change Notice is being replaced by 24590-LAW-MT-LVP-00005001 , Rev. 0, which shows the revised design of 
tank LVP-TK-00001 . 

24590-SENV-F000I I Rev 30 (Revised 9/17/20 15) Ref: 24590-WTP-GPP-SENY-0 I0 
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Quarter Ending September 2017 24590-LA W-PCN-ENV-17 -005 

Significant changes to the engineering specification (24590-LAW-3PS-MBTV-T0001 , Rev. 6) for the LAW 
Thermal Catalytic Oxidizer/Reducer are summarized below: 

• Added new subsection 1.3.13 (FE/FT-0529 and FE/FT-0539) in Section 1.3 (Work by Others). 
• Incorporated changes listed in the Revision History section. 
• Revised subsection 3.7.3.1 to delete FE-0529 and FE-0539 from the list of equipment that require 

"suitable for ammonia" labels. 
• Deleted subsection 3.16.4.10 (Testing and Inspection Requirements for Flowmeters to be performed by 

the Completion Supplier). 
• Revised subsection 3.17 .13 to delete flow meters from the list of equipment supplied by the supplier or 

reused by WTP. 
• Added Supplier Deviation Disposition Request (SDDR) documents to Section 11 (References). 

This PCN updates information in Appendices 9.2 , 9.6 and 9.7 to reflect current design. These DWP components 
may be re-evaluated to confirm design adequacy. If the re-evaluation results in future design changes , the 
changes will be reviewed by Ecology in subsequent permit modifications. 

The following outstanding change documents have been submitted to Ecology pursuant to Permit Condition 
111.10.C.9.h and are maintained in the WTP Operating Record : 

For 24590-LAW-M6-RLD-00002001 , Rev. 1, the change document is: 
• 24590-LAW-M6N-RLD-00091 - provided to Ecology in milk run (CCN 296055) 
• 24590-LAW-M6N-RLD-00096- provided to Ecology in milk run (CCN 297313) 

For 24590-LAW-MT-LVP-00005001 , Rev. 0, the change documents are: 
• 24590-LAW-MTN-LVP-00002 
• 24590-LAW-MTN-LVP-00003- provided to Ecology in milk run (CCN 292005) 

For 24590-LAW-3PS-MBTV-T0001 , Rev. 6, the change documents are: 
• 24590-WTP-SDDR-MS-15-00069- provided to Ecology in milk run (CCN 283043) 
• 24590-WTP-SDDR-MS-16-00002 - provided to Ecology in milk runs (CCN 283049 and CCN 283050) 

In accordance with Permit Condition 111.1 0.C.2.e, this permit modification sent to Ecology may include page 
changes to the Permit, attachments, and permit application supporting documentation. 

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: 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 rou tine 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 
Ape,roved/Concur: . 
Reason for denial: 

l'>ZI Yes D Denied (state reason below) 

24590-SENV-F000 I I Rev 30 (Revised 9/ 17/20 15) 

Reviewed by Ecology: 

i t. /1{3 
Date 

Ref: 24590-WTP-GPP-SENV-0 I 0 
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ISSUED BY 
RPP-WTP PDC 

1111111111111111111 11 1111111 
R11728178 

MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-LAW-MK-LOP-SCB-00001, 
24590-LAW-MK-LOP-SCB-00002 

Project. RPP-WTP P&ID: 24590-LAW-M6-LOP-00001001, -00002001 _t_ 
ProJect No· 24590 Process Data Sheet. NIA 
Project Site: Hanford Vessel Drawing 24590-LAW-MK-LOP-00001001, 24590-LAW-MK-LOP • 

00001002, 24590-LAW-MK-LOP-00002 . .2 
DescnptlOfl : MELTER 1 & 2 SubnN,,,,_,J B«I Scru».r '1, 

Reference Data 
Charge Vessels (Tag Numbers) Non. 
Pulsejet M,xers / Agitators (Tag Numbers) None 
RFDs/Pumps (Tag Numbers) None 

D 851! n D t aa 
Quality Level Q '? Fabncation Specs 24590-WTP-3PS-MVOO-T0001 
Seismic Category SC-Ill 7\ Design Code ASME VIII Div 1 
Service/Contents Radioactive liquid Code Stamp Yes 
Design Specific Gravity 1.01 2 NB Registration Yes 
Maximum Operabng Volume I gal 3,329 7 Weights (lbs) ~ ~ ill! 
T Olal Volume I gal 4,308 '2 Esumated 37,300 78,800 82,500 

Actual* 

Inside Dtameter inc/1 120 Wind Design NIA 
Length/Height {TL-TL) inch 78 Snow Design NIA 

Vessel Vessel CoiVJacket Seismic Design 24590-WTP-3P5-MVOO-T0002 
~ Design Design 

24590-WTP-3PS-FB01-T0001 
Internal Pressure psig ATM 15 125 Seismic Base Moment • ft"lb 

(Note2} 
External Pressure ps1g 3.6 FV . Postweld Heat Treat Not R«,ulnHI 
Temperature "F 122 237 237 Corroston Nlowance lnc/1 (Note BJ 

...2., (Not• 7) (Note2} 
Min Design Metal Temp. "F 41 Hydrostabc Test Pressure • ps1g 

Materials of Construction 
Comnonent Matenal Minimum Thickness / Size Containment 

Top Head SB575 N06022 See Drawing Auxiliary 
Shell SB575 N06022 S.eDrawing Primary 
Bottom Head S8575 N06022 S..Drawlng Primary 
Support SA240 304 (Notes 5} S.eDrawing NIA 
Internal Co~s/Ha~-Pipe Cotls S8622 N06022/ SA312 304(Nots 5} S.sDrawlng NIA 
Internals SB575 N06022 I SB622 N06022 S.eDrawlng Thermowe/1 Primary 

(Note 9} 
P,pe SB622/SB619 N06022 SB575 See Drawing Nots4 

N06022 (Not• 10} 
Forgings/ Bar stock SB564 N06022 See Drawing NIA 
Gaskets 17 EPDM I Garlock HellcofleKIFlexpro NIA NIA 
Bolting SA193 Gn,de B16 (Nasta/Joy C-276 NIA NIA 

...'.2.., Bolt and nuts) 

Miscellaneous Data 
Orientation Vertical Support Type Skirt 
lnsulalton Function NIA Insulation Material Nontt 
Insulation Thickness (inch) NIA Internal Finish Welds dsscalsd as laid. 

External Finish Shell welds under half pips co/ls to be 
ground smooth. Othen, desca/11d as laid. 

P1ease note that source, speoal nudear. and byproduct materials, 
as defined in the Atomic Energy Act of 1954 (AEA) are regulated 
al the U. S. Department of Energy (DOE) lac,lilies exclusively by 
DOE acting pursuant lo ,ts AEA autho,ily. DOE asserts thal 
pursuant to AEA, 1t has sole and exclusive respons1b1hly and 
authority to regulate source, speoal nudear, and byproduct 
materials at DOE-owned nudear facil i ties. Information contained 
herein on radionuciides is provided for process description 
purposes only. 

Sheet 1 of 4 DATA SHEET#: 24590-LAW-MKD-LOP-00008, Rev 2 



MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-LAW-MK-LOP-SCB-00001, 

24590-LAW-MK-LOP-SCB-00002 

Remarks 
• To be htennlned by the vendor. 

--2... 
Note 1 : This v.•s•I has an lntemal removable bed or column. This bed has d/ffen,nt operating chan,cterlstlcs than the 

vessel llltd is noted In the localized features section on •h-t 2. 
Note 2 : The coll operating conditions an, 90 pslg and so• F. 

Not• 3: The bed packing material Is ceramic spheres 1• dia and weigh 115 lblft'. 

Note 4: Nozzle necks below th• high operating liquid level an, primary, the others are auxiliary. 
Note 5: SA240 304 & SA312 304 stainless steel material shall have carbon content of 0.030% maximum. Non welded 

Items an, excluded from this n,quin,ment. 

Note 6 : Deleted. ~ 2 
Note 7: Down comer temp11ratur11 Is 1,112 dl#g"F. Thflnnal effect of this temperature on the nat head cover shall be 
consldervd as an upset condition, for the top head & nat head nange. Room temperatun, 113 dl#g"F, nonnal operation Is at 
122deg•F. .i_, 
Note 8: Corrosion allowance for surfac11s exposed to process liquid shall be 0.04•. Co"osion allowance of 0.04• shall be 

applied to stainless steel surfaces exposed to coo/Ing coll fluid. If exposed surfaces to cooling coll nuid Is vessel alloy 

material, corrosion allowance of 0.01" shall be applied. 
Note 9: Jntemal fasteners shall be of alloy N06022 material. 

Note 10: S8275 N06022 material allowed for 4• and 6• nozzles rolled from plate to meet wall thickness requirements. 
Full RT inspection mandatory 

Note 11: Contents of this document an, Dangerous Wast• Pennlt AHecting. _i_ 
Note 12: Beta/gamma dose exposure rate Is 2.10£-01 Rad/hr. _.z_ 
Note 13: Nozzle loads are not to exc-d loads described In CCN 273289 and 273299 • . -2 

E :Qulpment C r D ;ye IC ata Sh eet 
Component Plant Item 
Number: 
Component Description Vessel 

The information below is provisional and envelopes operational duty for fatique assessment. It is not to be used as operational data. 
Materials of Construction S8575 N06022 (Hastelloy C -22) 
Design Life 40years 
Component Function and The SBS is a semi-passive device d11signed for aqueous scrubbing of entn,ined radioactive 
Life Cycle Description particulate from the melter offgas. It also s11rves to cool and cond11nse the melter vapor 

emissions. 

Melter offgas is nominally cooled from 536"F while f11eding (from 1087°F when idled) to 122•F. 

Operation within and between these two modes are the predominate conditions the vessel wlll 
encounter. 2 

,--2., 
Design parameters for the cooling coils Is to cool the offgas from 536'F to a maximum of 140'F. 

Occasional process upsets w/11 direct undl/utetf offgas to the SBS at temperatures near 1112'F, 
where the SBS will cool the gasses to 14o•F. ,2.. 

Non-routine, or heavy maintenance would lnc/ud11 the chang11 out of a Vitrlllcatlon M11lt11r or 
other heavy non-routine maintenance requiring manned entry to the wet process cell. This Is 
expected to occur annually. During heavy maintenance, the SBS would be isolated and allowed 
to n,main at ambient temperature or approximately 41 to 122•F. 2 
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MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-LAW-MK-LOP-SCB-00001, 
24590-LAW-MK-LOP-SCB-00002 

Load Type Min Max Number of Cycles Comment 

Design Pressure psig FV 15 10 Nominal A••umptlon 

Operating Pressure psig -5.6 & 0 100 . .,, min. -a .36, mllll . o. ~ 
Operating 
Temoerature 

"F 41 ~ 122 ~ 240 ._2 Nomln•I b•umptlon & 
Contents Specific Gravity 0.997~ 1.01 ~ NIA ~ Nomln•I o,,_.tlng I• 1.0, ••-m• annu•I nu•hout 

•nd rwpl•e• with el•an wat.,-. 
Contents Level inch Empty 84 ~ 40 ~ Nominal o,,.,-.tlng I• 5T Inch, a••- 11nn1111/ 3x 

nun out •nd rwpl•c• with cl-n -t.r. 
Localized Features Temperature Range (°F) Number of Cycles I Comment 

Opening for Nozzle (N2) on 41/536/1087/1112 bJumt• nonn•I m«N I• r..dlng (536'FJ, with 40 eye/- to up••t ~ 
the Top Head Cover Plate ffi it, (1112'FJ •nd back to ldl• (108rFJ • 

.C..um. nonn•I motM I• r..dlng (536'F) with 2100 eye,.• to /di• 
(108T'F) and back to '-ding (536'FJ. 
b.um. mod• I• Id,. (108T'F) with 40 eye/• of trip to u,,..t (1112'FJ, 
•nd ,.tum to ldl• (108T'FJ. 
b6Um. modll I• /di• (108rFJ wlth41J eye,_ too,, (41'FJ and bllck to 
/di• (10BrFJ. 

Opening for Nozzle (N1) onL'.2-, 41 I TO 11087 I 1112 bJumt• nonn•I mtHM I• '-ding (TO), with 40 cyel•• to up••t (1112) ~ 
the Top Head Cover Plate ~ •nd back to ldl• (TO). [llnplannMI actlv11tlon•J 

A .. um• mod• I• Id,_ (TO) with 2100 eye!• of trip to m.tt.r ldl• (1087), 
and ,.turn to Id,. (TO). [W-'dy •urv.tlhlnc• t.•t.J 
A-um. modll I• /di• (TO) with 40 eye,_ too,, (41) and back to Id/• (TO). 

Cooling Supply / Returns 41 In, 68 out Nominally, t-p11rature I• 41 In, 68 out. b•um. annual cooling R 
outa,-, ln=out••mbhlnt•TO (40 cyehl•J· .C..unM •nnual cooling supply 
fllllurwll.ohltlon during o,,.ratlon, ln•out:212 (40 eye,../. 

Internal Bed 41/122 ~ As•um• 240 cycl•• from running (122), too,, (41), then re-m• (122J. t2_ 

Notes 
Cycl• lnerw1••: TIIII S.ll•r mu•t Jncrw,- th• numbllrs of op•ratlona/ cycl•• g/v.,, •bov• by 10% to account for 
comml••lonlng duty uni••• oth•rwl- notM/. 

Rev 

0 

2 

TIM •-''-r shall consider th• conditions o, nozzl•• N1 and N2 happ•nlng colncld•ntally. 
Th• cyclical maximum t.mp11rature was rllduc•d from 1250'F to 1112'F. Fluid sp,,clflc gr•vlty w•• ch•nglld from 1.1 
to 1.01. Th• cha,,,,.• do not r.due• margin. 

a. 

A roval 
Description System Engr Vessel Engr Checked Approved Date 

Issue for Purchase Mark Studd Davtd Ho Walter WII Eaton 7131102 
Drosjack 

Revise for Purchase, delete vessel LOP-SBS-00003, Reed Figley Mohan Dennis Loyd 10/13/03 
incorporate SDDR-WTP-SDDR-PROC-03-0019 Arulampalam Rickettson Donovan 

Revised to Current Requirements. Incorporate DCNs 24590-
WTP-M6N-M80T-00005 and 24590-LAW-M6N-M80T-00008 
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DATA SHEET#· 24S90-LAW-MKD-LOP-00008 Rev 2 

References for Data Sheet 24590-LAW-MKD-LDP-00008, Rev. 2 
Data Reference Document Revision Title 

24590-LAW-M6-LOP-00001001 0 P&ID - LAW LAW PRIMARY OFFGAS PROCESS SYSTEM MELTER 1 LOP-SCB-00001 
Quality Level 24590-LAW·M6-LOP-00002001 0 P&ID - LAW LAW PRIMARY OFFGAS PROCESS SYSTEM MELTER 2 LOP-SCB-00002 

24590-LAW-M6-LOP-00001001 0 P&ID • LAW LAW PRIMARY OFFGAS PROCESS SYSTEM MELTER 1 LOP-SCB-00001 
Seismic category 24590-LAW-M6-LOP-00002001 0 P&ID - LAW LAW PRIMARY OFFGAS PROCESS SYSTEM MELTER 2 LOP-SCB-00002 

PROCESS DATA INPUT FOR LAW 585 CONDENSATE VESSELS AND PUMPS (LOP-VSL-00001/2 AND LOP-PMP-
DesiRn Specific Gravity 24590-LAW-MVC-LOP-00001 0 00001/2/4/S) AND SBS WATER PURGE PUMPS (LOP-PMP-00003A/B AND LOP-PMP-00006A/B) 

Maximum Operating Volume 24590-LAW-MKC-LOP-00001 0 PROCESS SIZING OF THE LAW SUBMERGED BED SCRUBBER 
Total Volume 24590-LAW-MKC-LOP-00001 0 PROCESS SIZING OF THE LAW SUBMERGED BED SCRUBBER 
Inside Diameter 24S90-LAW-MKC-LOP-00001 0 PROCESS SIZING OF THE LAW SUBMERGED BED SCRUBBER 

24590-LAW·MK·LOP-00001001 0 EQUIPMENT ASSEMBLY LAW SUBMERGED BED SCRUBBER lDP-SCB-00001, 2 & 3 (Q) SHEET 1 OF 3 

LenRth/Helght (Tl-TL) 24590-LAW-MK-LOP-00001002 0 EQUIPMENT ASSEMBLY LAW SUBMERGED BED SCRUBBER LOP-SCB-00001, 2 & 3 (QJ SHEET 2 OF 3 

Internal Pressure 24S90-LAW-MEC-LOP-00006 1 DESIGN PRESSURE AND DESIGN TEMPERATURE CALCULATION FOR LOP SYSTEM 
E,;ternal Pressure 24S90-WTP·MVC-50-00009 0 LAW, BOF, AND LAB VESSEL CYCLIC DATASHEET INPUTS 
rempera ture 24S90-LAW-MEC-LOP-00006 1 DESIGN PRESSURE AND DESIGN TEMPERATURE CALCULATION FOR LOP SYSTEM 
Min. DesiRn Metal Temp. 24S90-BOF-M6C·CHW-00002 0 BOF CHW PRESSURE AND TEMPERATURE CONDITIONS 

CALCULATION - SUBMERGED BED SCRUBBER FLUE OR OFF-GAS LAW, WEIGHT/ SE ISMIC/ NOZZLE LOAD/ LIFTING 
Weight 24S90-QL-POA-MKAS-00001-01 ·16 ooc CALCULATIONS 

Beta/game dose exposure 24590-WTP·ZOC-Wl3T-00010 F CONTACT DOSE RATES TO EQUIPMENT FROM BETA AND GAMMA EM MITERS 
Corrosion Allowance 24590-LAW-NlD-LOP-00001 3 LOP-SCB-00001 AND LOP-SCB-00002 -LAW- · MELTER 1 AND MELTER 2 SUBMERGED BED SCRUBBERS (SBS) 
Materials of Construction 24S90-LAW-NlD-LOP -00001 3 LOP-SCB-00001 AND LOP-SCB-00002 •LAW-· MELTER 1 AND MELTER 2 SUBMERGED BED SCRUBBERS (SBS) 
Equipment Cyclic Information 24S90-WTP-MVC-50-00009 0 LAW, BOF, AND LAB VESSEL CYCLIC DATASHEET INPUTS 
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24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

Revision Historv 

Revision Reason for Revision 

0 Issued for purchase 

2 

3 

This revision removes the full complement of QA- I requirements and 
substitutes a Quality Requirements Specification customized specifically 
for the LAW TCO procurement. This revision also reflects the removal 
of IEEE-323 environmental qualification requirements for LAW SS 
equipment. 

No revision bars were used for this revision. 

Issued for purchase. 

Incorporates TCN 's 24590-QL-MRA-MBT0-00007-T0002, 4, 6, 7, 8, 
and 9. Incorporates SDDR's 24590-WTP-SDDR-MS-11-00054, 11-
00200, 11 -00298, 11-00299, 12-00094, 12-00110, 12-00167, 12-00168, 
12-00173, 13-00001 , 13-00006, 13 -00015 , 13-00023. 

On 04110/13 the Supplier for the LAW TCO went out of business. The 
following specification sections were revised to address finishing the 
LAW TCO by the Completion Supplier. 

•Add section 1.2.15, defined work scope for the Completion Supplier 

•Add section 1.3 . I 2, defined work scope for WTP. WTP will be 
responsible for seismic, thermal , ASME B 31 .3 and ASME VIII 
calculations. 

•Revised the specification throughout changing "Supplier" to 
"Completion Supp li er" where appropriate. 

• Revised the specification throughout deleting submittal requirements 
for seismic, thermal , ASME B 31 .3 and ASME VIII analysis. 

•Add section 4.5, Defined Government Furnished Material (GFE) 
requi rements for the Completion Supplier. 

•Rewrite section 5.1.4, defined ammonia gas pipe line connection 
requirements for the Comp letion Supplier. 

•Rewrite section 6. 1.4, revised testing ofrectangular flanges for 
Completion Suppli er. 

•Delete section I 0.2.7.1, contents on this section moved to new section 
4.5. 

•editorial revision to Attachment JQ07, section 3.4.5 .2.1 , added ASTM 
A276, 3 l 6L, as required by TC 8 

•Attachment JQ07 - Deleted the safety software requirements, added the 
cable separation requirements. 

•Added attachment 13 LAW design Status 06/26/ 13 , for the Completion 
Suppli er. 

Incorporated TCN 's 24590-QL-MRA-MBT0-00007-T00 I 0, and 11 . 
Incorporated SDDR's 24590-WTP-SDDR-MS-13-00074, 14-00002, 14-
00003 , 14-00004, 14-00042, 14-00048, 14-00049, 14-00050, 14-00061 , 
14-00062 and 14-00064. Incorporated technical notes from MR, 24590-
QL-M RA-M BT0-00007. 

The Completion Supp li er and WTP were unable to qualify the majority 
of the partially fabricated TCO and ammonia air dilution skid fo r reuse. 
The options that a llowed the Completion Supplier to refurbish the 
partially fab ricated TCO and ammonia air dilution were removed. This 
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24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/ Reducer 

Q Specification 
Revision Only CM 

Margin Reduced? Only 

general spec ifi cati on rev ision ali gns the spec ificati on with the current 
fabricati on plan. 

Aligning the spec ifi cation with the current fabrication plan and 
incorporating previously approved changes (TCNs, SDDR & technical 
notes) does not reduce margin . 

Justificat ion for margi n statement. Margin was eva luated on the 
prev iously reviewed and approved changes. Fabrication options do not 
include margin, so deletion of fabrication options do not impact margin . 
Fabricati on plans do not include margin, so margin is not impacted. 

Revision bars were not used fo r this genera l spec ification rev ision. 

Incorporated SDDR's 24590-WTP-SDDR-MS-14-00066, 14-00068, 14-
00069, 14-00074, 14-00076, 14-0009 1, 15-000 I 0, 15-000 12, 15-0001 7, 
15-0001 8, 15-0002 1, 15-00022, 15-00023 and 15-00025. Incorporated • ~ • 
EIEs, 24590-LA W-EIE-M S-1 4-0079 & 14-0088. Str ike out and or 
Revision bars were used to denote changes. 

Section 2.2.3 , ASME B&PVC, secti on Vlll-2004 was changed to VIII-
20 13. In section 2.3. 11 the HEPA filter specification was deleted. Section 
2.3. 13, spec ifica ti on 24590-WTP-3PS-MV00-T0002 was added by ESQ 
group . Revised expansion joint requirements in secti ons 3. 1.10, 3.1. 11 , 
3. 1.1 2 and 3. 1.1 3. In Secti on 3. 1.14 the verbi age re lating to acti ve safety 
fu nctions was removed by the systems engineer. This work scope does 
not include components with an active safety fun cti on. Section 3.3, the 
word "mi xing" was deleted. In section 3.4.7, the mass balance calcul ati on 
is defined as "non-safety". Sections 3 .4.9, 3.4. 10 and 3.4. 11 were deleted 
to align with the current work scope. Section 3.5 was rev ised to re locate 
the ammonia dilution skid to room L-0322A. Secti on 3.7 .3. 1 was revised 
to a lign with the current design shown on the P&ID. Section 3.7.3.3 the 
words "HEPA fi lter and" were deleted. Section 3.7 .3.4 was deleted, 
HEPA filters are no longer in the work scope. Section 3. 10.3 was rev ised 
to define the contro l narrat ive as non-safety and that the buyer wi ll 
prov ide the control logic. In secti on 3.1 0.4 valves LVP-V-01 548, LVP-
Y-01 6 12, L VP-V-01 6 18 and L VP-V-01 620 were removed because they 
no longer have Hy-lok ends. Section 3. 16.4. 14 was rev ised to align with • ~ • 
SDDR 15-00040. Secti on 3. 16.4. 15 was rev ised to align with SDDR 15-
00041. Section 3.4. 14. 17 Deleted. Secti on 3.16.4 rev ised to align with 
current CG D plans. Sections 3. 16.4.4, 3. 16.4.5, 3. 16.4.8, 3. 16.4.12, 
3. 16.4. 13 and 3. 16.4.2 I, yellow metal inspection deleted by CG D group. 
Section 3.17.2 added bellows, LVP-B LWS-00080 and 0008 I. Section 
3. 17. 13 deleted non Q items; so lenoid valves, coalesc ing fi lters, 
rotometers and hose. Added sections 4.2.6 and 5.3.4. In section 6. 1.3 the 
words "HEPA Fil ters fo r the H EPA housing may or may not be installed 
for testing" were deleted. In secti on 7.2.3 the word "filters" was deleted. 
Section I 0.1 revised to defin e submittal requirements. Sections I 0.2.5 
and 10.2.7.2 rev ised to clari fy requirements fo r C of Cs and MTRs. 
Deleted the sentence containing "Two times max system pressure" from 
attachment JQ07, secti on 3.8.3. Deleted "MS Access fo rmat" from 
attachment JQ07, section 11.2.2. The fo llowing SDDRs were 
incorporated by reference: 24590-WTP-SDDR-MS- 15-000 19, 15-
00028, 15-00029, 15-00030, 15-0003 1, 15-00040, 15-00041, 15-0005 1, 
15-00052, 15-00056, 15-00057 and 15-00060. 
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24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

Q Specification 
Revision Only CM 

Margin Reduced? Only 

Margin was evaluated on the prev iously rev iewed and approved SDDRs. 
Changes to the specifi cation paragraphs prov ide clarification to the 
complet ion suppl ier, margin is not impacted. 

Section 1.3 .13 , add FE/FT 0529 and FE/FT 0539. Section 3.7.3. 1, delete 
FE- 0529 and FE-0539. Section 3. 16.4.1 0, this section deleted. Section 
3. 17. 13, deleted "fl ow meters". The fo llowing SDDRs were incorporated 
by reference: 

24590-WTP-SDDR-MS -1 5-00063 

24590-WTP-SDDR-MS-1 5-00072 

24590-WTP-SDDR-MS-1 5-00073 

24590-WTP-SDDR-MS-1 6-0000 I • ~ • 24590-WTP-SDDR-MS-1 6-00004 

24590-WTP-SDDR-MS-1 6-00009 

24590-WTP-SDDR-MS-1 6-000 14 

24590-WTP-S DDR-MS-1 6-000 15 

Work scope to provide FE/FT 0529 and FE/FT 0539 has changed fro m 
the completion supplier to C& L The des ign of FE/FT 0529 and FE/FT 
0539 has not changed; therefore, margin is not impacted. Margin was 
evaluated on prev iously reviewed and approved SDDRs. 
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Notice 

24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/ Reducer 

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act 
of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE 
acting pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive 
responsibi lity and authority to regulate source, special nuclear, and byproduct materials at DOE-owned 
nuclear facilities. Information contained herein on radionuclides is provided for process description 
purposes only. 
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1 Scope 
1.1 Project Description and Location 

24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/ Reducer 

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste 
treatment facilities where the Department of Energy 's (DOE) Hanford site tank waste will be 
pretreated and immobilized into stable glass form via vitrification. The WTP Contractor will 
design, build, and start up the WTP pretreatment and vitrification facilities for the US Department 
of Energy's (DOE) Office of River Protection (ORP). The waste treatment facilities will pre-treat 
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 the city of Richland . The WTP Facility will be constructed at the East End of the 
200 East Area of the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford 
Site. 

1.2 Equipment, Material, and Services Required 

This specification provides the requirements for the design, materials selection, appurtenances 
selection, quality control, quality assurance, inspection, fabrication, testing and labeling of an 
LAW Thermal Catalytic Oxidizer/Reducer (TCO) and the associated Ammonia/Air Dilution Skid . 

The scope of work for the Completion Supplier includes work specifically defined in this 
specification and its addenda and attachments. Work shall include, but is not limited to, the 
following: 

1.2.1 Low-Activity Waste Off-Gas Equipment: To include a Thermal Catalytic 
Oxidizer/Reducer Skid, L VP-SKID-00002, Ammonia/ Air Dilution Skid, L VP-SKID-
00003, and Ammonia-Air Dilution fan control panel (LVP-PNL-00003 ). 

1.2.2 Deleted 

1.2.3 Provide Material Test Reports (MTRs), welding procedures, removable insulation 
installation procedures, surface preparation and coating procedures, testing procedures, 
testing results, inspection results, and all other procedures and documentation required per 
this specification and its addenda and attachments. 

1.2.4 Provide transportation, storage, and installation instructions for the Thermal Catalytic 
Oxidizer/Reducer and the Ammonia/Air Dilution Skid per manufacturer 's recommendation 
and this specification. 

1.2.5 Provide packaging and prepare the Thermal Catalytic Oxidizer/Reducers Skid, the 
Ammonia/ Air Dilution Skid, control panels, gaskets, special tools (if required), and catalyst 
bed for shipment to the WTP site. Packaging shall be sufficient to allow indoor storage for 
a period of up to 12 months at the WTP site, without Buyer action except routine 
inspection. Environmental conditions for storage are found in Section 7.4 of this 
specification. 

1.2.6 Provide special tools required for installation and maintenance. 

1.2. 7 Provide Material Safety Data Sheets (MSDSs) for the catalyst cartridges and any other 
potentially hazardous chemicals or materials which will be delivered to the Buyer. 

1.2.8 Deleted 
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1.2.9 Procure and install thermal insulation. Provide installation procedures for removable 
insulation. 

1.2.10 Deleted 

1.2.11 Provide shop painting of carbon steel surfaces. 

1.2.12 Deleted 

1.2.13 Provide junction boxes to accommodate wiring to remote-mounted Completion Supplier 
control panel. The Completion Supplier shall provide wiring schedule, diagrams, and 
documentation to facilitate installation of wiring from equipment to remote control panel. 

1.2 .14 Deleted 

1.3 Work by Others 

Specific activities and materials excluded from the scope of this specification include: 

1.3 . l Shipping to WTP jobsite 

1.3.2 Material unloading and storage atjobsite 

1.3 .3 Insta llation labor 

1.3.4 Foundation embeds and Surface Mounted Plates 

1.3 .5 Ammonia vapor supply to skid connection 

1.3.6 Electric power supply 

1.3 . 7 Off skid external wiring 

1.3.8 External connection to the Buyer's instrumentation and controls 

1.3.9 Containment Tent, portable High Efficiency Particulate Air (HEPA) filter exhauster 

1.3 .10 Grounding cable 

1.3 .11 Z Instruments, TE-0509 with thermo well, TE-0516 with therm owe II , FE-0530, FE-0531, 
FE-0540, FE-0541, YV-0528 and YV-0538 

1.3.12 WTP will provide the Seismic, Thermal, ASME Section VIII, and the ASME B31.3 piping 
analyses for the Thermal Catalytic Oxidizer/ Reducer skid and the associated Ammonia / 
Air Dilution skid. 

1.3 .1 3 FE/FT-0529 and FE/FT-0539. 

1.4 Acronyms and Abbreviations 

ADS 
AHJ 
AI 
AISC 
AO 
ANSI 
ASD 
ASME 
ASTM 
AWG 
AWS 

Ammonia Dilution Skid 
Authority Having Jurisdiction 
Analog Input 
American Institute of Steel Construction 
Analog Output 
American National Standards Institute 
Adjustable Speed Drive 
American Society of Mechanical Engineers 
American Society for Testing and Materials 
American Wire Gauge 
American Welding Society 
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C&I 
CM 
MTR 
COA 
COTS 
DBE 
DCS 
DD 
DO 
DRE 
EJMA 
FT 
FF 
FMEA 
FTF 
GFE 
HEPA 
HLW 
ICN 
IEC 
IEEE 
1/0 
ISA 
LAW 
MACT 
MOS 
MR 
MSDS 
MTBF 
NACE 
NOE 
NEC 
NEMA 
NFPA 
NIST 
NMCF 
NOx 
NRTL 
P&ID 
PCJ 
PLC 
PMI 
PPE 
PPJ 
PQR 
PSA 
QAP 
Q 
QL 
RFQ 
RPP 

Control & instrumentation 
Commercial 
Material Test Report 
Certificate of Analysis 
Commercial-Off-The-Shelf 
Design Basis Event 
Distributed Control System 
Device Description 
Digital Output 
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Destruction and Removal Efficiency 
Expansion Joint Manufactures Association 
Functional Test 
Foundation® Fieldbus 
Fai lure Mode and Effects Analysis 
Fi lter Test Faci li ty 
Government Furnished Equipment 
High Efficiency Particulate Air 
High Level Waste 
Integrated Control Network 
[nternational Electrotechnical Commission 
[nstitute of Electrical and Electronics Engineers 
Input / Output 
Instrument Service Air 
Low Activity Waste 
Maximum Achievable Control Technology 
Mechanical Data Sheet 
Material Requisition 
Material Safety Data Sheet 
Mean-Time Between Failure 
National Association of Corrosion Engineers 
Non-Destructive Examination 
National Electrical Code 
National Electrical Manufacturers Association 
National Fire Protection Association 
National institute of Standards and Technology 
Non-Modifiab le Configurable Firmware 
Oxides of Nitrogen 
Nat ionally Recognized Testing Laboratory 
Piping and instrumentation Diagram 
Process Control System 
Programmable Logic controller 
Positive Material Identification 
Personnel Protection Equipment 
Programmable Protection System 
Procedure Qualification Record 
Process Service Air 
Quality Assurance Program 
Quality 
Quality Level 
Request for Quote 
River Protection Project 
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RTD 
SBS 
SC 
sco 
SCR 
SDDR 
SIS 
ss 
SSCs 
SVOCs 
TCO 
UL 
voes 
VSL 
WAC 
WESP 
WPS 
WTP 

1.5 Definitions 

Resistance Temperature Device 
Submerged Bed Scrubber 
Seismic Category 
Selective Catalytic Ox idation 
Selective Catalytic Reduction 
Supplier Deviation Disposition Request 
Safety Instrumented System 
Safety Significant 
Systems, Structures, and Components 
Semi-Volatile Organic Compounds 
Thermal Catalytic Oxidizer/Reducer 
Underwriters Laboratories, Inc. 
Volatile Organic Compounds 
Vitreous State Laboratory 
Washington Administrative Code 
Wet Electro Static Precipitator 
Welding Procedure Specification 
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Hanford Tank Waste Treatment and Immobilization Plant 

The equipment covered by this specification will be used in the WTP, where the following 
definitions are applicable: 

Quality Level (QL) : The quality level identifies the quality requirements to be applied to the 
equipment. The identified quality levels are Q (Quality) , and CM (Commercial). 

Seismic Category (SC) : Specific requirements for each seismic category are defined in the 
reference document, Sections 2.3 .21 of this specification . 

Thermal Cataly tic Oxidizer/Reducer Expert: One who has extensive knowledge regarding the 
characteristics and application of Thermal Catalytic Oxidizer/Reducer. 

Cabinet: It is used interchangeably with the word "enclosure" within this specification. 

Enclosure: A surrounding case constructed to provide a degree of protection to personnel against 
incidental contact with the enclosed equipment and to provide a degree of protection to the 
enclosed equipment against specific environmental conditions. An enclosure generally does not 
have any operational interface accessible from the exterior. 

Panel: A type of enclosure that provides some kind of operational interface accessible from the 
exterior, without having to open the enclosure. 

Rack: An open frame construction of angle, strut, channel, pipe, etc., designed to support the 
mounting of four or more instruments. 

Non-Modifiable Configurable Firmware: The combination of commercial off the shelf hardware 
device, computer instructions, and data that resides as read-only software on that device. Non
Modifiable Configurable Firmware precludes modifications by the Buyer's staff, but can accept 
configuration parameters, via a set up process, to achieve specific functionality to meet the Buyer' s 
requirements, provided features or capabilities such as advanced "scripting" or "coding" are not 
uti lized. Non-modifiable configurable firmware can be adequately verified by testing the 
component of which it is an integral part. 
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1.6 Safety/Quality Classifications 

1.6.1 Refer to the MOS in Section 2 of the MR for Safety Class, Quality Level, and Seismic 
Category class ifications related to the LAW Thermal Catalytic Oxidizer/Reducer and the 
Ammonia/ Air Dilution skid. 

2 Applicable Documents 
2.1 General 

2. 1.1 Work shall be done in accordance wi th the referenced codes, standards, and documents 
li sted below, which are an integral part of this specification. 

2 .1 .2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry 
standard, or reference document, only those chapters, sections, parts, or paragraphs of the 
document are applicable and shall be appl ied. For the codes and standards listed in Section 
2, the specifi c revision or effective date identified shall be fo llowed. If a date or revision is 
not identifi ed, the latest issue, including addenda, at the time of quotation, shall apply. 

2.2 Industry Standards 

2 .2. 1 Deleted 

2.2 .2 

2 .2 .3 

2 .2 .4 

2.2.5 

2 .2 .6 

2 .2 .7 

2.2.8 

2.2 .9 

2.2.10 

2 .2 .11 

2 .2 .12 

2.2.13 

2.2 .14 

2.2. 15 

ASME B31.3 - 1996, Process Pip ing Code, as tailored in Appendix C of24590-WTP
SRD-ESH-0 1-001-02, Safety Requirements Document Vol. II (see Attachment 2) 

ASME B & PVC, Section VIII-201 3, Division 1: Rules for Construction of Pressure 
Vessels 

ASME Y l4. l00, Engineering Drawing Practices 

ASTM - E84-08, Surface Burning Characteristics of Building Materials 

Deleted 

A WS D l.6- 1999, Structural Welding Code, Stainless Steel 

NEMA 250-2003, Enclosures for Electrical Equipment (1 ,000 Volts Maximum) 

NFPA 70 - 1999, National Electrical Code 

NFPA 497-1 997 , Recommended Practice for the Classification of Flammable Liquids, 
Gases, or Vapors and of Hazardous (Classified) locations for Electrical Installations in 
Chemical Process Areas 

UL 467-2007, Standard for Safety Grounding and Bonding Equipment 

UL 508-2007, Standard for Safety Electric Industrial Control Equipment 

UL 508A-2007, Standard for Industrial Control Panels 

ANSI K6 l . l - 1999, Safety Requirements for the Storage and Handling of Anhydrous 
Ammonia, as tailored in Appendix C of 24590-WTP-SRD-ESH-01-00 1-02, Safety 
Requirements Document Vol. II (see Attachment I) 

ASME AG- I 1997 with ASME AG-I a-2000 Addenda, Code on Nuclear Air & Gas 
Treatment 

2 .2 .1 6 Deleted 
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2.2 .1 7 ASME PTC-10-1997, Performance Test Codes on Compressors and Exhausters 

2.2.18 ABMA 9-1990, Load Ratings and Fatigue Life for Ball Bearings 

2.2.19 ABMA 11-1990, Load Ratings and Fatigue Life for Roller Bearings 

2.2.20 ISO 3744-1995 , Acoustics - Determination of Sound Power Levels of Noise Sources Using 
Sound Pressure - Engineering Method in an Essentially Free Field over a Reflecting Plane 

2.2.21 ISO 1940-1 :2003, Mechanical Vibration - Balance Quality Requirements for Rotors In a 
Constant (Rigid) State-Part I : Specification and Verification of Balance Tolerances 

2.2.22 NEMA MG 1-1998, Motors and Generators 

2.2.23 AMCA-210-1999, Laboratory Methods of Testing Fans for Aerodynamic Performance 
Rating 

2.2.24 A WS D 1.1-2000, Structural Welding Code - Steel 

2.2.25 EJMA Ninth Edition with 2011 Addenda 

2.2.26 29 CFR 1910, Occupational Safety and Health Standards for General industry 

2.2.27 1997 UBC, Uniform Building Code 

2.2 .28 ASME B 16.10-2009, Face-to-Face and End-to-End Dimensions of Valves 

2.3 Reference Documents/Drawings 

2.3 .1 24590-WTP-3PS-EVV1-T000 I, Engineering Specification for Low Voltage Adjustable 
Speed Drives 

2.3 .2 Deleted 

2.3 .3 24590-WTP-3PS-G000-T000 1, Engineering Specification for Supplier Quality Assurance 
Program Requirements 

2 .3.4 24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material 
Identification (P MI) for Shop Fabrication 

2.3.5 24590-WTP-3PS-G000-T0003 , Engineering Specification for Packaging, Handling and 
Storage Requirements 

2.3.6 Deleted 

2.3.7 Deleted 

2.3.8 24590-WTP-3PS-JQ00-T0004, Engineering Specification for Management of Supplier 
Software 

2.3 .9 24590-WTP-3PS-JXXE-T0003, Engineering Specification for Commercial C&l 
Enclosures, Panels, Cabinets, and Racks 

2 .3.10 Deleted 

2.3 .11 Deleted 

2.3.12 24590-WTP-3PS-MV00-T0001 , Engineering Specification for Pressure Vessel Design and 
Fabrication 

2.3.13 24590-WTP-3PS-MV00-T0002, Engineering Specification for Seismic Qualification 
Criteria for Pressure Vessels 

24590-G04B-F000 19 Rev 4 (2/12/2008) 
Page!0of59 

Ref: 24590-WTP-3DP-G048-00049 



24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

2.3.14 24590-WTP-3PS-MVB2-T0001 , Engineering Specification for Welding of Pressure Vessel, 
Heat Exchangers and Boilers 

2.3.15 24590-WTP-3PS-NWP0-T000 I, Engineering Specification for General Welding and NDE 
Requirements for Supplier Fabricated Piping 

2 .3 .16 24590-WTP-3PS-SS00-T000 1, Engineering Specification for Welding of Structural 
Carbon Steel 

2.3 .17 24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of Structural 
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel 

2.3.18 24590-10 I-TSA-W000-0009-195-00002, Report - Small Scale Melter Testing for Ally! 
Alcohol Method Verification 

2.3 .19 24590-WTP-LIST-CON-08-000 I, Restricted Materials list WTP Safety Assurance 

2.3 .20 24590-LA W-M6-LVP-00005002, P&ID - LAW Secondary Offgas I Vessel Vent Process 
System SCO I SCR Skid 

2.3 .21 24590-LA W-MKD-L VP-00012, 24590-LA W-MX-LVP-SKJD-00002 and 24590-LA W-MX
LVP-SKJD-00003 - LAW Cataly tic Oxidizer I Reducer 

2.3.22 24590-WTP-3PS-PB0I -T000I , Technical Supply Conditions/or Pipe, Fittings, and 
Flanges 

2.3.23 Deleted 

2.3.24 24590-LAW-M6-LVP-00005001, P&ID - LAW Secondary Ojfgas I Vessel Vent Process 
System Ammonia Dilution Skid 

2.3.25 24590-WTP-3PS-MUMI-T0002, Low Voltage Induction Motors 

3 Design Requirements 
3.1 General 

3 .1.1 The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/ Air Di lution unit is 
designed to selectively and primari ly remove Volatile Organic Compounds (VOCs) and 
Oxides of Nitrogen (NOx) from the off gas generated by the LAW melters. 

3 .1.2 The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/ Air Dilution unit 
shall be designed per this specification, the applicable documents listed in Section 2 of this 
specification, and the MDSs in Section 2 of the MR. 

3 .1.3 The WTP facility is designed for a minimum service life of 40 years. Structural and 
pressure boundary components related to the Thermal Catalytic Oxidizer/Reducer and the 
associated Ammonia/ Air Dilution units shall be engineered with a design life of 40 years. 
The Recuperative Heat Exchanger shall have a minimum service life of 15 years. Catalyst 
used in the Thermal Catalytic Oxidizer/Reducer shall have a minimum design life of one 
year. Other key mechanical components, such as the Electric Heaters, and fans shall have a 
minimum service life of five years with periodic maintenance. 

3 .1.4 Operation of the Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/ Air 
Dilution units shall be continuous for one year. Refer to MDSs in Section 2 of the MR for 
thermal cyclic conditions. All instruments in section 3 .1.14 with a "Z" suffix have been 
removed from the Completion Supplier' s scope. 
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3.1.6 The maximum pressure drops across the Thermal Catalytic Oxidizer/Reducer shall be in 
accordance with the requirements of the MDSs. 

3 . 1. 7 The following requirements shall be met (responsibility of the Buyer) : 

• Pressure boundary shall be designed in accordance with the requirements of ASME 
B&PVC, Section VIII, Div. l and BUYER specification 24590-WTP-3PS-MV00-
T000 I, Engineering Specification for Pressure Vessel Design and Fabrication. 
Code stamp is not required 

• Non-Destructive Exam ination (NDE) requirements for the pressure boundary shall 
be in accordance with the Buyer specification 24590-WTP-3PS-MV00-T000I , 
Engineering Specification for Pressure Vessel Design and Fabrication. See 
additional requirements for Design Level 2 (L-2) Vessels, Section 6.3 

• Seismic analysis shall be per the Buyer's specification 24590-WTP-3PS-MV00-
T0002, Engineering Specification for Seismic Qualification Criteria for Pressure 
Vessels 

• The structure supporting the pressure boundary shall be designed per BUYER 
specification 24590-WTP-3PS-MV00-T0002, Section 7 .2.2, Engineering 
Specification for Seismic Qualification Criteria for Pressure Vessels 

3 .1.8 Penetrations in the pressure boundary (i.e. access doors, sample ports, etc.) shall be 
designed and reinforced in accordance with the requirements of ASME B&PVC, Section 
VIII, Div. I, and the Buyer's specification 24590-WTP-3PS-MV00-T000 1, Engineering 
Specification for Pressure Vessel Design and Fabrication. 

3.1.9 Deleted 

3 .1.10 Circular expansion joints 

Component Nominal size 

Number 

LVP-BLWS- 18 inch diameter 

00053 

LVP-BLWS- 18 inch diameter 

00061 

LVP-BLWS- 8 inch diameter 

00080 

LVP-BLWS- 8 inch diameter 

00081 

24590-O04B-F000 19 Rev 4 (2/12/2008) 

Design Pressure 

+15 psig / full 

vacuum 

+15 psig / full 

vacuum 

+15 psig / full 

vacuum 

+15 psig / full 

vacuum 

Design Design cycles 

Temperature 

500F 100 

500F 100 

150F 100 

150F 100 
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3. l .11 Combined Movements for LVP-B L WS-00080 and 0008 1 

Component Ax ial Ax ia l Extension Latera l Angular 
N umber Compress ion 

LVP- 1.0 inch 0.5 inch 2.0 inches 2.0 degrees 
BLWS-
00080 

LVP- 1.0 inch 0. 5 inch 2.0 inches 2.0 degrees 
BLWS-
0008 1 

3. l.12 Circular expansion jo ints / be llows sha ll be designed and manufactured in accordance with 
ASM E B3 1.3 and the Expansion Joint Manufacturers Assoc iation (EJMA) standard . 
Square or rectangular joints not specifically addressed by the Boiler & Pressure Vessel 
Code, ASM E Section VIII, Division I , sha ll meet the requirements within the latest version 
of the Expansion Joint Manufactures Assoc iation (EJMA) Standard . The be llows des ign 
sha ll meet a ll the des ign conditions and design life of the equipment. Sta inless stee l 
expansion be llows shall not be annealed after forming. 

3 .1.13 The Completion Supplier shall supply expansion j oints (L VP-BL WS-00053 and 0006 1) fo r 
both the off gas process inlet and outlet connections. Expansion jo ints sha ll be one ply. 

Analys is Condition, (Combined) Required or Not Required 
Movements 

Compress ion Design 1.000 inch Required 

Latera l Design 0.5 000 inch Required 

Angular Design 2 degrees Required 

Torsion 0.3 degrees Optional, not a contract 
requirement 

3. I .14 The fo llowing are the Safety Significant functions of the LA W Thermal Catalytic 
Oxidizer/Reducer and the A mmonia/ A ir Dilution units. An instrument has a "Z" suffi x if it 
serves an active safety function. A ll instruments w ith a "Z" suffi x have been removed from 
the Completion Supplier's scope. 

a) Confinement of Melter Off gas: TCO housing, piping, and appurtenances shall be 
des igned to mainta in melter offgas confinement during normal operat ion, and during and 
after a se ismic category III DBE. Structural fa ilure of interna ls shall not breach 
confinement boundary. 

b) Confinement of Ammonia: The ammonia and air dilution supply piping, valves, and 
appurtenances sha ll mainta in confinement of ammonia during normal operation, and 
during and after a seismic category Ill DBE. 
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3.2 Off gas Treatment Functional Description of Major Components 

Offgas is generated from the vitrification of radioactive waste in Joule heated ceramic melters. 

3.2.1 LAW Thennal Catalytic Oxidizer/Selective Catalytic Reduction Unit: 

The feed to the LAW Thermal Catalytic Oxidizer/Reducer is primarily melter offgas that 
has been treated by a Submerged Bed Scrubber (SBS), Wet Electrostatic Precipitator 
(WESP), HEPA Filters, and an Activated Carbon Bed Adsorber. 

3.3 Basic Function 

The Thermal Catalytic Oxidizer/Reducer unit shall consist of four primary components; a 
recuperative heat exchanger, electric heaters, VOC selective catalytic oxidation (SCO) bed, and a 
NOx selective catalytic reduction (SCR) bed. 

3.3 .1 Recuperative Heat Exchanger 

The recuperative heat exchanger is primarily employed to recover heat from the SCR hot 
exhaust gas for the Thermal Catalytic Oxidation/Reducer unit. The heat exchanger shall 
cool down the hot SCR exhaust gas and heat the incoming offgas. 

3 .3 .2 Electric Heaters 

The electric heaters are downstream of the recuperative heat exchanger and are employed 
to heat the offgas feed to the final desired oxidation and reduction temperatures. After 
startup, the electric heaters shall function as a trim control to raise the offgas temperature to 
the required oxidizing temperature. Required oxidizing and reduction temperatures shall be 
per performance criteria specified in Section 3.4 of this specification. 

3.3.3 VOC Selective Catalytic Oxidation Unit 

The SCO unit, containing oxidation catalyst, is downstream of the Electric Heaters and will 
oxidize volatile and semi-volatile organic compounds creating water and carbon dioxide. 
The residence time and number of catalyst beds shall be as specified in Section 3.4 of this 
specification. 

3.3.4 NOx Selective Catalytic Reduction Unit 

The SCR unit, containing reduction catalyst, is downstream of the SCO and shall use 
ammonia injection to reduce the NOx to Nitrogen, Oxygen, and water through catalytic 
reaction with ammonia. 

3.3.5 Ammonia/Air Dilution System 

The Buyer will supply ammonia gas to the LAW Ammonia/ Air Dilution System. The 
Completion Supplier shall specify dilution air flow rates and pressures if required for the 
Ammonia/ Air Dilution skid. The Completion Supplier shall supply necessary equipment 
required to meet performance requirements . 

24590-O04B-F000 19 Rev 4 (2/ 12/2008) 
Page 14 of59 

Ref: 24590-WTP-3DP-G04B-00049 



3.4 Performance 
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3 .4.1 Refer to the Thermal Catalytic Oxidizer/Reducer MDSs for design data and gas stream 
properties. 

3.4.2 The organic Destruction and Removal Efficiency (DRE) performance shall be based on 
inlet loadings specified in the MDSs. 

3.4.3 The Thermal Catalytic Oxidizer/Reducer shall meet the DRE for Volatile Organic 
Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs) as required in the 
MDSs as well as residence time and minimum oxidizing temperatures specified . 

3 .4.4 The NOx SCR unit shall meet the reduction efficiency at less than the specified ammonia 
slip concentration required in the MDSs. 

3.4.5 Detection limits used to verify the Thermal Catalytic Oxidizer/Reducer guaranteed 
performance shall be based on the Buyer information (MOS General Note 9). 

3 .4.6 Deleted 

3.4.7 The Completion Supplier shall provide the ammonia slip point within the mass balance 
calculation (this calculation is defined as non-safety) (excess ammonia beyond that needed 
for the reaction) for SCR performance. 

3.4.8 The ammonia slip exiting the LAW systems shall be specified by the supplier to meet the 
NOx reduction efficiencies specified in Section 3 .4.4 of this specification. 

3 .4.9 Deleted 

3.4.10 Deleted 

3.4. 11 Deleted 

3.5 Design Conditions 

3.5.1 Refer to the Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution 
MDSs in Section 2 of the MR. 

3.5.2 The embed plate design location and elevation for the TCO skid is shown on drawing 
24590-LA W-DB-S l3T-00 135, drawing coordinate (E-6.5 for the TCO skid). The design 
elevation for the top of the embed plates is 48 feet - 0 inches, in plant elevation. The 
existing embed elevations vary slightly from plate to plate. Attachment 8 li sts embed As
Built elevations. 

3.5.3 Deleted 

3.5.4 The Buyer's existing embed plates for the TCO skid are coated carbon steel plates, stock 
code: EBPNS02CD, shown on drawing 24590-BOF-DD-S l 3T-0000 l. When attachments 
are welded to the existing embed plates, the Buyer site welding procedures require 
inorganic zinc primer to be removed within 2- 4 inches of the weld area. Only carbon steel 
can be welded to the carbon steel embed plates where the inorganic zinc primer has been 
removed. 

3.5.5 Thermal Catalytic Oxidizer / Reducer Skid, LVP-SKID-00002, will be field welded to 
carbon steel or stainless steel surface mounted plates provided by the Buyer. The Buyer 
supplied surface mounted plates will be bolted with through bolts and installed with 
sandwich plates through the facility floor. 
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3.6 

3.5.6 

3.6.1 

3.6.2 

3.6.3 

3.6.4 

24590-LAW-3PS-MBTV-T0001, Rev 6 
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Locate the inlet bellows flange, L VP-BL WS-00053, 12 feet - 6 inches above the base of the 
Thermal Catalytic Oxidizer / Reducer Skid, L VP-SKID-00002. 

Locate the outlet bellows flange , L VP-BL WS -00061 , 12 feet - 6 inches above the base of 
the Thermal Catalytic Oxidizer / Reducer Skid, L VP-SKID-00002. 

The Ammonia I Air Dilution Skid, LVP-SKID-00003 , will be field welded to carbon steel 
or stainless steel surface mounted plates provided by the Buyer. The surface mounted 
plates will be bolted to the facility floor or bolted to the existing embeds. 

The 2 inch thick surface mounted plates shown on drawing 24590-LA W-DD-Sl3T-00306 
have been installed in the LAW facility . Each plate is secured with ( 4) I 1/2 inch diameter 
threaded rods. On the 48' elevation side of the surface mounted plate the threaded rods are 
secured with double nuts and washer. During the installation of these surface mounted 
plates the I 3/4 inch core drilled holes had to be positioned to miss reinforcing bar. The 
installed centerline location of the threaded rods with double nuts and washer are shown on 
drawing, 24590-LA W-DD-Sl3T-003 I 3. As detailed on this drawing the rods with doubled 
nuts and washer stick up 3 7 /8 inches to 4 1/2 inches above the top of the plate. 

Environmental Conditions 

The Thermal Catalytic Oxidizer/Reducer Skid and Ammonia/ Air Dilution Skid will be 
located indoors . Refer to MDSs for specific room environmental design conditions. 

Deleted 

Deleted 

The Completion Supplier shall provide and document Environmental Qualification per the 
requirements in Attachment EEQ. 

3.7 Mechanical Req uirements 

3. 7 .1 General 

3.7.1. 1 Due to access restrictions for installation, the Thermal Catalytic Oxidizer/Reducer unit shall 
be fabricated in such a manner that wi ll allow delivery in sections that comply with the 
bounding dimensions specified in MDSs. Each section of the Thermal Catalytic 
Oxidizer/Reducer shall be skid mounted. 

3. 7 .1.2 The catalyst bed shall be designed for manual removal and replacement. The catalyst bed 
shall be designed to meet service life requirements outlined in Section 3.1.3 of this 
specification. The weight of a catalyst module is expected to be 60 to 70 pounds. When 
weights exceed 50 pounds, lifting beams, catalyst removal tools, or rigs shall be designed and 
supplied by the Completion Supplier. 

3.7. l.3 The Completion Supplier shall provide transitions for connection to the Buyer ' s piping and 
gas analyzer instrumentation . All flanges required for connection to the Buyer' s piping and 
gas analyzers shall be raised face flanges and shall be welded to the pipe (no threaded 
connections allowed). See Attachment 4 (LAW Skid Interface Connections) . See also 
Attachments 5 and 6 (Connection for Non-Routine Sample Extraction and Connection for 
Sample Extraction - Permanent Typical , respectively) for non-routine and permanent analyzer 
connection details. 

3.7.1.4 Deleted 
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3.7. 1.5 NOT USED 

3.7 .1.6 Deleted 

3.7.1.7 NOT USED 
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3.7.1.8 A containment tent or series of containments tents will be erected by the Buyer to control the 
work area for catalyst removal and replacement after permanent installation of the TCO units . 
The Buyer will supply and set up a portable HEPA filtered exhauster for containment tent 
ventilation with discharge port monitoring. The TCO unit will be ventilated using the Buyer's 
permanently installed process fans. Prior to catalyst removal, the TCO unit air wi ll be 
sampled using a pre-installed sample tap. The air sample will be used to determine the level 
of airborne radioactive material inside the TCO unit. After the air samples are taken and 
deemed acceptable, removal of the catalyst subassembly will proceed. 

3.7.1.9 The Completion Supplier shall supply the following for the TCO unit: 

One I-inch air sample tap per TCO unit. Include one 1-inch full port ball valve. The 
accessib le end of the I-inch ball valve shall include a cap or blind flange. There shall be at 
least 3 inches of clearance, for tightening bolts , between the insulating jacketing and the 
underside of the flange. 

3.7.1. 10 Catalyst removal / installation: 

The catalyst bed (s) shall be designed for manual removal and replacement without entering 
the TCO unit for contact maintenance. 

3.7. 1.11 To facilitate process troubleshooting and to obtain additional data during testing and 
operations, the Completion Supp lier shall supply the fo llowing for each TCO unit: 

One sample port between each of the VOC catalyst beds to be used to measure offgas 
concentrations during non-routine evolutions. Sample ports shall be located to minimize 
flow disturbance and not interfere with the manipulation of the catalyst access doors. The 
location shall consider optimum accessibility. However, it is acceptable to locate the 
sample ports on the top of the TCO. Include ball valve, blind flange, gaskets, and bolts for 
each sample port. See Attachment 5 (Connection for Non-Routine Sample Extraction) for 
temporary connection details . 

3.7.2 Recuperative Heat Exchanger 

3.7.2. 1 Unless otherwise specified, the heat exchanger pressure boundary shall be designed m 
accordance with ASME B&PVC, Section VIII, Division I. 

3.7.2 .2 Deleted 

3.7.2.3 Body flanges that allow for total unit replacement 

3.7.2.4 Deleted 

3.7.2.5 Deleted 

3. 7 .2.6 Bolted connection to skid support frame 

3.7.2.7 Heat exchangers shall be designed for full differential pressure, with one side at the design 
pressure and the other side at atmospheric pressure. 

3.7.3 Ammonia/Air Dilution Equipment 
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3.7.3. 1 Design and fabrication of ammonia piping and valves shall be in accordance with ANSI 
K6 l.l and ASME B3 l.3 (as tailored in Attachment 1 & 2, respectively) , and Attachment 
PS02 LA W TCO Customized PS02. 

3.7.3.2 

3.7.3.3 

3.7.3.4 

3.7.3.5 

The following items, located on the ammonia di lution skid, shall be labeled as "suitable for 
ammonia" by the manufacturer of the item or the Completion Supplier; V-01570, YV-0560, 
PCV-0527, V-01559, V-72325 , PT 0564, AV-0523, V-01557, and V-01554. 

Deleted 

The Completion Supplier shall supply, test, and deliver HEPA housings for the LAW 
ammonia dilution system in accordance with MDSs. 

Deleted 

HEPA Fi lter housings shall be provided in accordance with the MDS listed in Section 2.1 of 
the Material Requisition. Supplier submittals shall be as follows: 

I Submit procedure for Pressure Decay Test, ASME AG-1 1997 with AG-la-2000 
addenda, Article III-4200 (prepared with guidance given in AG-1 mandatory Appendix 
TA-III) . Perform test on HEPA housings. Test duration shall be 15 minutes. 

2 Submit procedure for Structural Capability Test, ASME AG-I 1997 with AG-la-2000 
addenda, TA-3422, (prepared with guidance given in AG-I mandatory Appendix TA-II). 
Perform test on HEP A housings. 

3 Recommended spare parts for the HEP A housings. 

4 Operation and maintenance manuals for the HEPA housings. 

3. 7 .3 .6 The Completion Supplier shall supply centrifugal fans for the LAW ammonia/air dilution 
system. If the Completion Supplier determines airflow cannot be adequately controlled using 
control valves and that adjustable speed drives (ASD) are required, then the ASDs shall be 
in accordance with 24590-WTP-3PS-EVVI-T000I, Engineering Specification for Low 
Voltage Adjustable Speed Drives. Centrifugal fan Data Sheets will not be supplied by the 
Buyer. The Completion Supplier shall create and submit Centrifugal Fan Data Sheets 
outlining performance requirements as specified by the Completion Supplier. Applicable 
design conditions and mechanical requirements shall be outlined on the Centrifugal Fan Data 
Sheets. 

3. 7 .3. 7 Fans shall be capable of performing at the conditions shown on the fan data sheets. Fan 
performance ratings shall be based on AMCA-210 standard air condition. Materials of 
construction used shall be compatible with the effluent being handled. 

3.7.3.8 Fan/motor assemblies shall be complete with all components and accessories fully 
assembled, wired, and skid mounted requiring only connection to the Buyer's electrical 
power and control systems, and interconnecting piping. Fan/motor assemblies shall be self
supporting, capable of carrying the static loads of the fan components and the stress imposed 
during shipment, installation, and operation. 

3.7.3.9 Fans shall be designed and constructed for low leakage. Fans shaft seal(s) shall be low 
leakage with an external air purge. 

3.7.3.10 Bearing rating life shall be established in accordance with ABMA 9 or 11 , as applicable. 

3.7.3 .11 The Completion Supplier shall fill in and submit the "Electrical Data Sheet Low Voltage 
Induction Motor" contained in specification 24590-WTP-3PS-MUMI-T0002, for Fans LVP
FAN-00001 and LVP-FAN-00002. 
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3.7.3. 12 The Completion Supplier shall fill in and submit the "Electrical Data Sheet Adjustable 
Speed Drive" contained in specification, 24590-24590-WTP-3PS-EVV 1-T000 I, for Fans 
LVP-FAN-00001 and LVP-FAN-00002. 

3.7 .3. 13 Fan sound pressure level shall not exceed 85 dB (A) at 3-feet. If sound power exceeds 85 
dB (A) at 3-feet, the Completion Supplier shall obtain the Buyer permission to proceed in the 
form of an SDDR stating estimated sound power level. 

3.7.3.14 To achieve duty / standby configuration for the Buyer, Ammonia Dilutions Fans LVP-FAN 
0000 I and LVP-F AN-00002 shall be powered on separate 480V power feeds . 

3.7.3. 15 Electric motors shall be in accordance with NEMA MG-I. Motors shall be totally enclosed 
fan cooled type, unless motors are small and otherwise environmentally protected. Motor 
drive combination shall be suitable for operation for the design conditions shown on the 
Completion Supplier's fan data sheets. Each motor shall have a controller or drive . 

3 .7.3 .16 For the fan, the following shall be submitted for the Buyer' s review and information: 

3.7.3.16.1 The Completion Supplier's recommended accessibility and maintenance requirements. 

3. 7 .3.16.2 Performance test reports . 

3.7.3.16.3 Sound test reports. 

3.7.3.16.4 Deleted 

3.7.3.17 Deleted 

3.8 Loading 

3.8. l The Thermal Catalytic Oxidizer/Reducer (L VP-SKJD-00002) and the associated 
Ammonia/ Air Dilution assembly shall be self-supporting, capable of carrying the static 
loads of components and the stress imposed during shipment, installation, and operation. 

3.8.2 Deleted 

3.8.3 The Buyer will provide a seismic analysis in accordance with their approved processes and 
procedures. 

3.8.4 Deleted 

3.8.5 The Thermal Catalytic Oxidizer/Reducer units shall be designed in accordance with the 
nozzle load requirements as specified in the MDSs in Section 2 of the MR. 

3.9 Electrical Requirements 

3. 9 .1 Electrical components and appurtenances furnished with the Thermal Catalytic 
Oxidizer/Reducer and the associated Ammonia/ Air Dilution units shall conform to the 
requirements of Attachment EKP0. Electrical components shall also meet applicable 
sections ofNFPA 70- 1999 and requirements outlined in NFPA 497-1997. 

3.9.2 NOT USED 

3 .9.3 The Buyer will supply only 480V 3-wire wye-grounded power circuits. These shall 
connect to terminals in NEMA 4X-enclosed disconnecting devices mounted on the 
equipment skids. Flexible conduit connections to the skid disconnecting devices shall be 
used. All fan and heater circuits, and power and control circuits, shall be distributed 
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electrical power from these power disconnecting devices. All branch circuits shall include 
applicable over-current protection devices. The Completion Supplier shall include in their 
equipment all motor and heater controllers, including their control circuits and devices. All 
motors shall be totally enclosed fan cooled type, un less otherwise environmentally 
protected. If the Completion Supplier ' s components are rated for a lower vo ltage, the 
Completion Supplier shall provide the components necessary to supply the lower voltage 
and circuit protection devices. All distribution circuits requiring disconnecting means for 
maintenance and isolation, including combination controllers, to prevent complete 
shutdown of the Buyer's power circuits, shall be provided by the Completion Supplier. 
Electric heaters shall be of the element type and mounted on removable flanged plates for 
ease of maintenance. 

3 .9.4 Electrical enclosures shall be NEMA 4X rated. 

3 .9.5 The Thermal Catalytic Oxidizer/Reducer control panel (LVP-PNL-00003) components 
shall be UL 508 listed and certified . Control panels as a whole shall be UL 508A labeled. 

3.9.6 NOT USED 

3.9.7 Provide bolted compression type 2/0 terminal lugs at diagonally opposite comers of the 
TCO skid and the ammonia dilution skid for connection by the Buyer to the area ground 
grid. The Buyer uses 2/0 A WG stranded copper for the area ground grid. 

3.9.8 The Completion Supplier shall provide total electric load for the Thermal Catalytic 
Oxidizer/Reducer. 

3.9.9 The Completion Supplier shall provide a functional description of the electrical operation 
of the skids as well as single line, schematic, wiring, layout, and interconnection diagrams. 
In addition, catalog cut sheets, recommended spare parts, and electrical loads as detailed in 
Attachment EKP0, Section 9. Documentation and Submittals. 

3.10 Instrumentation and Control Requ irements 

3. I 0.1 Instrumentation and controls furnished with the Thermal Catalytic Oxidizer/Reducer and 
the associated Ammonia/ Air Dilution units shall meet the instrumentation and control 
requirements as stated in Attachment JQ07. The Buyer shall provide the appropriate ABB 
contro l system components (i.e. I/0 modules, power supplies) to the Completion Supplier 
for fabr ication into the Completion Supplier's control panel (LVP-PNL-00003) as 
described in Section 3.4.2 of Attachment JQ07. The Completion Supplier shall provide 
non-ABB manufactured equipment (fiber optic converters, fiber optic patch cables and 
plates, terminals, circuit breaker, wiring, etc.) and panel fabrication. 

3 .10.2 The Completion Supplier shall design the control panel (LVP-PNL-00003) to utilize the 
ABB control system equipment and provide a panel arrangement drawing with Bill of 
Material identifying all parts to be provided by the Buyer. The Completion Supplier shall 
provide an VO list on the panel arrangement drawing for all instruments. Reference 
Buyer's P&rDs in Section 2 of the MR for additional information regarding instrument 
locations and types. 

3 .10.3 The Completion Supplier shall provide a non-safety control narrative, logic drawings, 
tennination drawings, and related items as specified in Attachment JQ07 for normal (PCJ). 
The Buyer shall provide programming for normal operation (PCJ) via software included 
with the Buyer supplied ABB components. The Buyer shall provide the control logic, 
control ler, software, and attend and support the functional test of the equipment at the 
Completion Supplier's facility. 
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3 .10.4 Ln- line instruments shall be wired to the skid edge. Wiring shall terminate in a junction 
box. On the LAW TCO the following valves shall end with a Hy-Lok tubing connection: 
LVP-V-01609, LVP-V-01610, LVP-V-01613 , LVP-V-01614, LVP-V-01615 and LVP-V-
01616. 

On the LAW Ammonia dilution skid the instrument tubing shall run to a bulk head plate. 
Provide Hy-Lok tubing end connections at the WTP / Completion Supplier interface. 

3.10.5 NOT USED 

3.10.6 Management of the Completion Supplier software shall be governed by 24590-WTP-3PS
JQ00-T0004, Engineering Specification for Management of Supplier Software. 

3.11 Lifting Requirements 

3.11.1 Lifting lugs shall be installed on the Thermal Catalytic Oxidizer/Reducer and Ammonia/Air 
Di lution skid packages for lifting and handling. The Completion Supplier shall identify the 
weight and center of gravity of each package. All lifting points shall be designed in 
accordance with the requirements of the Buyer specification 24590-WTP-3PS-G000-
T0003, Engineering Specification for Packaging, Handling, and Storage Requirements. 

3 .11.2 Lifting eyes or lugs shall be certified to be suitable for the safe, lifting and handling of the 
equipment without distortion or damage to the components. 

3 .11.3 Deleted 

3.11.4 Lifting lugs must accept standard commercial lifting equipment. Chain blocks or braiding 
shall not be permitted. 

3.11.5 The lifting lugs for the packages must be accessible from the top, without removal of 
components or covers. 

3.11.6 The Buyer wi ll provide calculations for the lift lug design . 

3.12 Thermal Analysis Requirements 

3.12.1 

3.12.2 

3.12.3 

3.12.4 

3.12.5 

Deleted 

Refer to MDS for thermal analysis technical information and heat loss requirements (i .e. 
thermal conductivity values, room temperatures, etc.). 

The thermal analysis, by the Buyer, will include the effects of stresses resulting from 
potential variations in temperatures due to startup, normal operation, shutdowns, and 
thermal cycling of the Thermal Catalytic Oxidizer/Reducer. Analysis shall show that the 
Thermal Catalytic Oxidizer/Reducer is adequate for the design life specified in Section 
3.1.2 of this specification. Analysis shall also establish design temperature of the TCOs. 

The thermal analysis , by the Buyer, will include thermal expansion of the Thermal 
Catalytic Oxidizer/Reducer and resulting nozzle loadings in X, Y, and Z planes with 
deflections at normal operating conditions and design conditions. 

The thermal analysis , by the Buyer, will determine the thickness and extent of insulation 
required on the sides, ends, top, and bottom of the Thermal Catalytic Oxidizer/Reducer to 
ensure that the insulation jacket temperature and all exterior uninsulated portions with 
potential for personnel exposure do not exceed 140 °Fat maximum design temperature. 
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3.12.6 The thermal analysis, by the Buyer, will detennine the thickness and extent of insulation 
required on the bottom of the Thermal Catalytic Oxidizer/Reducer so that the temperature 
of the concrete does not exceed I 50 °F. 

3.12.7 Deleted 

3.12.8 Deleted 

3.12.9 Deleted 

3.13 Deleted 

3.13.1 Deleted 

3.13.2 Deleted 

3.13 .3 Deleted 

3 .13 .4 Deleted 

3.13.5 Deleted 

3.14 Accessibility and Maintenance 

3.14.1 The Buyer ' s layout allows for necessary access and space requirements to facilitate 
maintenance during normal plant operation or scheduled shutdown. 

3.14.2 The Completion Supplier ' s recommended accessibility and maintenance requirements for 
each piece of equipment shall be included in the Completion Supplier' s design and shown 
on the layout drawings. Layout drawings shall show scaled clearances as dotted areas 
around and in front of all electrical equipment, components, and control panels. These 
areas shall be as required in the National Electrical Code. 

3 .14.3 The Completion Supplier shall provide instructions and frequency of maintenance 
including lubrication, rotation, heating, and any other type of preventative maintenance that 
will preserve the equipment until the time it is put into operation, including: 

• Up to 12 months ' indoor storage prior to installation 

• Deleted 

• Indoor (installed) but not operating preservation maintenance and inspection schedule 

• Operating preservation maintenance and inspection schedule 

Frequency of inspection and maintenance intervals during operation shall be in accordance 
with equipment the Completion Supplier ' s recommendations. 

3.14.4 Deleted 

3.14.5 Deleted 

3.14.6 De leted 

3.14.7 Deleted 

3.15 Softwa re Requirements 

See Section 3.5 in Attachment JQ07 for specific software requirements . 
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3.16 Testing and Inspection Requirements 

3 .16.1 The Completion Supplier shall submit un-priced Purchase Orders with attachments 
showing flow down of requirements to engineering under document category 33.0, on the 
G-321 -E form. The Completion Supplier is only required to submit the un-priced POs that 
contain items that will be used in an application that has been designated as "Q" by the 
Buyer. 

3 .16.2 The Completion Supplier shall provide fabrication drawings with a Bill of Material. The 
Bill of Material shall include the WTP Quality Level (Q or CM). The Buyer will determine 
the WTP Quality level during the drawing review process. 

3.16.3 Deleted 

3.16.4 Testing and Inspection Requirements for LAW TCO & Ammonia / Air Dilution Skid 
Components 

Testing and inspection requirements are derived from the re lated CGD plan as developed 
by the Procurement Engineering Group. For completeness of project records the 
Completion Supplier shall submit the Inspection, examination and test results to the Buyer 
via the G-321-E Document Category 33 .0. 

3.16.4.1 General Requirements for Components Listed in this Section 

I. Testing and inspection activities listed herein are derived from the BNI 
Commercial Grade Dedication plans. In some instances, the tests may be 
equivalent to tests required in other sections of this specification. If this is the case, 
a duplication of the test or inspection is not necessary as long as the test or 
inspection fulfi lls both requirements . All other tests and inspections listed in this 
section are strictly for the verification of critical characteristics. 

II. Inspect all supplier documentation for compliance with the purchase order 
requirements and verify that all components in a single line item of the PO have 
been manufactured and supplied from the same heat/lot of the base material, to the 
greatest extent possible. If there are different heat/lots for a single line item, it may 
have an impact on the sampling to be performed for testing and inspections. (see 
VIII be low) 

III. PMI (OES or XRF), hardness, proof load and/or tensile testing shall be performed 
by a laboratory that is accredited by one of the following organizations -
-A2LA 
-NVLAP 
-IAS 
-ACLASS 
-PJLA 
-L-A-B 
The specific test must be included in the scope of the current 
certification/accreditation at the time the test is performed as verified on the 
accred iting organization's website. The purchase order for testing at an accredited 
laboratory shal l require that tests be performed in accordance with the accredited 
program. The lab results must contain a statement that the test(s) were performed 
in accordance with their accredited program. If no labs with this accreditation are 
available, the Buyer shall be advised of the lab that the Completion Supplier will 
use with sufficient notice to allow for surveillance activities of the tests by the 
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Buyer's representative. The Completion Supplier is also allowed to perform any or 
all of these tests after the successful completion of a CG survey in which the 
capability of the supplier to perform the tests is assessed and found to be 
acceptable. 

IV. The following chemical constituents have been identified as critical to the materials 
listed below in order to perform their intended safety function -
304/304L SS - Cr, Ni 
316/316L SS - Cr, Ni, Mo 
347 SS - Cr, Ni, Cb 
Incoloy 800 - Ni, Cr 
These chemical constituents shall be tested for and individually identified on the 
test results along with the results of the test. 

V. Perform tensile, hardness and proof load testing per ASTM A370. Leeb hardness 
testing to be performed in accordance with ASTM A956. 

VI. Perform chemical verification testing per ASTM A 7 51. 
VII. Sampling for tests and inspections found in this section shall be performed per the 

guidance found in EPRI TR-017218. Accept on O defects and reject on 1 or more 
defects. 

VIII. Each individual lot of material shall be sampled as specified below. A lot of 
material is defined as a single heat or run of material that is cast, extruded, or 
otherwise formed from a common batch ofraw materials. 

IX. Pressure testing, hydrostatic or pneumatic, shall be performed in accordance with 
Buyer approved procedures. The Buyer shall be notified of an impending pressure 
test to allow for surveillance activities by the Buyer's representative. 

X. All inspection, examination, and test results shall be submitted to the Buyer for 
review within a reasonable time frame after performance of the inspection, 
examination, or test. The code or standard to which the test or inspection was 
performed and against which the results were verified shall be listed along with the 
results of the test, examination, or inspection. 

XL When a service is provided by a 3rd party entity (waterjet cutting, machining, etc.) 
that has not been evaluated by BNI, traceabi lity of the item/material must be 
ensured by having a quality representative from the Completion Supplier visit the 
sub supplier to witness the first operation of the service (cutting, Marking, 
segregating ... ). Completion Supplier is to perform additional surveillances 
depending on the results of the first survei llance and the level of rigor with which 
the sub-supplier maintains the material traceability. 

3.1 6.4.2 Testing and Inspection Requirements for Pipe, Fittings and Flanges to be 
performed by the Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with 
ASME SA403, SA312 and SA182, SA480, SA961, ASME Bl6. l 1, ASME Bl6.5, ASME 
B 16.9 and data sheets, as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection 

Inspect each item to confirm that the material marking/identification is in accordance with 
the applicable ASTM/ ASME specification, is clearly readable, and has no indication of re
marking by other parties. For the blank flanges to be used for destructive testing, the 
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following markings shall be present on each flange- heat #, manufacture's name or 
trademark, material, & size. 

Sampling is not permitted. 

Dimensional Inspection 

Perform dimensional inspection of the pipe, fittings, flanges, and flow conditioner that are 
to be used in production as follows: 

Pipe-

Pipe Fittings-

Flange-

Wall thickness at each end of the pipe 

Wall thickness at each end 

End to End and / or End to Centerline 

Thickness 

Bore Diameter 

Flow Conditioner- Outside Diameter 

Thickness 

Normal sampling per EPRI TR-01 7218 Table 2-1 , Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

TESTING REQUIREMENTS 

Tensile/ Yield/Elongation Testing 

Perform tensile, yield, and elongation testing of the pipe, fittings, and flanges (except pipe 
caps or plugs) 

Sample per plan found in EPRI TR-017218 Table 2-2, Recommended Destructive Test and 
Inspection Sampling Plan. 

Note: Flow conditioner is excluded from this testing 

Chemical Composition Testing/Verification 

Perform PMI on the pipe, fittings, flanges, and flow conditioner. 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

3.16.4.3 Testing and Inspection Requirements for the ADS fans to be performed by the 
Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with 
Section 3. I 7 .12 of this specification and other purchasing document requirements. 

INSPECTION REQUIREMENT 

Visual Inspection 

Inspect the fans and related documentation as received from the supplier for conformance 
with the purchasing documents. 

Sampling is not permitted. 

TESTING REQUIREMENT 

Pressure Boundary Integrity Testing/Verification 
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Perform bubble leak detection test to verify that the housing and flanges are able to 
withstand the pressures of the air supply line of the ammonia dilution skid. The test will be 
conducted with the fan off. The acceptance criteria shall be no bubble growth in the 
flanged and/or gasketed joints 

Sampling is not permitted. 

3. 16.4.4 Testing and Inspection Requirements for Butterfly Valves to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify compliance with ASTM A35 l , 
ASTM A693or ASTM A564, ASME B 16.34, API 598 and API 609 as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect each valve to confirm that the valve marking/identification is in accordance with 
purchasing documents is clearly readable and has no indication of re-marking by other 
parties. 

Sampling is not permitted. 

TESTING REQUIREMENT 

Chemical Composition Testing/Verification 

Perform PMI on the body 

Sampling is not permitted. 

Pressure Boundary Integrity Testing/Verification 

Perform shell pressure test on all valves per ASME B16.34 Section 7. The performance of 
this test will use the system des ign pressure in lieu of the 38 C (100 F) pressure rating. No 
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system 
design pressure for pneumatic test, according to the location of the item tested. 

Sampling is not permitted. 

3.16.4.5 Testing and Inspection Requirements for Ball Valves to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify compliance with ASTM A35 I, 
ASME B3 l .3, B 16.34, and API 598, as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect each valve to confirm that the valve marking/identification is in accordance with 
purchasing documents, is clearly readable, and has no indication of re-marking by other 
parties. 

Sampling is not permitted. 

24590-G048-FOOO 19 Rev 4 (2/ 12/2008) 
Page 26 of 59 

Ref: 24590-WTP-3 DP-G048-00049 



24590-LAW-3PS-M BTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on all valve bodies and end connections. 

Sampling is not permitted. 

Pressure Boundary Integrity Testing/Verification 

Perform shell pressure test per ASME B 16.34, Section 7. The performance of this test will 
use the system design pressure in lieu of the 38 C (100 F) pressure rating. No less than 1.5 
times the system design pressure for hydrostatic test, or 1.1 times the system design 
pressure for pneumatic test, according to the location of the item tested. 

Normal sampling per EPRI TR-017218 Table 2-1 , Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

3.16.4.6 Testing and Inspection Requirements for Pressure Regulator to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify compliance with ASTM A3 51, 
ASME 831 .3, and B 16.34, as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect pressure regulator to confirm that the marking/identification is in accordance with 
purchasing documents, is clearly readable, and has no indication of re-marking by other 
parties. 

Sampling is not permitted. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on regulator body. 

Sampling is not permitted. 

Pressure Boundary Integrity Testing/Verification 

Perform pressure test, the performance of this test will use the system design pressure, no 
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system 
design pressure for pneumatic test, according to the location of the item tested. 

Sampling is not permitted 

3.16.4.7 Testing and Inspection Requirements for Y- Strainer to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify compliance with ASTM A35 l and 
ASME B31.3 Section 345, as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 
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Inspect the strainer to confirm that the marking/identification is in accordance with 
purchasing documents, is clearly readable, and has no indication of re-marking by other 
parties. 

Sampling is not permitted. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on strainer body and bolted cover. 

Sampling is not permitted. 

Pressure Boundary Integrity TestingN erification 

Perform pressure test, the performance of this test will use the system design pressure, no 
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system 
design pressure for pneumatic test, according to the location of the item tested. 

Sampling is not permitted. 

3.16.4.8 Testing and Inspection Requirements for the Thermowells to be performed by the 
Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with 
purchasing documents, ASME Section VIII, Div. 1, UG-100, and ASME B3 l.3 Section 
345 and other applicable specifications. 

INSPECTION REQUIREMENT 

Visual Inspection 

Inspect the thermowells and related Completion Supplier documentation for compliance 
with the purchasing documents. 

Sampling is not permitted. 

TESTING REQUIREMENT 

Chemical Composition Testing/Verification 

Perform PMI on the flanged thermowells (flange and well body) and socket weld 
thermowells (well body) to verify conformance with the applicable material specifications. 

Tightened sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test and Inspection Sampling Plan. 

Where PMI is destructive, utilize Destructive sampling per EPRI TR-017218 Table 2-2 on 
per lot basis. Lot is established by single line item per single manufacture or single heat 
number. 

Pressure Boundary Integrity Testing/Verification 

Perform pressure test on the thermowells per ASME B3 l .3, (socket weld thermowell) and 
ASME BPVC Section VIII, Div. 1, UG-100 (flanged thermowells) 
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Sampling is not permitted. 

3 .16.4.9 Testing and Inspection Requirements for the Gaskets to be performed by the 
Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with 
purchasing documents and ASME B31.3, B 16.20, or ASME Section VIII, as applicable. 

INSPECTION REQUIREMENT 

Visual Inspection 

Inspect the gaskets (for configuration and appearance) and related Completion Supplier 
documentation for any damage and for compliance with the purchasing documents. For all 
spiral wound gaskets, verify markings are per ASME B 16.20. 

Sampling is not permitted. 

Dimensional Inspection 

Measure the inside and outside diameters of the round gaskets and the thickness and gasket 
width of the rectangular gaskets to verify conformance the purchasing documents. 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. In this instance a lot is defined as all gaskets 
purchased on a single line item of the PO. 

TESTING REQUIREMENT 

Pressure Boundary Integrity Testing/Verification 

Perform pressure test and leak detection test on "Q" items with associated gaskets per 
ASME B31.3, Section 345.8 or ASME Section VIII, UG-100, as applicable. 

Sampling is not permitted. Testing of gaskets will occur at every joint. Additional gaskets 
that are purchased as spares or for replacement oftest gaskets at final assembly are not 
required to undergo testing. 

NOTE: Additional gaskets shall be procured as necessary to accommodate pressure 
testing. The test gaskets shall be identical (purchased on the same line item of the 
PO) to those that wi ll be used in the final skid to be delivered to the WTP. 

3.16.4.10 Deleted 

3.16.4.11 Testing and lnspection Requirements for the Fasteners to be performed by the 
Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with 
purchasing documents, ASME/ASTM SA/Al 93, SA/Al 94, ASTM A490, A563, F436, 
ASME B 18.2.1 , B 18.2.2, and B 18.21 .1, as applicable. 

NOTE: This section does not cover fasteners that are supplied with separately purchased 
items (valve, strainer, etc.) . 

For sampling washers, a "lot" shall be defined as all items purchased under a single line 
item of the purchase order 

INSPECTION REQUIREMENT 

Visual Inspection 
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Inspect the fasteners to verify compliance with the purchasing documents and to ensure that 
markings are as specified in the applicable ASTM specification. 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

Dimensional Inspection 

Measure the following dimensions for compliance with the purchase order requirements 
and the applicable ASTM and ASME specification 

Bolts/Studs - Nominal Diameter 

Nuts -

Threads (2A) 

Thickness 

Threads (2B) 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

Was hers - Inner Diameter ( all types) 

- Side length (beveled washers) 

Reduced sampling plan per EPRl TR-017218 Table 2-1, Recommended Set of 
Nondestructive Test, and Inspection Sampling Plan. 

TESTING REQUIREMENT 

Chemical Composition Testing/Verification 

Perform PMI on stainless steel bolts, studs and nuts. (ASTMA490 bolts and studs and 
corresponding ASTM A563 nuts do not require PMI) 

Normal sampling per EPRl TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling P lan. 

For 347 material grade stainless steel fasteners use Destructive sampling per EPRl TR-
017218 Table 2-2 Recommended Destructive Test, and Inspection Sampling Plan. 

Hardness/Tensile/Proof Load Testing 

Perform hardness testing on the bolts, studs, and nuts to ensure conformance with the 
applicable ASTM/ASME specifications and grade: 

Hardness testing of 300 series SS bolts/studs without an identified ASTM or ASME 
specification shall meet the following criteria: 

Diameter >¾": Rockwell "B" 96 max 

Diameter <=¾": Rockwell "B" 100 max 

For hardness testing sample per EPRl TR-017218 Table 2-2, Recommended Destructive 
Test, and Inspection Sampling Plan 

Tensile testing may be used in lieu of hardness testing. For tensi le testing sample per EPRl 
TR-017218 Table 2-2, Recommended Destructive Test, and Inspection Sampling Plan 
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Proof load testing may be used in lieu of hardness testing. Proof load testing is a non
destructive test for nuts, sample according to Normal sampling per EPRI TR-01 7218 Table 
2-1 , Recommended Set ofNondestructive Test, and Inspection Sampling Plan. 

3.16.4.12 Testing and Inspection Requirements for Globe Control Valves to be performed by 
the Completion Supplier 

Al I testing and inspections shall be performed to verify compliance with ASTM A 182, 
ASTM A351, ASME B31.3 , ASME Bl6.34, and API 598, as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect each valve to confirm that the valve marking/identification is in accordance with 
applicable codes/standards, is clearly readable, and has no indication of re-marking by 
other parties. 

Sampling is not permitted. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on valve bodies, bonnets and flanged end connections (where not integral to 
the body). 

Sampling is not permitted. 

Pressure Boundary Integrity Testing/Verification 

Perform shell pressure test per ASME Bl6.34, Section 7. The performance of this test will 
use the system design pressure in lieu of the 38 C (100 F) pressure rating. No less than 1.5 
times the system design pressure for hydrostatic test, or 1.1 times the system design 
pressure for pneumatic test, according to the location of the item tested. 

Sampling is not permitted. 

3.16.4.13 Testing and Inspection Requirements for Pressure Gauges to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify conformance with ASME B31 .3. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect the gauges to confirm that the marking/identification is in accordance with 
purchasing documents, is clearly readable, and has no indication of re-marking by other 
parties. 

Sampling is not permitted. 

TESTING REQUIREMENTS 

Pressure Boundary Integrity Testing/Verification 
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Perform pressure test, the performance of this test will use the system design pressure, no 
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system 
design pressure for pneumatic test, according to the location of the item tested. 

Sampling is not permitted 

3.16.4.14 Testing and Inspection Requirements for Process Offgas Heaters to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify compliance with ASME SA240, 
ASME SB515, SB163, SB751, and ASME B&PVC Section VIII-Div. I, UG-100, as 
applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect the heater assembly components at raw material state prior to fabrication to confirm 
that the manufacturer's marking/identification and configuration is in accordance with 
purchasing documents and drawings and is clearly readable. (Components to be inspected 
are the flange plates, thermocouple tubing, and heater tubing) 

Sampling is not permitted. 

Dimensional Inspection 

Measure the fo llowing dimensions for compliance with the approved drawings, governing 
codes/standards, and purchase order requirements -

Flange Plate Thickness - No Sampling Permitted 

Flange Plate Width - No Sampling Permitted 

Flange Plate Height - No Sampling Permitted 

Tube Wall Thickness - Reduced sampling plan per EPRI TR-017218 Table 2-1, 
Recommended Set of Nondestructive Test, and Inspection Sampl ing Plan. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on the flange plate, fi ller material (pre-fab, if any), element tube, and 
thermocouple nipple. 

Samples of the materials shall be cut from the original material at the heater supplier's 
facilities and delivered to the Completion Supplier for testing. Traceability shall be 
maintained from the parent material to the test pieces. This shall be accomplished by 
witnessing of the cutting and transfer of information by a representative of the Completion 
Supplier's quality staff. 

One PMI test is to be performed per heat of material. 

Pressure Boundary Integrity Testing/Verification 

Perform pressure test on the heater per the purchasing document requirements. 

Sampling is not permitted. 
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3 .16.4.15 Testing and Inspection Requirements for Expansion Joints to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify compliance with ASME SA240, 
ASME SA182 A479, ASME B31.3, ASME Bl6.5, ASME B&PVC Section VIII-Div. 1, 
EJMA, and other PO requirements, as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect the Expansion Joints materials in the raw material state prior to fabrication to 
confirm that the manufacturer's marking/identification is in accordance with purchasing 
documents and drawings and is clearly readable. 

Sampling is not permitted. 

Configuration Inspection 

Visually inspect each expansion joint to verify the correct number and shape of the 
convolutions is as specified on the on the purchasing documents, datasheets, and applicable 
design drawings. 

Sampling is not permitted. 

Dimensional Inspections 

Perform the following dimensional inspections 

• Flange Dimensions 
o Rectangular Expansion Joint 

• Inside dimensions 

• Thickness 

• Width 

o Round Expansion Joints 
• Inside Diameter 

• Flange Thickness 

Sampling is not permitted 

• Bellow Material Thickness 

Normal sampling per EPRI TR-017218 Table 2-1 , Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

Chemical Composition TestingNerification 

Perform PMI on flanges, bellows material (pressure retaining) and the weld filler material. 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan 

Traceability must be maintained from the parent material. This shall be accomplished by a 
surveillance or on-site over sight performed by a representative of the Completion 
Supplier's quality staff. 

Pressure Boundary Integrity Testing/Verification 

Perform pressure test on all expansion joints per the requirements of the purchasing 
documents. 
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Sampling is not permitted. 

Weld Integrity Verification 

Perform Liquid Penetrant Examination on all pressure retaining welds to verify pressure 
boundary. {Pressure retaining welds are defined as the longitudinal bellows welds and the 
bellows to flange welds.) 

Sampling is not permitted. 

3 .16.4.16 Testing and Inspection Requirements for HEPA Filter Housing to be performed by the 

Completion Supplier 

All testing and inspections shall be performed to verify compliance with the material 
specification referenced in the purchase order and ASME AG-1-1997 with AG-l A-2000 
Addenda, and ASME/ASTM A240, A312, A479, Al 82, and A276, as app licable. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect the housing to confirm that the marking/identification is in accordance with 
purchasing documents and is clearly readable. 

Sampling is not permitted. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

PMI is required to be performed on the filter housing body, housing cover and any pipe and 
pipe fittings to verify conformance with the applicable codes/standards. PMI on the HEPA 
housing pressure boundary components was performed by the previous supplier. No 
further PMI is required by the Completion Supplier as all of the previous results were given 
a BNI submittal code status 1. 

Sampling is not permitted. 

Pressure Boundary Integrity Testing/Verification 

Perform pressure decay test(s) on the filter housing assembly per ASME AG-1, Article IJI-
4200, Pressure Decay test. 

Sampling is not permitted. 

3.16.4.17 Deleted 

3 .16.4.18 Testing and Inspection Requirements for the Structural and Pressure Boundary Steel to 

be performed by the Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with 
purchasing documents, ASTM A240, A276, A554, A312, ASME BPV Code Section VIII 
Division 1, and Section V Article 10. 

INSPECTION REQUIREMENT 

Visual Inspection 
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Inspect the pressure boundary and structural steel to confirm that the marking/identification 
is in accordance with purchasing documents, is clearly readable, and has no indication of 
re-marking by other parties. Where stainless steel is remarked see "Chemical Composition 
Comparator test" section below, for carbon steel remarking treat each remarked piece as 
one lot and perform required testing per lot. 

There may be instance where remarking does occur, e.g. on ly a portion of the complete 
piece of material is purchased, in which case additional testing is necessary to establish 
traceability. See "Chemical Composition Comparator Test" section below. 

Sampling is not permitted. 

Dimensional Inspection 

Measure the following dimensions for compliance with the purchase order requirements 
and the applicable ASTM specification -

Plate and Sheet - Thickness 

Angle -

Structural Tube -

Flat Bar -

Round Bar -

Leg Height 

Width 

Wall Thickness 

Width 

Width 

Thickness 

Diameter 

Tightened sampling per EPRI TR-01 7218 Table 2-1 , Recommended Set of Nondestructive 
Test and Inspection Sampling Plan. Accept on O defects and reject on 1 or more defects. 

TESTING REQUIREMENT 

Chemical Composition Testing/Verification 

Perform PMI on pressure boundary and structural stainless steel. 

Normal sampling per EPRI TR-01 7218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

Chemical Composition Comparator Test 

Perform additional PMI at the time of receipt on materials that have been remarked. 

In addition to the chemical composition test that is required on all received materials 
(normal sampling plan), PMI is required of all other sub-supplier remarked and untested 
pieces in a lot. For this comparator test either XFR or OES PMI may be used. For each 
heat of material, the results of the comparator and chemical composition test shall meet the 
ASTM/ ASME standard, taking into account the margin of error of the PMI gun used. 

Pressure Boundary and Structural Integrity Testing/Verification 

Perform tensile/yield/elongation testing on the pressure boundary and structural carbon and 
stainless steel. 
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Sample per EPRI TR-017218 Table 2-2, Recommended Destructive Test and Inspection 
Sampling Plan. 

3.16.4.1 9 Testing and Inspection Requirements for Weld Filler Material to be performed by the 
Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with 
AWS/ASME A/SFA 5.9, A/SFA 5.14, A/SFA 5.18, A/SFA 5.20, and A/SFA 5.22, as 
applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection 

Inspect each container/spool of weld filler to confirm that the material 
marking/identification is in accordance with the applicable A WS specification, is clearly 
readable, and has no indication of re-marking by other parties. 

Sampling is not permitted. 

Dimensional Inspection 

Measure the diameter of the weld filler metal for conformance with the applicable 
A WS/ ASME specification. 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on all the weld wire per applicable A WS/ASME standard. 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive 
Test, and Inspection Sampling Plan. 

3.16.4.20 Testing and Inspection Requirements for Fan Boots to be performed by the 
Completion Supplier 

All inspections shall be performed, as detailed below, to verify compliance with all 
applicable purchase order requirements. 

INSPECTION REQUIREMENTS 

Visual Inspection 

Visually inspect each fan boot to verify configuration and marking conformance to 
the PO requirements including drawings and datasheets. 

Sampling is not permitted. 

Visual Inspection of Bellows Material 

Visually inspect bellows material shows no indication of delamination, tears or 
compression set. 

24590-O04B-F000 19 Rev 4 (2/ 12/2008) 
Page 36 of 59 

Ref: 24590-WTP-3DP-G04B-00049 



3.16.4.21 

Sampling is not pennitted 

Dimensional Inspection 
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Measure the end to end of the fan boot for confonnance with PO requirements. 

Sampling is not permitted. 

Pressure Boundary Integrity Testing/Verification 

Perfonn pressure test, the perfonnance of this test will use the system design 
pressure, no less than 1.1 times the system design pressure for pneumatic test, 
according to the location of the item tested. 

Sampling is not pennitted. 

Testing and Inspection Requirements for Instrument Tubing, Valves, and Fittings 
to be perfonned by the Completion Supplier 

All testing and inspections shall be perfonned to verify compliance with ASME 
SA240, ASME SA182, ASME B31.3, ASME Bl6.5, ASME B&PVC Section VIII
Div. 1, and other PO requirements, as applicable. 

INSPECTION REQUIREMENTS 

Visual Inspection 

Inspect each item to confinn that the material marking/identification is in accordance 
with the applicable ASTM/ASME specification, is clearly readable, and has no 
indication of re-marking by other parties. 

Sampling is not pennitted. 

Dimensional Inspection 

Perfonn dimensional inspection of the instrument tubing and fittings that are to be 
used in production as follows: 

Tube - Wall thickness at each end 

Tube Fittings- End to End and I or End to Centerline 

Nonnal sampling per EPRI TR-017218 Table 2-1, Recommended Set of 
Nondestructive Test, and Inspection Sampling Plan. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on the tubing. 

Nonna! sampling per EPRI TR-017218 Table 2-1, Recommended Set of 
Nondestructive Test, and Inspection Sampling Plan. 

Pressure Boundary Integrity Testing/Verification 
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Perform pressure test for installed items per the functional test or shop inspection test 
plan. 

Sampling is not permitted. 

3.16.4.22 Testing and Inspection Requirements for Insulating Pads to be performed by the 
Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify 
compliance with all applicable purchase order requirements. 

INSPECTION REQUIREMENTS 

Visual Inspection 

Visually inspect each insulating pad to verify configuration and marking 
conformance to the PO requirements including drawings and datasheets. 

Sampling is not permitted. 

Dimensional Inspection 

Measure the length, width, and thickness of each insulating pad to ensure 
conformance with PO requirements. 

Sampling is not permitted. 

TESTING REQUIREMENTS 

Compression Testing/Verification 

Perform Compression tests per IONEX test procedure, test to verify 1.5 x minimum 
1300 psi. Compression test according to lot defined by all line items in a single PO 
from a single manufacturer. 

Destructive sampling per EPRI TR-017218 Table 2-2 Recommended Destructive 
Test, and Inspection Sampling Plan on per lot basis as defined above. 

3 .16.4.23 Testing and Inspection Requirements for Strut Mounts, Clamps, and Nuts to 
be performed by the Completion Supplier 

All testing and inspections shall be performed, as detailed below, to verify compliance with all 
applicable purchase order requirements. 

INSPECTION REQUIREMENTS 
Visual Inspection 
Visually inspect each clamp, mount and channel nut to verify configuration and marking 
conformance to the PO requirements including drawings and datasheets. 

Sampling is not permitted. 

Dimensional Inspection 
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Perform dimensional inspection on the components as follows: 
Strut Mounts - Width 

Thickness 
Clamps - Width 

Thickness 
Channel Nuts - Thread Gauge (B for internal thread) 

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive Test, 
and Inspection Sampling Plan. 

TESTING REQUIREMENTS 
Chemical Composition Testing/Verification 
Perform PMI on the following. 
Clamps (exclude fasteners) 
Strut mounts (excluding elastomer cushion) 
Channel nuts (excluding spring) 

Normal sampling per EPRI TR-01 7218 Table 2-1 , Recommended Set of Nondestructive Test 
and Inspection Sampling Plan. 

3.16.4.24 Testing and Inspection Requirements for Pressure Transmitter to be performed by the 
Completion Supplier 

All testing and inspections shall be performed to verify conformance with ASME B31.3. 

INSPECTION REQUIREMENTS 

Visual Inspection - Material Markings/Identification 

Inspect the pressure transmitter to confirm that the marking/identification is in accordance 
with purchasing documents, is clearly readable, and has no indication of re-marking by 
other parties. 

Sampling is not permitted. 

TESTING REQUIREMENTS 

Chemical Composition Testing/Verification 

Perform PMI on the process flanges and measuring cell body. 

Sampling is not permitted. 

Pressure Boundary Integrity Testing/Verification 

Perform pressure test, the performance of this test will use the system design pressure, no 
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system 
design pressure for pneumatic test, according to the location of the item tested. 

Sampling not permitted. 
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3.17 Engineering requirements for commercial components purchased from a sub 
supplier or commercial items provided by WTP for reuse. 

3 .17. l The TCO skid and ammonia dilution skid are fabricated from raw materials and purchased 
components. Fabrication and testing the TCO and ammonia dilution skid from raw materials is well 
understood and adequate ly defined in this specification. The purchase of commercial components or 
reuse of commercial components provided by WTP for a Q application is a complex process and in some 
cases requires additional engineering controls above those established for CGD. Some commercial 
components with a quality level of Q or CM are manufactured using a special process (welding, heat 
treatment and NOE). WTP may define additional requirements for commercial items manufactured using 
a special process. Based on the components quality level and safety function, engineering will define in 
the sections below any additional requirements or define requirements that are not required for purchased 
or reused commercial components. 

3.17 .2 Round bellows for the TCO, LVP-BLWS-00053 , LVP-BLWS-00061 , LVP-BLWS-00080 and 
L VP-BL WS-00081. 

The Quality level for the round bellows is Q. The safety function is confinement of offgas. Round 
bellows are commercial items for general industry use and are basically catalog items ready for 
installation from the manufacturer. The round bellows for the TCO will be manufactured using a special 
process (welding and nondestructive examination). Heat treatment is not required, as defined in Section 
3. l.12. 

• The Completion Supplier / bellows manufacturer shall submit outline drawings with welding 
and NDE defined on the drawings. 
• The Completion Supplier/ bellows manufacturer shall submit weld procedures for review. 
• The Completion Supplier / bellows manufacturer shall have welder qualifications on file for 
review by the WTP supplier Quality representative. 
• The Completion Supplier / bellows manufacturer shall submit NDE procedures for review. 
• The Completion Supplier / bellows manufacturer shall submit test procedure(s) for review. 
• The Completion Supplier / bellows manufacture is not required to minimize halide or chloride 
exposure during the manufacturing process or shipping. If the bellows manufacturer has a 
practice in place for minimizing halide and chlorides, it may be used. Submittal of halide / 
chloride control program is not required because the LAW Offgas contain chlorides. 
• The Completion Supplier / bellows manufacture shall notify WTP Supplier Quality 
Representative in advance for witnessing the first operation basis for each reviewed weld 
procedure and NDE procedure. It is acceptable for WTP SQR to witness welding and NDE of 
similar production items. 
• The WTP supplier Quality Representative will witness testing performed for each test 
procedure. 

3.17.3 Thermowells for the TCO, TW 0507, 0508, 0511 , 0513, 0517, 0519, & 0524. 

The Quality level for the thermowells is Q. The safety function is confinement of off gas. 
Thermowells are commercial items for general industry use and are basically catalog items ready for 
installation from the manufacturer. 

• The Completion Supplier / thermowell manufacturer shall submit outline drawings. 
• The Completion Supplier / thermowell manufacture is not required to minimize halide or 
chloride exposure during the manufacturing process or shipping. If the thermowell manufacturer 
has a practice in place for minimizing halide and chlorides, it may be used. Submittal of halide / 
chloride control program is not required because the LAW Offgas contain chlorides. 
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3.17.4 Recuperative heat exchanger, LVP-HX-00001 , (non Pressure boundary welding, NDE) 
Commercial Material (CM), enclosed in a Q confinement enclosure. 

The recuperative heat exchanger with inlet and outlet bellows are commercial items for general industry 
use. The recuperative heat exchanger with inlet and out bellows will be manufactured using a special 
processes (welding, (heat treatment ifrequired) and nondestructive examination (NDE)). 

• The Completion Supplier / recuperative heat exchanger manufacture shall submit outline 
drawings with welding and NDE defined on the drawings. 
• The Completion Supplier / recuperative heat exchanger manufacturer shall submit weld 
procedures for review. Include weld procedure(s) for bellows fabrication. 
• The Completion Supplier / recuperative heat exchanger manufacturer shall have welder 
qualifications on file for review by the WTP supplier Quality representative (SQR). 
• The Completion Supplier / recuperative heat exchanger manufacturer shal l submit NDE 
procedures for review. 
• The Completion Supplier / recuperative heat exchanger manufacturer shall submit heat treat 
procedures for review (if used). 
• The Completion Supplier / recuperative heat exchanger manufacturer shall submit test 
procedure(s) for review. 
• The Completion Supplier / recuperative heat exchanger manufacturer is not required to 
minimize halide or chloride exposure during the manufacturing and shipping process. If the 
recuperative heat exchanger / bellows manufacturer has a practice in place for minimizing halide 
and chlorides, it may be used. Submittal of halide / chloride control program is not required. The 
process flowing through the recuperative heat exchanger will include chlorides. 
• The Completion Supplier / recuperative heat exchanger manufacturer shall notify WTP Supplier 
Quality Representative in advance for witnessing the first operation basis for each reviewed weld 
procedure, heat treat procedure (if used) and non destructive examination (NDE) procedure. It is 
acceptable for WTP SQR to witness welding, heat treatment and NDE of similar production 
items. 
• The Completion Supplier / recuperative heat exchanger manufacturer shall notify WTP Supplier 
Quality Representative in advance for witnessing the first operation basis for pressure testing. 

3.17.5 Rectangular bellows for the TCO, LVP-BLWS-00055, 00056, & 00058 . 

The Quality level for the rectangular bellows is Q. The safety function is confinement of offgas. 
Rectangular bellows are commercial items for general industry use and are basically catalog items ready 
for installation from the manufacturer. The rectangular bellows for the TCO will be manufactured using 
special processes (welding and nondestructive examination). Heat treatment is not required, as defined in 
Section 3.1.12. 

• The Completion Supplier / bellows manufacturer shall submit outline drawings with welding 
and NDE defined on the drawings. 
• The Completion Supplier / bellows manufacturer shall submit weld procedures for review. 
• The Completion Supplier / bellows manufacturer shall have welder qualifications on file for 
review by the WTP supplier Quality representative. 
• The Completion Supplier I bellows manufacturer shall submit NDE procedures for review. 
• The Completion Supplier I bellows manufacturer shall submit test procedure(s) for review. 
• The Completion Supplier / bellows manufacturer is not required to minimize halide or chloride 
exposure during the manufacturing and shipping process. If the bellows manufacturer has a 
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practice in place for minimizing halide and chlorides, it may be used. Submittal of halide / 
chloride control program is not required because the LAW Offgas contains chlorides. 
• The Completion Supplier / bellows manufacturer shall notify WTP Supplier Quality 
Representative in advance for witnessing the first operation basis for each reviewed weld 
procedure. It is acceptable for WTP SQR to witness welding of similar production items. 
• The WTP supplier Quality Representative will witness testing performed for each test 
procedure. 

3 .17 .6 Process heaters L VP-HTR-00002A, B, C, D & E 

The Quality level for the process heaters is Q. The safety function is confinement of offgas. Process 
heaters are commercial items for general industry use and are basically catalog items ready for installation 
from the manufacturer. The process heaters for the TCO will be manufactured using special processes 
(welding and nondestructive examination). 

• The Completion Supplier / process heater manufacturer shall submit outline drawings with 
welding and NDE defined on the drawings. 
• The Completion Supplier / process heater manufacturer shall submit weld procedures for 
review. 
• The Completion Supplier / process heater manufacturer shall have welder qualifications on file 
for review by the WTP supplier Quality representative. 
• The Completion Supplier / process heater manufacturer shall submit NDE procedures for 
review. 
• The Completion Supplier / process heater manufacturer shall submit test procedure(s) for 
review. 
• The Completion Supplier / process heater manufacturer is not required to minimize halide or 
chloride exposure during the manufacturing and shipping process. If the process heater 
manufacturer has a practice in place for minimizing halide and chlorides, it may be used. 
Submittal of halide / chloride control program is not required because the LAW Off gas contains 
chlorides. 
• The Completion Supplier / process heater manufacturer shall notify WTP Supplier Quality 
Representative in advance for witnessing the first operation basis for each reviewed weld 
procedure. It is acceptable for WTP SQR to witness welding of simi lar production items. 
• The WTP supplier Quality Representative will witness testing performed for each test 
procedure. 

3. 17.7 Flanged ball valves for the TCO, LVP-V-01 547, 01548, 01609, 01610, 01611 , 01612, 01613, 
01614, 01615 , 01616, 01617,01618,01619,01620, 72263, 72264, 72265 , 72266, 72267, 72334and 
72335. 

The Quali ty level for the flanged ball valves is Q. The safety function is confinement of off gas. Flanged 
ball valves are commercial items for general industry use and are basically catalog items ready for 
installation from the manufacturer. The requirements specified under section 3.16.4.5 are adequate for 
the flanged ball valves. Additional engineering requirements are not required. 

• The Completion Supplier / ball valve manufacturer is not required to minimize halide or 
chloride exposure during the manufacturing and shipping process. If the ball valve manufacturer 
has a practice in place for minimizing halide and chlorides, it may be used. Submittal of halide / 
chloride control program is not required because the LAW Off gas contains chlorides. 

3.17.8 LVP-SCO-00001 and SCR-00001 catalyst sheet metal enclosures 
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The Quality level for the catalyst sheet metal enclosures is CM. The catalyst sheet metal enclosures do 
not have a safety function. The catalyst sheet metal enclosures are commercial items for general industry 
use and are catalog items ready for installation from the manufacturer. The catalyst sheet metal 
enclosures are manufactured using a special process (welding), based on the quality level and safety 
function additional engineering requirements are not required. 

• The Completion Supplier / catalyst sheet metal enclosure manufacturer is not required to 
minimize halide or chloride exposure during the manufacturing process. Submittal of halide / 
chloride control program is not required because the LAW Offgas contains chlorides. 

3.17.9 Deleted 

3 .17. IO Pipe and tubing for the TCO and ammonia dilution skid, production made, seamless or welded. 

The Quality level for the pipe and tube is Q. The safety function is confinement of offgas, ammonia, C3 
air and instrument air. Pipe and tubing are commercial items for general industry use and are basically 
catalog items ready for installation from the manufacturer. Welded pipe and tube is manufactured using a 
special process (welding and nondestructive examination). The requirements specified under section 
3 .16.4.2 are adequate. Additional engineering requirements are not required for pipe and tube. 

• The Completion Supplier / pipe or tube supplier is not required to minimize halide or chloride 
exposure during the manufacturing or shipping. Submittal of halide / chloride control program is 
not required. 

3. 17 .11 Junction boxes LVP-JB-00012, JB-0027 and / Control panel LVP-PNL-00003 

The Quality level for junction boxes and the control panel is CM. The junction boxes and the control 
panel have no safety function. The junction boxes and control panel are commercial items for general 
industry use and are catalog items ready for installation from the manufacturer. Junction boxes and 
control panels are manufactured using a special process (welding). Based on the quality level and safety 
function additional engineering requirements are not required. 

• The Completion Supplier / junction box control panel supplier is not required to minimize 
halide or chloride exposure during the manufacturing or shipping. Submittal of halide / chloride 
control program is not required. 

3.17 .1 2 Ammonia Dilution air fans, LVP-FAN-00001 and LVP-FAN-00002. 

The Quality level for the fans on the ammonia dilution skid is Q for air permit. The fans do not have a 
safety function. Fan manufacturers produce commercial items for general industry use. These fans are 
basically catalog items ready for installation from the manufacturer. The fans are manufactured using a 
special process (welding and nondestructive examination). A standard fan from a manufacturer is 
acceptable for this application. The Completion Supplier will perform additional tests and inspections as 
defined in section 3.16.4.3 as part of the CGD process after the fans arrive at the Completion Suppliers 
shop. The tests below are designed to minimize quality risk and provide reasonable assurance that the 
product specified will perform as intended. 

• The Completion Supplier / fan manufacturer shall submit outline drawings for installation and 
maintenance. Detailed fabrication drawings with weld symbols, are not required. 
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• Controls to minimize halide or chloride exposure during manufacture and shipping are not 
required. This fan is exposed to air and not subject to stress corrosion cracking, where halide / 
chloride control is important. 
• The Completion Supplier / fan manufacturer weld procedures are not required for review. 
• The Completion Supplier shall submit fan pressure test procedure(s) for review. 
• The Completion Supplier / fan manufacturer shall submit technical data sheets for the coating, 
MSDS and fill out Appendix H, "Manufacturers standard coating data sheet". 

The fan manufacturer shall perform a pressure test on the fans prior to shipping. It is preferred that the 
fan pressure test be performed before any coating system is applied. Since this fan may be made from 
coated parts already in inventory, the pressure test maybe performed after coating. The fan manufacturer 
shall perform a bubble test when the fan is not operating. The Completion Supplier Quality 
Representative will witness pressure testing. The acceptance criteria shall be no bubble growth in the 
area being inspected (flangedjoints, gasketjoints, mechanical seal tubing / piping). The object of the test 
is to confirm that the fan will hold pressure before the fan is shipped. This pressure test is required by 
engineering to minimize commercial risk. 

3 .17 .13 Manual valves, control valves, strainer, pressure control valve, pressure gauges, pressure 
indicating transmitters, HEPA housings, and thermowells on the ammonia dilution skid supplied by the 
Completion Supplier or reused by WTP. 

The Quality level for these items is Q. These items are commercial items for general industry use and are 
basically catalog items ready for installation from the manufacturer. The requirements specified under 
section 3. 16 are adequate for these items. Additional engineering requirements are not required for these 
items on the ammonia dilution skid. 

• The Completion Supplier / manufacturer / supplier are not required to minimize halide or 
chloride exposure during the manufacturing or shipping. Submittal of halide / chloride control 
program is not required. 

3.1 7.14 Insulation stud material 
• The Completion Supplier weld program has been surveyed and found acceptable. 
• The Completion Supplier shall use a stud weld procedure with a status determined by WTP. 
• The Completion Supplier shall check that stainless steel insulation studs are Nonmagnetic with 
a magnet. Nonmagnetic insulation studs are acceptable for use. 

4 Materials 
4.1 General 

4.1.1 The Completion Supplier shall comply with specification 24590-WTP-3PS-G000-T0002, 
Engineering Specification for Positive Material Identification (PMI) for Shop Fabrication. 

4.2 Construction 

4.2.1 Materials of construction shall have properties suitable for the service conditions defined in 
the MDSs. 

4.2.2 The ASME and/or ASTM material numbers and grades shall be identified and MTRs 
showing actual test report values shall be provided for the housing, ducts, weld filler metal, 
and support framing integral to the Thermal Catalytic Oxidizer/Reducer and the associated 
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Ammonia/Air Dilution assemblies. Material designations shall be indicated on the 
fabrication drawings and in the material lists . 

4.2.3 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids shall 
be fabricated from structural steel shapes and plates properly reinforced to be self
supporting, capable of carrying the static loads of components and the stresses imposed 
during shipment, installation, and operation. 

4 .2.4 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/ Air Dilution housings 
and outlet piping shall be fabricated from materials specified in the MDSs in Section 2 of 
the MR. Structural supports in contact with the offgas stream shall be constructed from the 
same material as the high temperature surfaces as specified on the MDS in Section 2 of the 
MR. 

4.2.5 Where the Buyer has not specified material types, the Completion Supplier shall select 
materials giving consideration to the design li fe of the equipment, compatibility with 
adjacent materials, compatibility with the process materials and conditions, environmental 
conditions, and coating requirements. The Buyer shall review and approve materials 
se lected by the Completion Supplier. 

4.2 .6 CMTRs, MTRs, C of Cs, etc. Are not required for non-permanent plant equipment. 

4.3 Prohibited Materials 

4 .3. 1 As app licable, mercury, zinc, cadmium, or other low melting point materials and halogens 
shall not be used in direct contact with stainless steel. This prohibition also app lies to use 
of tools, fixtures, paints, coatings and sealing compounds, and any other equipment or 
materials used by the Completion Supplier in handling, assembly and storage of stainless 
steel parts or components. Except as excluded in section 3. 17. 

4.3.2 Asbestos shall not be used in any component of the Thermal Catalytic Oxidizer/Reducer, 
the associated Ammonia/Air Dilution units, and appurtenances. 

4.3.3 The proh ibited materials li st excludes materials that might be used for bearings, brazed 
joints, or instruments. 

4.3.4 The equipment provided to the Buyer shall not contain any of the materials listed in 24590-
WTP-LIST-CON-08-0001, Restricted Materials List WTP Safety Assurance unless 
BUYER (Safety Assurance) approval is obtained. 

4.4 Insulation 

4.4.1 The Completion Supplier shall provide detailed insulation installation procedures for 
removable insulation only. 

4.4.2 The Complet ion Supplier shall recommend cements, mastics, and adhesives that will be 
suitable for the maximum design temperature of the Thermal Catalytic Oxidizer/Reducer. 
The mixing of cements, mastics, etc., shall be done with deionized water. 

4.4.3 Provide removable / reusable insulation for the TCO inlet and outlet bellows (L VP-BL WS-
00053 and 00051 ), and rectangular / round expansion joints. 

4.4.4 Insulation thickness greater than three (3) inches applied to the exterior of the Thermal 
Catalytic Oxidizer/Reducer shall be applied in multiple layers with staggered joints. Each 
layer of multiple layer and double insulation shall be held in place separately. 
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4.4.5 Exterior insulation shall be jacketed with 304 stainless steel. The stainless steel jacketing 
shall be 0.024 inch thick flat and smooth sheet, and conform to ASTM A240. The 
jacketing shall be furnished in the annealed or soft condition with a regular 2B mill finish 
and have a factory applied moisture barrier. 

4.4.6 Design jacketing with an overlap of 2 inch minimum between sections. Standard process 
industry practices shall be followed. 

4.4.7 The TCO insulation shall be designed to prevent the ingress of water during the 2.0 hour 
fire water spray. The fire water spray is expected to occur once during the 40 year life of 
the plant. The design of the jacketing shall be such that the joints shed water. Process 
Industry Practices, PIP INIH l 000, Hot Insulation Installation Details, provide generic 
detai ls for weatherproof jacketing. 

4.4.8 All insulation components, including facings, mastics, and adhesives, shall meet ASTM 
E84 fire hazard rating not to exceed 25 for flame spread and 50 for fue l contributed and 
smoke developed. Ratings used are determined by Underwriters Laboratories Inc. (UL). 

4.4.9 Submit welding procedures for any insulation tabs or studs that are welded to the pressure 
boundary, as required. 

4.5 Government Material 

If the Completion Supplier so chooses, the Buyer shall supply, as Government Furnished 
Equipment (GFE), miscellaneous parts, and a certified bulk quantity of 347 stainless steel. See 
Section 4b, Special Conditions of the PO. 

5 Fabrication 
5.1 General 

5.1 . 1 Fabrication of the thermal catalytic oxidizer/reducer units shall be in accordance with the 
requirements of 24590-WTP-3PS-MV00-T000 1, Engineering Specification for Pressure 
Vessel Design and Fabrication. 

5 .1.2 Fabrication of pipi ng shall meet the requirements of the Buyer specification 24590-WTP-
3PS-NWP0-T0001 Engineering Specification/or General and NDE Requirements for 
Supplier Fabricated Piping, Attachment PS02 Engineering Specification for Shop 
Fabrication of Piping, and ASME B3 1.3. 

5.1.3 All stainless steel metal working, grinding, cutting, machining and welding shall use tools 
and consumables dedicated and segregated from all others to prevent cross contamination. 
A dedicated work area for tools, equipment storage, parts storage and raw materials must 
be established to control contamination. Welding consumables for stainless steel welding 
must be segregated from other consumables. 

5.1.4 Ammonia gas pipe line connections 

• To minimize ammonia gas leaks inside the LAW facility, socket weld and or butt 
weld fittings and components are preferred, fo llowed by flanged connections . Hy-Lok 
valves and tubing are acceptable for instrument connections. Threaded connections 1/2 
inch and smaller are acceptable, but should be minimized. 

• Thread Sealant Tape- Anti-Seize technology, Inc. , Item Number 46230, 
POL YTEMP HD Extra Heavy Duty PTFE tape or engineering approved equal, 1/2 
inch wide, 0.0032 inches th ick, density 1.2 - 1.5 glee, MIL-T-27730A. 
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5 .2.1 Design and fabrication of the TCO pressure boundary shall be in accordance with 
specification 24590-WTP-3PS-MV00-T000 1, Engineering Specification for Pressure 
Vessel Design and Fabrication 

5.2.2 Welding of the TCO pressure boundary shall be in accordance with specification 24590-
WTP-3PS-MVB2-T000 1, Engineering Specification for Welding of Pressure Vessels, Heat 
Exchangers and Boilers. 

5.2.3 Fabrication of TCO piping shall be in accordance with Attachment PS02 Engineering 
Specification for Shop Fabrication of Piping. 

5.2.4 Welding and NDE ofTCO piping shall be in accordance with specification 24590-WTP-
3PS-NWP0-T000 1, Engineering Specification for General Welding and NDE Requirements 
for Supplier Fabricated Piping. 

5.2.5 Welding of carbon structural steel shall be in accordance with AWS Dl.l and specification 
24590-WTP-3PS-SS00-T000 1, Engineering Specification for Welding of Structural 
Carbon Steel. 

5.2.6 Welding of structural stainless steel shall be in accordance with A WS Dl.6 and BUYER 
specification 24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of 
Structural Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless 
Steel. 

5.3 Coating 

5 .3 .1 Shop coating shall be in accordance with Attachment AFPS Engineering Specification for 
Shop Applied Special Protective Coatings for Steel Items and Equipment, Appendix D, 
Number 8.20, System Code D. 

5.3.2 A manufacturer's coating data sheet (see Attachment AFPS Engineering Specification for 
Shop Applied Special Protective Coatings for Steel Items and Equipment, Section 6.2 .1 .2) 
is required for each commercial off the shelf (COTS) item or component that is supplied 
with a manufacturer 's standard coating. 

5.3.3 The top coat shall be ANSI 70 grey in color. 

5.3.4 Attachment AFPS Engineering Specification for Shop Applied Special Protective Coatings 
for Steel Items and Equipment, does not apply to non-permanent plant equipment. 

5.4 Assembly 

5 .4.1 The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/ Air Dilution unit 
shall have edges that are both smooth and not sharp to the touch. 

6 Tests and Inspections 
6.1 General 

6.1.1 The Completion Supplier shall provide all instruments, cables, and facilities necessary to 
perform any shop tests, the Functional Tests (FT) and NDE. 

6.1.2 In addition to the pressure tests required by the Boiler and Pressure Vessel Code and piping 
code, the Completion Supplier shall functionally test the TCO. The Completion Supplier 
shall provide test hardware. Test hardware is expected to include, but is not limi ted to : 
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fan/exhauster/ blower, pre heater, piping, ducting, instrument tubing, power, controls and 
temporary insulation. The functional test shall include a fan/exhauster/b lower that provides 
enough flow to bring the TCO up to or near the design temperature (without damage to the 
heating elements due to low flow). The functional test flow rate is expected to be between 
(2,000 scfm and 3,000 scfm). During the functional test the TCO will be brought up to 
temperatures that approach the operating temperature of the unit. The expected test 
temperature measured after heater LVP-HTR-00002 will be in the range of 600 to 700 F. 
This temperature range is subject to change as test details are developed. Air will be used 
during the test; no chemicals or test gases will be injected into the gas stream. The SCO 
and SCR catalyst modules will be installed during the test. The major test objectives are: 
verify heater operation using control panel L VP-PNL-00003, after unit cool down verify 
the SCO and SCR catalyst modules can be removed and reinstalled. Verify by visual 
observation the catalyst racks and catalyst gaskets are not distorted after being subjected to 
elevated temperatures. 

6.1.3 In addition to the pressure tests required by the piping code, the Completion Supplier shall 
functionally test the LAW ammonia / air dilution skid . The Completion Supplier shall 
provide the necessary test hardware to run the ammonia /air dilution fans LVP-FAN-
0000land 00002 on skid LVP-SKID-00003 . Test hardware is expected to include, but is 
not limited to: a compressed air source, instrument tubing, power and controls. The 
Ammonia /air dilution skid does not have to be connected to the TCO for the functional 
testing. Ammonia gas will not be required for testing. Air at 15 psig will be used to 
simulate the ammonia gas during testing. The major test objectives are: verify fan 
operation and control using panel L VP-PNL-00003, verify valves open and close, verify 
flow meter operation. 

6.1.4 The following section only applies to rectangular flanges or prototype testing. The LAW 
TCO is located in the offgas system near the LAW exhausters that generate the entire 
system vacuum. The LAW TCO rectangular flanges are normally under fairly high 
negative pressure and high operating temperatures. Rectangular flanges that allow excess 
air to leak into the offgas system during normal operations are not acceptable. The 
Completion Supplier shall test a mockup of the rectangular flange design to prove the 
design works at ambient temperature. Holding pressure at ambient temperature provides 
confidence that the flange design wi ll perform as designed at elevated temperatures and 
pressure. The rectangular flange design shall be proved by testing as early as possible to 
minimize schedule delays. 

The Completion Supplier shall select the appropriate test or tests. For example; a Bubble 
Test in accordance with ASME B & PVC, Section V, Article 10, Appendix I- Bubble Test, 
may be conducted at 2 psi to check for gross leaks. The bubble test could be followed by a 
negative pressure test. These tests shall be performed well ahead of the Functional Test 
(FT) to be of any benefit to the project. A complete mock up test assemble can be 
fabricated from new material or GFE material available for this fabrication. The objective 
of this test is to confirm the flange design including fasteners and gaskets will perform as 
designed at system negative pressure with some margin. 

The flange / prototype test(s) are designed to confirm the flange design and mitigate ri sk. 
Submittal of test procedures for this section is optional, since similar test procedures will be 
submitted when the FT is conducted. 
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6.2 Personnel Qualifications 

NDE personnel performing NDE shall work in accordance with the following the Buyer 
specifications: 

• 24590-WTP-3PS-MV00-T0001, Engineering Specification for Pressure Vessel Design 
and Fabrication 

• 24590-WTP-3PS-MVB2-T000 I, Engineering Specification for Welding of Pressure 
Vessels, Heat Exchangers and Boilers 

• 24590-WTP-3PS-SS00-T000 1, Engineering Specification for Welding of Structural 
Carbon Steel 

• 24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of Structural 
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel 

• 24590-WTP-3PS-NWP0-T0001, Engineering Specification for General Welding and 
NDE Requirements for Supplier Fabricated Piping 

• Attachment PS02 Shop Fabrication of Piping 

6.3 Non-Destructive Examinations 

6.4 

6.3.1 NDE shall be performed in accordance with the following the Buyer specifications: 

• 24590-WTP-3PS-MV00-T000 1, Engineering Specification for Pressure Vessel Design 
and Fabrication 

• 24590-WTP-3PS-MVB2-T000 1, Engineering Specification for Welding of Pressure 
Vessels, Heat Exchangers and Boilers 

• 24590-WTP-3PS-SS00-T0001, Engineering Specification for the Welding of Structural 
Carbon Steel 

• 24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of Structural 
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel 

• 24590-WTP-3PS-NWP0-T000 1, Engineering Specification for General Welding and 
NDE Requirements for Supplier Fabricated Piping 

• Attachment PS02 Shop Fabrication of Piping 

6.3.2 NDE procedures shall be submitted to the Buyer for review and approval prior to use. 

6 .3.3 Submittal of exposed radiographs is required. Original set of exposed radiographic film 
must be sent, along with technique and reader sheets. Fi lm must be packaged in such a 
manner as to preclude moisture and handling damage. 

Shop Tests 

6.4.l 

6.4.1.1 

Pre-Functional Test 

The Completion Supplier shall perform instrument testing, inspection and calibration 
required to verify compliance with this specification. When requested, procedures and 
reports provided for records shall be submitted for the Buyer's review in accordance with 
Part 2 of the material requisition, Forms G32 l -E of the material requisition to which this 
specification is attached. 

6.4.1.2 The Buyer's Supplier Quality (SQ) and an engineering representative shall witness the 
Completion Supplier's functional tests. 
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6.4.2 Instrumentation and controls that contain solid state components shall be subjected to bum
in as required. Bum-in duration shall be 72 hours minimum. The Completion Supplier 
shall provide the Buyer with 10 business day 's notification to allow the Buyer to witness 
the test. 

6.4.3 All wiring provided by the Completion Supplier shall be verified 100% with a point to 
point continuity test. Wiring errors that are detected shall be corrected, including drawings, 
prior to the Buyer's inspection. 

6.4.4 Software functional testing shall be governed by 24590-WTP-3PS-JQ00-T0004, 
Engineering Specification for Management of Supplier Software. 

6.4.5 A simulated signal shall be injected and varied over the full range for each devise in the 
instrumentation and control circuits. Each device shall be calibrated and checked for 
correct operation by simulating inputs, actuating switches, and monitoring outputs, 
indicating lights, etc. 

6.4.6 Failure to perform such tests or failure of any part shall be cause for rejection of part or all 
of the system components. 

6.4. 7 The Completion Supplier's shop tests shall include the following: 

a. Megger test before termination of all 480V wiring pulled into conduit. See Part 
2, Attachment SQ of the MR for Witness and Hold Points schedule. Record on 
the FT. 

b. Continuity check of all wiring for conformance with drawings . See Part 2, 
Attachment SQ of the MR for Witness and Hold Points schedule. Record on 
the FT. 

6.4.8 Prior to notification by the Completion Supplier that a unit is ready for the Buyer to witness 
the Functional Test portion of the FT, the Completion Supplier shall perform all other FT 
mechanical and electrical inspections to ensure completed equipment is functioning and 
ready for the Functional Test. See Part 2, Attachment SQ of the MR for Witness and Hold 
Points schedule. 

6.4.9 The Completion Supplier shall have the unit up and ready for Functional Testing prior to 
the Buyer's team arriving. 

6.4.10 The Completion Supplier shall submit the Functional Test Procedure for the Buyer to 
review prior to use by the supplier. 

6.4.11 The Completion Supplier shall submit a report of the FT results . 

6.4.12 The Functional Test Procedures shall be prepared by the Completion Supplier in 
accordance with Attachment JQ07, Section 11.3.2. 

6.4.13 The following is a list of preliminary Buyer expectations for the TCO Functional Test. 
This list is subj ect to change during review of the proposed test procedure. All results shall 
be recorded on the FT datasheet. 

a. The TCO is completely assembled for the following tests: 

1. Pressure testing shall be performed in accordance with required testing 
specified in ASME B3 l.3- l 996 or ASME Section VIII, Division 1, as 
applicable. In addition to these code required pressure tests, additional 
testing shall be performed to further demonstrate the pressure boundary 
integrity of the equipment. 
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11. Sensitive Leak Testing shall be performed on piping in accordance with 
ASME B3 l .3, Section 345 .8, as required. 

n1. Bubble Testing shall be performed in accordance with ASME Section 5, 
Article l 0, as required. 

1v. Obtain unit pressure drop measurements at ambient conditions and at heat 
up intervals. Record on FT datasheet. 

v. Deleted 

v1. Preheat the incoming air prior to LVP-HTR-00002, to simulate the hot 
offgas from the melter, as required. 

v11. Provide power and temporary controls for LVP-HTR-00002. 

v111. Operate the TCO at test temperature for 24 hours. This time frame 
includes initial system heat up and time for the TCO to stabilize at 
operating temperature. 

b. Test Objective 

1. Verify the TCO heater, LVP-HTR-00002, provides the required heat to 
maintain temperature. 

11. Verify the JC 0510A loop controls LVP-HTR-00002 within the operating 
range. 

111. Verify the 2 Melter nominal flowrate of approximately 4702 ACFM (or as 
specified in the MDS) can be achieved. The flowrate provided here is for 
information only and subject to change. Refer to the MDS for the actual 
flowrate. 

1v. Verify the actual differential pressure drop is less than the allowable 
differential pressure. Refer to the MDS for the actual pressure. Record on 
the FT datasheet. 

v. Verify the TCO outlet temperature at TE-0524 is less than 486°f. The 
temperature provided here is for information and subject to change. Refer 
to the MDS for the actual temperature. 

v1. Deleted 

v11. Deleted 

v111. Verify the unit pressure drop is within acceptable limits as stated in the 
Buyer approved FT. Record on the FT datasheet. 

1x. Deleted 

c. Deleted 

24590-G04B-F00019 Rev 4 (2/ 12/2008) 
Page 51 of 59 

Ref: 24590-WTP-3DP-G04B-00049 



24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

d. After the TCO unit has cooled, verify no deformation or degradation to the 
housing and internal components has occurred. 

e. Deleted 

f. After the TCO has cooled, remove the SCO and SCR catalyst modules. Verify 
by visual observation if the catalyst racks and or catalyst gaskets have distorted 
during the functional test. Reinstall all of the catalyst to confirm the catalyst 
modules can be completely reloaded. If distortion was observed, repair / replace 
as required. If distortion was observed repeat the test after repairs / replacements 
are complete. Repeat test duration can be 8 hours or less. Record results on FT 
datasheet. 

g. The Completion Supplier shall submit the catalyst installation and removal 
procedure. 

h. Demonstrate heater removal and insertion. This step can be accomplished at any 
time, before or after the functional testing. 

6.4 .14 The following is a list of requirements for the Ammonia I Air Dilution Skid Functional 
Test. This test is subject to change by the Buyer during the review of the proposed test 
procedure. Changes to these expectations, agreed to during the review, do not need to be 
reflected in a revision to this specification. All results shall be recorded on the FT 
datasheet 

a. The ammonia dilution skid is completely assembled. Control panel, L VP-PNL-
00003 is complete and ready for testing. 

1. Pressure testing shall be performed in accordance with the required testing 
specified in ASME B31.3 . In addition to these code required pressure 
tests, additional testing shall be performed to further demonstrate the 
pressure boundary integrity of the equipment. 

11. Sensitive Leak Testing shall be performed on piping in accordance with 
ASME B31.3, Section 345.8, as required. 

111. It is acceptable to use temporary air and controls to open and close valves 
on the skid. 

b. The Completion Supplier shall provide the following air source: 

1. Not Used 

11. Dry, oil and dust free Instrument Service Air (ISA) at 90-150 psig and with 
a dew point of -40°F at 100 psig based on ISA 7 .0.0 I. 

c. Test Objective 

1. Satisfactory results for 6.4. I 4a criterion as stated above. 

11 . Actuated valves are fully cycled a minimum of 3 times and flow instrument 
loops respond per the design. 

111. Verify fan control using the control panel L VP-PNL-00003. 
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1v. Verify the fans produce the required flow and pressure. 

6.4.15 The Completion Supplier provided lifting equipment, such as, but not limited to spreader 
beams, strong backs and yokes shall be tested in accordance with Section 9.4 of 24590-
WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling and Storage 
Requirements. Engineering Specification, 24590-WTP-3PS-GOOO-T0003, only requires 
custom spreader beams, strong backs, and yokes when these items are not available from 
commercial sources. 

6.4.16 All overhead lifting points shall be proof tested. Test and examination certificates / 
documentation shall be provided to the Buyer for review. Lifts shall be conducted in 
accordance with the Buyer reviewed handling procedure. 

6.4. 17 Deleted 

6.4.18 After the proof tests, the lift points shall be inspected. 

6.4.19 The welds on fabricated lifting lugs shall be dye penetrant tested. Acceptance criteria shall 
be from the prevailing weld design code or standard. 

6.4.20 Lift points shall be inspected for visual permanent plastic deformation of the material that 
may invalidate the design analyses for the lift points. 

6.4.21 Deleted 

6.5 Site Tests 

The Buyer startup personnel shall perform acceptance tests after initial installation to confirm 
the Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/ Air Dilution unit meets 
the performance requirements specified in Section 3.4 of this specification. 

7 Preparation for Shipment 
7.1 General 

The Thermal Catalytic Oxidizer/Reducer, catalysts, assemblies and the associated Ammonia/Air 
Dilution units shall be packaged, handled, and stored in accordance with the Buyer specification 
24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and Storage 
Requirements . 

7.2 Tagging 

7.2.1 A stainless steel nameplate shall be attached in a visible location to the Thermal Catalytic 
Oxidizer/Reducer and Ammonia/Air Dilution unit showing the manufacturer's name, shop 
location, date of manufacture, serial number, equipment rating, equipment tag numbers, 
weight of assembly and purchase order number. 

7 .2.2 Electrical/Control panels shall be tagged with component identification numbers per 
Attachment JQ07, Section 3.6.8 and Section 8. 

7 .2.3 Mechanical subcomponents (valves, strainers, expansion/flex joints, etc.) shall have 
component identification number engraved on a 1/16" minimum thick stainless steel tag 
with¼" minimum character height, securely attached with 1/16" minimum diameter . 
aircraft cable and ferrules. 
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7.2.4 Component identification numbers shall be as shown on the Buyer' s P&IDs or MDSs 
attached to the MR, or will be provided via the Buyer markup of the Completion Supplier 
submitted drawings. 

7.3 Nameplates 

7.3.1 Permanent nameplates or labels shall be provided to identify each meter, relay, control 
switch, indicating light, circuit breaker compartment, and to identify all devices and 
terminal blocks within the compartments. 

7.3.2 Exterior nameplates shall be made of laminated, beveled plastic of manufacturer's standard, 
with black lettering or numbering on a white background and shall be permanently affixed 
on the exterior. The method of affix ing shall not violate the NEMA rating of the enclosure. 
Chloride I halide testing is not required for glue used to attach name plates. 

7 .3 .3 Interior labels for all devices, parts and components shall be machine printed, permanent 
and self-adhesive labels. Chloride / halide testing is not required for self-adhesive labels. 

7.4 Indoor storage 

7.4.1 Al I line items/equipment shall be packaged per LEVEL C storage requirements. 
Level C: Indoor Storage (ASME NQA-1 2000 Level C). Materials shall be stored 
within a fire-resistant, weather-tight, and well-ventilated building or equivalent 
enclosure. Precautions shall be taken against vandalism. This area shall be 
situated and constructed so that it shall not be subject to flooding; the floor shall be 
situated and constructed so that it shall not be subject to flooding; the floor shall be 
paved or equal and well drained. Items shall be placed on pallets or shoring to 
permit air circulation. 

8 Quality Assurance 
8.1 General Requirements 

This section does not delete or revise (but is in addition to) those requirements defined by the 
procurement documents. If a supplier believes that an inconsistency exists between this section 
and the procurement documents and referenced codes and standards, the Completion Supplier 
shall immediately notify the Buyer requesting resolution. 

8.1.1 The Completion Supplier is responsible to promulgate the requirements of this specification 
to sub-suppliers providing items or services related to this procurement. 

8.1.2 The Completion Supplier's QAP Requirements are included in the Buyer's specification 
24590-WTP-3PS-G000-T000 l , Engineering Specification for Supplier Quality Assurance 
Program Requirements. 

8.1.3 The Completion Supplier's Quality Assurance Manual Document Number 40-001, Rev 4, 
dated 3/ l 3/ l 3 shall be submitted to the Buyer for review. All work shall be performed in 
accordance with their QL-3 program and QL-3 implementing procedures. A Commercial 
Grade Survey was performed at the Completion Supplier's facility October 7, 2013 in order 
to observe and record the process and controls to their QL-3 program. If at some time 
during this procurement the Completion Supplier revises their Quality Assurance Manual 
or implementing procedures, WTP procurement Engineering shall be notified immediately 
in order to assess the changes and determine the impact, if any, to the dedication of the 
LAW TCO and Ammonia Dilution skid (ADS). 
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8.1 .4 For items designated quality level commercial (CM), no additional QA program 
requirements are mandated by the Buyer beyond the Completion Supplier's commercial 
QA program. 

8.2 Quality Program Requirements 

8.2.1 Deleted 

8.2.2 The Completion Supplier must pass a survey by the Buyer. 

8.2.3 The Completion Supplier shall allow the Buyer, its agent, and DOE access to their faci li ty 
and records pertaining to this purchase order for the purpose of Quality Assurance Audits 
and Surveillance at mutually agreed times. 

8.2.4 Deleted 

8.3 Supplier Deviation 

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 for the Buyer's acceptance based on appropriate analysis. Submittals 
ofrequest for deviations from lower-tier suppliers shall be through the prime supplier to the Buyer. 
The supplier-proposed deviations from procurement documents shall be initiated by use of Supplier 
Deviation Disposition Request (SDDR) form in Part 2 of the MR. 

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 7.2 of 
this specification. 

10 Documentation and Submittals 
10.1 General 

The Completion Supplier shall submit to the Buyer Engineering and Quality Verification 
documents in the forms and quantities shown in Form G-32 1-E, Engineering Document 
Requirement, and Form G-321 -V, Quality Verification Document Requirements, attached to the 
MR. 

WTP specifications contain many submittal requirements. WTP does not require every submittal 
listed to be submitted. The required submittals are listed on the G-321-E and G-321 -V forms . 

10.2 Submittals 

The Completion Supplier shall submit the fo llowing: 

10.2 .1 Drawings 

Drawings shall be in accordance with ASME YI 4.100 and show the following information: 

I 0.2. 1.1 The outline dimensions of each Thermal Catalytic Oxidizer/Reducer and Ammonia/ Air 
Dilution units, including outline and detail drawings for each component. These drawings 
shall reflect the "as-shipped" configuration of the equipment and instrumentation. 

I 0.2. I .2 Details of construction. 

I 0.2. 1.3 Mounting dimensions and information required for the design of supports and foundations. 
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10.2. 1.4 Operating weight and center of gravity of each Thermal Catalytic Oxidizer/Reducer and 
Ammonia/ Air Dilution unit. 

10.2.1.5 The space required for the removal of components. 

10.2.1.6 The location of access doors. 

I 0.2.1. 7 Deleted 

10.2. l .8 Wiring and schematic diagrams. Diagrams shall include wire gauges and fuse sizes 
applicable to the supplied units only. 

10.2.1 .9 Deleted 

I 0.2.1.10 Nozzle locations for connections to BUYER's process and utility piping including electrical 
and instrumentation connections. 

I 0.2.1.11 Piping and instrumentation diagrams (P&IDs). 

10.2.2 Procedures 

Procedures shall include but are not limited to: 

l 0.2.2.1 Completion Supplier's shipping preparation and storage procedures. 

I 0.2.2.2 Startup, operation, shutdown, and idle procedures/manual. 

I 0.2.2.3 Catalyst change out procedures. 

10.2.2.4 Performance test procedures and acceptance criteria for shop tests. 

10.2.2.5 Insulation installation procedures, for removable insulation. 

l 0.2.2.6 Surface preparation and coating procedures for components specifically fabricated for the 
TCOs/SCRs. 

I 0.2.2. 7 Inspection and Test Reports 

I 0.2.2.8 Performance test reports for shop tests. 

I 0.2.2.9 Deleted 

l 0.2.3 Deleted 

10.2.3. 1 Deleted 

I 0.2.3 .2 Deleted 

l 0.2.4 Manuals 

Manuals and instructions shall include: 

I 0.2.4. l Erection and installation manuals which provide complete, detailed procedures for installing 
and placing equipment in initial operation. The manuals shall include all erection and 
installation drawings. Refer to the Buyer specification 24590-WTP-3PS-G000-T0003 
Engineering Specification for Packaging, Handling and Storage Requirements, for 
additional requirements. 

10.2.4.2 Operation, accessibility, and maintenance manuals which provide complete, detailed 
descriptions of components and appurtenances with data sheets showing design, construction 
and performance data for equipment. Manuals shall include drawings required for operation, 
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maintenance and repair, maintenance requirements, instructions and operational 
troubleshooting guides. 

10.2.4.3 Instruction manuals shall cover items purchased, including materials that the Completion 
Supplier has obtained from a subcontractor. The supplier shall obtain such manuals and lists, 
and submit them to the Buyer. 

10.2.4.4 The Completion Supplier sha ll provide instructions regarding transportation, site storage and 
preparation, and protection of equipment after installation and prior to operation. Refer to 
the Buyer's specification 24590-WTP-3PS-G000-T0003, Engineering Specification for 
Packaging, Handling and Storage Requirements, for additional requirements. 

10.2.5 Certificates of Conformance and Acceptance, as specified on the G-321-V form. 

10.2.5.1 The Completion Supplier shall provide Certificates of Conformance demonstrating 
compliance with all applicable standards, specifications, and drawings . See Attachment 11 
for a sample Certificate of Conformance. 

I 0.2.5.2 The Completion Supplier shall certify lifting eyes or lugs and/or spreader bars are suitable 
for the safe, lifting, and handling of the equipment. 

I 0.2.5.3 Attachment 7 provides the Certificate of Analysis (COA) for BASF Catalysts, LLC (VOCat 
300S) used in Catholic University's Vitreous State Laboratory (VSL) testing. Prior to release 
for shipment the Completion Supplier shall provide the COA demonstrati ng the performance 
of the oxidation catalyst is equal to or better than the oxidation catalyst used in the reference 
VSL testing (Ref. MOS General Note 9) for the Buyer 's acceptance. 

10.2.6 Deleted 

I 0.2.6. 1 Deleted 

I 0.2.6.2 Parts li st, and cost for parts and items subject to deterioration and replacement. 

I 0.2.6.3 List of recommended spare parts. The spare parts list shall include names of the original 
equipment manufacturer with appropriate part numbers. 

10.2. 7 Materials Certificates/Statistics 

10.2.7.1 Deleted 

10.2.7.2 Material Test Reports (MTRs), as specified on the G-321-V form. CMTRs, MTRs, C of Cs, 
etc. Are not required for non-permanent plant equipment. 

I 0.2.7.3 Deleted 

10.2.7.4 Deleted 

10.2.7.5 Deleted 

10.2.7.6 Material Safety Data Sheets (MSDSs). 

10.2.8 Data 

Data shall include: 

I 0.2.8. 1 The Buyer's Mechanical Data Sheets, completely filled out by the supplier, showing all 
information required to determine that the units are of the design and materials specified 
herein. 
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I 0.2.8.2 All data compiled during FT testing transmitted in a final report based on the Buyer' s 
approved FT procedure/results/datasheet. 

11 References 
Design changes incorporated by reference: 

24590-WTP-SDDR-MS-11-00054 

24590-WTP-SDDR-MS- 11-00200 

24590-WTP-SDDR-MS-11-00298 

24590-WTP-SDDR-MS-12-00094 

24590-WTP-SDDR-MS-12-00110 

24590-WTP-SDDR-MS-l2-00167 

24590-WTP-SDDR-MS-12-00173 

24590-WTP-SDDR-MS-13-00001 

24590-WTP-SDDR-MS- 13-00006 

24590-WTP-SDDR-MS-13-00023 

24590-WTP-SDDR-MS-13 -00074 

24590-WTP-SDDR-MS-14-00002 

24590-WTP-SDDR-MS-14-00003 

24590-WTP-SDDR-MS-14-00004 

24590-WTP-SDDR-MS-14-00042 

24590-WTP-SDDR-MS-14-00048 

24590-WTP-SDDR-MS-14-00049 

24590-WTP-SDDR-MS-14-00050 

24590-WTP-SDDR-MS-14-00061 

24590-WTP-SDDR-MS-14-00062 

24590-WTP-SDDR-MS-14-00064, superseded by 24590-WTP-SDDR-MS-15-00010 

24590-WTP-SDDR-MS-14-00066 

24590-WTP-SDDR-MS-14-00068 

24590-WTP-SDDR-MS-14-00076 

24590-WTP-SDDR-MS-15-000 I 0 

24590-WTP-SDDR-MS-15-00012 

24590-WTP-SDDR-MS-15-00017 

24590-WTP-SDDR-MS-l 5-00019 

24590-WTP-SDDR-MS-15-00023 

24590-WTP-SDDR-MS-15-00028 
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24590-WTP-SDDR-MS-15-00049, superseded by 24590-WTP-SDDR-MS-15-00057 

24590-WTP-SDDR-MS-15-00050, superseded by 24590-WTP-SDDR-MS-1 5-00060 

24590-WTP-SDDR-MS-15-00051 

24590-WTP-SDDR-MS-15-00052 

24590-WTP-SDDR-MS-15-00056 

24590-WTP-SDDR-MS-15-00057 

24590-WTP-SDDR-MS-15-00060 

24590-WTP-SDDR-MS-15-00063 

24590-WTP-SDDR-MS-15-00072 

24590-WTP-SDDR-MS-15-00073 

24590-WTP-SDDR-MS-16-00001 

24590-WTP-SDDR-MS-16-00004 

24590-WTP-SDDR-MS-16-00009 

24590-WTP-SDDR-MS-16-00014 

24590-WTP-SDDR-MS-16-00015 
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ATTACHMENT J007 

LAW TCO CUSTOMIZED J007 

24590-WTP-3PS-JQ07-T000 1, Rev. 3, SCN's 24590-WTP-3PN-JQ07-00015 & 00016 as 
applicable 

ENGfNEERlNG SPECIFICATION FOR fNSTRUMENT A TION FOR PACKAGED 
SYSTEMS 

This attachment defines the requirements for instruments, contro l devices, and control systems associated 
with the Low Activi ty Waste Thermal Catalytic Ox id izer/Reducer (LAW TCO). For continuity and 
maintaining configuration contro l, the section numbers fro m the specification noted above have been 
reta ined. 

1.7 Work by Others 

1.7.1 External Connections 

All external connections of wiring and piping between the Supplier provided instruments and the 
Buyer' s utilities are excluded unless specified in the RFP or otherwise agreed to by the Buyer and 
Supplier. 

1.7.2 Instru ment and Service Air 

The Buyer wi ll provide the fo llowing air sources fo r instruments and equipment: 

Dry, oil and dust-free instrument air, 90 to 150 psig, with a dew point value of - 40 °fat 100 psig 
based on ISA 7 .0.0 I . Service air, dew point - 32 °f , 90 to 150 psig. 

1.7.3 Power Supply 

The Buyer will provide normal power and/or Uninterruptible Power Supply (UP S) fo r the Supplier' s 
instruments unless otherwise specified on the parent specification. Each source will be delivered at 
120 V AC, single phase, 60 Hz, grounded system. 480 V AC, 3 phase, 60 Hz power will be provided as 
required for motors. A ll other voltages requi red by the Supplier shall be derived fro m the Buyer 
provided 120 V AC or 480 V AC. 

2.1 Codes 

2.1.1 American Society of Mechanical Engineers (ASME) 

ASME B3 l .3 ( 1996) 
ASME/ANS l PTC 19.3 

2.2 Industry Standards 

Process Pipi ng 
Performance Test Code for Temperature Measurement 

2.2.3 Telecomm unications Industry Association/ Electronic Industries Alliance (TIA/EIA) 

TIA/EIA-232-F Interface Between Data Terminal Equipment and Data Circuit
terminating Equipment Employing Serial Binary Data 
Interchange 

Attachment JQ07 Page lof34 



24590- LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

TIA/EIA-485-A Electrical Characteristics of Generators and Receivers for Use in 
Balanced Digital Multipoint Systems 

2.2.4 Instrumentation, Systems, and Automation Society (ISA) 

50.02, Part 2,3,4,5&6 Fieldbus Standard for Use in Industrial Control Systems Part 2 
(1992), 3 (1997), 4 (1997), 5 (1998), 6 (1998) 

S75.0I Flow Equations for Sizing Control Valves 

S84.0 I (1996) Applications of Safety [nstrumented Systems for the Process 
Industries 

2.2.6 International Electrotechnical Commission (IEC) 

IEC 60751 

IEC 61508-2/3 

Industrial Platinum Resistance Thermometer Sensors 

Functional Safety of Electrical/Electronic/Programmable 
Electronic Safety-Related Systems 

2.2.7 National Electrical Manufact urers Association (NEMA) 

NEMAICS 6 Enclosures for Industrial Controls and Systems 

2.2.9 WTP Project Specifications 

24590-WTP-3PS-JQ00-T0004 Management of Supplier Software 

3.3 Design Conditions 

3.3.1 Units of Measurement 

The following units shall be used for design parameters, calculations, and scales. 

Positive gauge pressure 
Vacuum 
Absolute pressure 
Differential pressure 
Temperature 
Flow: Solids 
Flow: Liquids and slurries 
Flow: Gases or Vapors 
Flow: Steam or vapors 
Level 
Composition 
Density 
Velocity 
Viscosity 
Current (Electrical) 
Electrical Potential 
Resistance 
Conductivity 

inches H2O or psig 
inches Hg Vac or H2O Vac 
inches Hg or psia 
inches H2O or psi 
degrees F 
lb/hr 
gal/min or lb/hr 
std ft3/min (scfm), std ft3/hr (scfh) or lb/hr 
lb/hr 
inches, feet or % 
%, Wt. Fraction or PPM 
lb/ft 3 

feet/second 
centipoise (cP) 
ampere 
volt 
ohm 
micro-siemens (~tS) per centimeter 
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3.3.2 Interlock and Alarm Requirements 

Packaged systems shall be provided with a Common trouble (if specified) alarm, an Emergency 
shutdown alarm, and a Safety instrumented system (if specified) alarm to annunciate in the Buyer's 
control room. [n addition, the following control requirements shall also be met: 

• Field contacts shall open in the alarm condition 
• Field contacts shall open to initiate shutdown 
• Instruments and interlock systems shall be designed to be fail safe 

3.3.3 Spare Capacity 

The Supplier shall provide 25 percent spare intermediate terminal blocks and space for an additional 
15 percent increase in terminal blocks. 

3.3.4 Instrument Signal/Power Circuit Protection 

lnstrument circuits shall be protected and housed to meet the electrical area classification in which it is 
installed. The choices of housing shall satisfy all pertaining codes. 

Intrinsically safe instrument systems should not be used, unless there are special site requirements, and 
then only with the Buyer' s approval. Intrinsically safe system requires certification by Underwriters 
Laboratory (UL) or Factory Mutual (FM) Insurance Company. 

Each PLC or controller discrete output signal shall have its own independent fuse. Fuses shall be 
located in the leg of the wiring scheme that provides power from the source to the field devices. 

3.3.6 Local Control Panel Instrumentation Indicato rs 

Local motor controls (i .e. single local/remote switch per equipment control panel, momentary 
forward/reverse for each motor) shall be provided on control panel for operating equipment in local 
mode. Local mode will allow control to be taken away from the control system. Operations will be 
performed from the control panel and will not be subject to ICN interlocks. Independent protection 
interlocks will remain in force to prevent damage to Supplier's equipment. Indicating lights for local 
control panels which include indications, status, and alarms from instruments and motor drives shall 
conform to the following requirements for indicating lights for status, alarms, information, or control: 

Color 

Red 
Green 
Yellow 
Cyan (Light Blue) 
Purple 
Clear 

Meaning 

Stopped, Closed, OFF, Alarm 
Running, Opened, On 
Transition, Indeterminate, Force 
Manual 
Local Control (HMI Displays) 
Local Control (Local Panels) 

NOTE 1: Switches or control effectors shall be turned clockwise or moved upward to increase 
function or energize a device. For single switch multi-direction control a 3 position switch with center 
position spring return is recommended (i .e. Forward/Reversing Motors, etc.) 

NOTE 2: Applicable standards and guidelines direct consistency of man-machine interface features 
in order to minimize operator errors. All control panels that are used for normal process operation 
should feature color-coding and display features that are consistent with the color scheme as defined in 
section 3.3 .6 above. The color scheme applies to vendor packaged control indications as well as any 
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SELLER developed human machine interface screens. However, for control and indication panels that 
are intended for maintenance operation only, or that are not used for routine operator control, 
deviations from the color scheme listed above may be approved at the Buyer' s discretion . 

3.3.7 Push to Test Alarm Actuator 

All alarm indicators (visual) and annunciators (audible), and all lights on Control Panels (ref 3.3 .6) 
shall be activated with an integral momentary contact push to test feature or when a common 
momentary contact push to test button on the front of the panel is pressed. This function is provided to 
verify that the alarm and/or indication functions satisfactorily. 

3.4 Controls and Instrumentation Requirements 

3.4.1 General 

It is the intention of this specification that the instrumentation and designated portions of the control 
system be designed, fabricated, and installed as far as it is practical to the Supplier's design offering. 
However, the Buyer will select specific manufacturers for purposes of quality and standardization of 
the instrumentation and control system throughout the WTP facility . 

3.4.2 Controls 

Control software provided by the Supplier shall be governed by 24590-WTP-3PS-JQ00-T0004. 

3.4.2.1 WTP Integrated Control Network (ICN) Architecture 

The Buyer has selected the Industrial1
T product line supplied by ABB Automation Inc. as the 

primary control system for the WTP facility. The selected platform is a highly versatile "hybrid" 
type system which is designed to implement the traditional Distributed Control System (DCS) 
applications as well as the traditional Programmable Logic controller (PLC) applications. For the 
purpose of standardization and maintainability, it is a requirement to utilize components from this 
manufacturer to the extent possible with packaged systems. 

Packaged systems shall be integrated into the WTP ICN, the following options are available, listed 
in order of preference: 

3.4.2.1.1 ICN Control Platform 

This is the Buyer's preferred implementation method. 

When the packaged system implements the ICN control platform it shall utilize the Buyer's selected 
manufacturer's control system hardware. This includes the processors, input/output modules, power 
supplies, communications hardware, etc. to be installed in the Supplier' s supplied control cabinets. 
Dependent on the operational requirements of the package this could also include connectivity 
server equipment and operator interfaces. 

The Buyer selected manufacturer's product line is a follows: 

Description/Manufacturer ABB 
Controller Platform AC800M 
Input/Output Module Platform S800 
Software Development Environment Control1T for 

AC800M/C 
Operate Environment Ooerate1T 

All ABB hardware shall be procured by the Buyer on behalf of the Supplier for applications 
provided the agreement was made prior to the contract award. 
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Preliminary design for controls implementation shall be submitted for the Buyer approval prior to 
the detai led design effort. 

3 .4 .2. I .2 Commercial-Off-The-Shelf ( COTS) Controls 

Procured packaged systems considered as COTS are acceptable for integration into the ICN systems. 
For this determination, COTS controls are control hardware/software which do not require 
customization or design engineering for use on WTP. The Supplier shall supply the interface to the 
ICN using ICN supported communication hardware as fo llows: 

Packa2e Description Interface Media 
Status Only - No Limited data exchange - Profibus DP® Multimode Fiber 
control via ICN Preferred Optic 

Limited data exchange - 4-20 rnA - Al/ AO Hardwired 
Alternate* 24 VDC- DI 

Dry contact - DO 
Significant data exchange OPC over Ethernet Fiber Optic 

Control via ICN Preferred Redundant Profibus DP® Multimode Fiber 
Optic 

Alternate* 4-20 rnA - Al/AO Hardwired 
24 VDC- DI 
Dry contact - DO 

* Buyer approval is required for substitution of these or other alternative interfaces. 
AI- Analog Input, AO- Analog Output, DI- Digital Input, DO- Digital Output. 

3.4.2.1.3 Third Party Platform 

If utilization of the Buyer's selected controls manufacturer is determined to be unfeasible, a third
party control platform can be uti lized with the Buyer's concurrence. Unless otherwise stated, 
application software development will be by the Supplier. The interface of the third party platform 
to the ICN shal l be per tab le shown in the above paragraph 3.4.2.1.2. 

Pre liminary design for controls implementation on the third-party platform shall be submitted for 
the Buyer' s review prior to the detai led design effort. 

3.4.2.2 WTP Integration 

3.4.2.2.1 Interface Data Requirements 

Where the application software is provided by the Supplier, the Supplier shall provide a complete 
listing and detailed description of data points avai lable for integration into the Buyer ' s ICN for 
operational, maintenance, and archiving purposes. All required control points required for the 
appropriate level of ICN control shall be clearly identified. The list shall be submitted to the Buyer 
for review and mutual concurrence. The final submission listing shall include all applicable 
interfacing details (entity names, addressing, etc.). 

Where the application software is provided by the Buyer, refer to paragraph 3.5 for software design 
documentation requirements. 

3.4.2.2.2 Interface Integration Testing 

The Suppl ier shall provide proposed Profibus DP®, Foundation® Fieldbus, protocol converters, 
and interface devices immediately after the 90% design review. This will facilitate testing at the 
Buyer's faci lity in Richland, WA. Previously tested devices by Buyer wi ll not need to be supplied 
at this time. 
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3.4.3 Non-Safety Signal Transmission Interface 

The Buyer is striving for a consistent implementation of the connection of field instrumentation and 
equipment to control systems throughout the WTP facility . 

Preliminary design for connection of field instrumentation and equipment to control systems shall be 
submitted for Buyer review prior to the detailed design effort. 

The Supplier shall organize circuits and circuit terminations in the Supplier' s interfacing termination 
enclosures based on signal types or circuit configurations. These signal types will include AI, AO, DI, 
DO, serial, Profibus DP, Foundation® Fieldbus, etc., and should be further grouped by 2- wire, 3-
wire, or 4-wire circuit configurations. Based on quantities of these types, cable requirements can be 
established early. Subsequent to the contract award, C&I will work with the Supplier to "assign" 
signals to specific circuits and 1/0 channels as soon as possible. 

The Supplier shall apply the following process when determining connection type: 

3.4.3.l Foundation® Fieldbus 

Where available, process instrumentation shall be Foundation® Fieldbus compliant. Foundation® 
Fieldbus interfaces to communicate directly with Fieldbus enabled instruments and equipment. All 
Foundation® Fieldbus devices supplied shall be registered with the Foundation® Fieldbus, 
compliant with the current version of the Interoperability Test kit at the date of the purchase order, 
and supplied with manufacturer developed Device Description files . Only the Buyer-approved 
Interfacing devices shall be used to convert signals from their standard format to the Foundation® 
Fieldbus protocol. These devices shall be supplied by the Supplier and used only when a native 
Foundation® Fieldbus device is not available. The same communication, testing, and registration 
requirements apply to Fieldbus converters as to native Fieldbus devices. 

3.4.3.1.1 Foundation® Fieldbus Accessories 

All FOUNDATION Fieldbus devices shall be pre-wired with Pepper! + Fuchs (P+F) 
connector V9-R-M2-S. 

3.4.3.1 .2 Software Validation and Documentation 

The Supplier shall provide Device Description (DD) files with every Purchase Order data 
sheet release. Device Description (DD) files shall be the manufacturer developed files and 
submitted in their native electronic form for each firmware version in the order. 

The Supplier shall provide a list relating tag numbers to firmware versions and DD files, 
such as a MS Excel spreadsheet file . 

The Supplier shall include manuals that describe how to configure the Foundation® Fieldbus 
parameters for the device. 

If the Supplier changed any Buyer configurable parameters from their default state, these 
setting shall be documented on a per tag basis. 

If the factory calibration settings are available and modifiable by the user, the Supplier shall 
document the settings and provide the settings along with the calibration certificate for each 
device. 

The Buyer's control system can manage all parameters that are accessible though the 
Foundation® Fieldbus interface. However, if the Buyer is required to set any additional 
parameters that are available only though an alternate interface such as FDT/DTM, the 
Supplier shall provide the necessary hardware (cabling / hand held units) and software, 
including licenses, to interface with the device. 
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Communication interfaces to intelligent mechanical handling and electrical equipment shall be 
Profibus DP® compliant. Profibus DP® communication link shall be used to interface controllers 
directly with devices such as "intell igent" motor control centers (MCCs) and variable frequency 

drives (VFDs) . All Profibus DP® devices shall be supplied with. GSD files and documentation 
describing data interchange. Other interfaces, such as DeviceNet®· AS-Interface®, TWEIA-
232/485 , etc. may be utilized with the appropriate converters with the Buyer' s approval. The 
Supplier supplied conversion modules will be used where required. When Profibus DP® is the 
communications link between the Buyer's control system and the Supplier's control cabinets the 
following shall apply: 

3.4.3.3 Communication Network Interface 

The Buyer has selected the IndustriaJIT platform from ABB, Inc. as the primary control system for 
the Buyer' s faci lity. A Profibus DP® communication network will be used to communicate to 
drives and intell igent positioning instruments. The Supplier shall provide the following 
components for a Fiber Optic cable interface: 

3.4.3.3.1 Profibus DP® Communication Interface 

The Supplier shall provide a native Profibus DP® slave interface for the control panel or instrument 
and the associated drivers (GSD files) for communication with the Buyer's control system. The 
interface should support communication speeds up to 12 Mbit/sec over the Profibus DP® network. 

3.4.3.3.2 Fiber Optic Connections 

The Supplier shall provide the following component for proper network communication: 

a) The Supplier shall install a Hirschmann OZD Profi 12M G 12 fiber optic converter within 
the control panel or near the instrument for each communication network. 

b) The Supplier shall derive the appropriate power to the fiber optic converter(s) from the 
control panel power feed. Where the Buyer provided a 120V single phase UPS supply, 
this supply shall be used to derive the 24VDC supply for the fiber optic converter. Where 
the only supply available from the Buyer is 480V 3<1>, then the Supplier shall use this to 
derive the 24VDC supply for the fiber optic converter. A separate power supply shall be 
provided for each communication network. 

c) The Supplier shall follow the general fiber optic requirements described in section 3.4.3.5 

3.4.3.3 .3 Alternate Communication Interface 

If a native Profibus DP® interface is not available, then the Supplier may propose an alternate 
communication interface or network that is compatible with the Buyer's control system for the 
Buyer's consideration and approval. If an alternate communication interface is proposed: 

a) The Supplier shall provide all necessary interfaces or converters required to provide the 
Buyer's control system with the appropriate communications. 

b) The Supplier shall provide any required drivers, software, and protocol conversion 
information to the Buyer for design, development, testing, and maintenance of the 
supplied networks and interfaces for the period of performance of the contract, including 
software or firmware upgrades or revisions. 

c) The Supplier shall provide a description and examples of all required conversions between 
protocols and/or communication networks including required software applications and 
hardware components. 
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If bussed communications are not feasible for connection of field instrumentation and equipment to 
control systems, standard Input/Output modules shall be used. Circuit design shall account for the 
WTP preferred I/0 module types, as fo llows: 

Analog Inputs - 4-20 mA current 
Analog Output - 4-20 mA current 
Discrete Input - 24 Volt de 
Discrete Output - 24 Volt de 

I/0 modules shall be optically isolated from input and output wires to protect logic circuitry from 
high voltage transients. All output circuits shall have over-current protection. The 1/0 modules 
shall be of the plug-in type and shall be removable without turning off the power or disturbing field 
wiring ("hot swappable"). The I/0 assemblies shall have indicators that are visib le during 
operation to display the status of the 1/0 interface and individual I/0 channels. 

3.4.3.5 Fiber Optic Interface 

For equipment packages that include a fiber optic interface the Supplier shall provide a fiber optic 
connection to the control panel or instrument per the following requirements: 

a) The Supplier shall use 50/125 glass fiber patch cables to connect between the fiber optic 
patch plate(s) and the fiber optic converter(s). Any unused fiber optic connections shall be 
fitted with protective caps to guard against extraneous light and dust. 

b) The Supplier shall utilize a Corning MT-RJ patch plate mounted in a protective housing to 
provide cable management, strain relief, and fiber protection. 

c) Fiber optic patch cables shall utilize unpinned MT-RJ connectors on the converter side of 
the patch plate. Buyer-installed field cables wi ll utilize pinned MT-RJ connectors. 

d) For installations that have 24 fibers or less, the Supplier shall install a Corning CCH
CP24-97 patch plate and SPH-0lP Single Panel Housing. 

e) For installations that have more than 24 fibers, or where multiple fiber optic cables will be 
terminated on the field -side of the patch plate, the Supplier shall install the appropriate 
number of Corning WIC-02P or WIC-04P housings with corresponding CCH-CP24-97 
patch plates. 

f) All fiber optic designs and installations shall follow the manufacturer's guidance including 
equipment mounting, bending radius, strain relief, fiber termination, fiber and cable 
protection, and related items. The Supplier's designs shall make provisions for installation 
of Buyer's field cables that also meet these requirements. 

3.4.5 Instrumentation Requirements 

Instrument ranges shall be selected such that the normal operating point is between 35 and 75 percent 
of the range of the instrument. Except where the Buyer has specifically identified manufacturer and 
model , all the instruments shall be selected by the Supplier in accordance with guidelines provided 
herein. The instruments described below shall be selected to meet the required safety classification, 
specified quality, and the design criteria stated herein and in the primary equipment specification. The 
systems designed and fabricated shall meet the specified reliability and availability for each system or 
component. 

The Supplier may suggest alternative instruments based on their past experience with similar 
applications subject to the Buyer's review and concurrence. 

3.4.5.1 Flow Measurement 
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Flowmeters shall provide sufficient turn down ratio to accurately cover the required operating 
ranges of the Supplier's provided system and when installed shall meet the Buyer's required 
operational accuracy as stated in the package system specification. Isolation and drain valves shall 
be installed to allow inline flowmeters to be removed and replaced without having to completely 
drain the pipe. 

Flow measurement devices shall be selected that are optimized for the application and environment 
of the measured fluid . This includes installation constraints, ambient conditions, and process 
conditions of the measurement device. The following describes the Buyer's requirements for 
specific type of flow measuring elements and systems. 

3.4.5.1.1 Head Type Flowmeter 

Head producing flow elements shall be located and installed in straight runs of pipe in accordance 
with the American Society of Mechanical Engineers (ASME) Standard MFC-l0M. 

Differential pressure transmitter in conjunction with concentric sharp edged orifice plates shall be 
considered for flow measurement devices where a turndown of less than 5, a significant permanent 
head loss, and an accuracy of ±2% of full scale for liquid or gas flow is acceptable. The calculated 
dlD (Beta ratio) shall be within the limits of 0.2 and 0. 7. Two sets of flange taps with one set 
plugged and seal welded as a spare shall be supplied. The orifice plate shall be of 304L SS 
minimum and compatible with process fluid and shall comply with ASME MFC-14M-2003 or 
ASME MFC-3M-1 989. Straight piping runs shall be per API Ch 14, Sec 3, Part 2. Honed meter 
runs shall be used for orifice measurements for line sizes less than 2". 

3.4.5 .1.4 Coriolis Mass Flow Meter 

Coriolis flow meters may be applied to most liquid and some high pressure gas services where 
accuracy of less than 0.5% of measurement is required. It shall be considered for service 
applications requiring up to 50 to 1 turndown. The meter shall be sized for the desired accuracy at 
minimum and normal flow rate without exceeding the permissible pressure drop at the maximum 
flow rate. The meter shall be also considered for the service where process temperature and density 
measurement are also required. The meter shall be securely mounted in a vibration-free location in 
accordance with the manufacturer's recommendations. 

3.4.5.1.8 Turbine Meter 

Turbine meters shall be considered for clean low viscosity process streams, where there is no plug 
flow or water hammer; where higher rangeabi lity ( > 10 to 1 ), an accuracy of ±0.5%, and flow 
totalization is required. API MPMS standard and ISA RP-31.1 should be consulted regarding 
proper installation and calibration requirement. 

3.4.5.1.9 Vortex Flow Meter 

Vortex flow meters shal l generally not be considered unless suitable alternate means for measuring 
flow are not practical. Vortex flow meters have a minimum of 10 to I rangeability and low head 
loss. They are generally applicable to liquids oflow viscosity (< 10 cP) and are often unsuitable for 
low pressure gas service. Vortex flow meters are vibration sensitive so they should not be located 
in the vicinity of large rotating machinery or in lines with hydraulic noise. The meters exhibit an 
unusually large low flow cut-off. The impact of this loss of signal from the meter on safety and 
process controllabi lity should be evaluated for application. 

Attachment JQ07 Page 9of34 



3.4.5.2 Temperature Measurement 

24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

Temperature measurement devices shall be selected that are optimized for the application and 
environment of the measurement services. This includes installation constraints, ambient 
conditions, and process conditions of the measurement devices . The following describes the 
Buyer's requirements for specific types of temperature measuring elements and systems. 

3.4.5.2.1 Temperature Elements 

All temperature elements, Thermocouples (T/C's) or Resistance Temperature Devices (RTDs), 
shall be instal led in thermowells to permit removal without process disturbance except where there 
is no risk to personnel from the process fluid during removal of the measuring element, i.e . shell 
skin, motor bearings and motor windings. Where a thermowell is not used, and the temperature 
element is not surface mounted, a permanent label shall be affixed to the primary element, 
indicating that there is no thermowell. 

Sheathed RTDs with transmitters shall be used for remote temperature indication . 

Sheathed, grounded junction type E T/C ' s are preferred temperature sensors when process 
conditions prohibit the use of RTD's, types J & KT/C's are allowed. T/C's shall be according to 
ISA MC96. l or equivalent. Underground junction T/C's shall be used where the process fluids or 
equipment are at a potential above ground that could lead to dangerous conditions for maintenance 
personnel and signal conditioning equipment. 

Use TIC where: 

• No air permit functions are supported by the device. 

• The temperature sensor is installed in a high vibration environment; or 

• A temperature span exceeding l 400°F is required; or a response time of less than four ( 4) 
seconds is required. 

• Unsheathed tip thermocouples shall be used where induced electrical voltages or high 
potentials may be present (e .g. in the measurement of bearing temperature in electrical 
machinery.) 

• Motor bearing temperature measurements may use thermocouples provided local 
transmitters are used. 

RTD elements shall be Platinum with a nominal resistance of 100 Ohm at O °C (32 °F). The 
resistance-vs.-temperature characteristic curve shall conform to DIN 43760, IEC 60751 with a 
temperature coefficient of 0.00385 ohms/ohrn/°C. Three wire element design shall be used. 

Unless otherwise specified, RTDs shall be sheathed with Magnesium Oxide insulation. The sheath 
shall comply with ASTM A276, 316L and ¼" diameter as a minimum. All T/Cs or RTDs shall be 
duplex design, spring loaded, and supplied with a connection head with internal grounding screw 
and external ground terminal. All elements shall be connected in the connection head. 

Temperature measurements using RTDs shall use remote mounted transmitters with the appropriate 
input/output voltage isolation and located in the field or panel to connect an isolated signal to the 
Buyer' s or Supplier' s control system. 

Test thermowells shall have a plug or cap permanently attached with a chain or wire and labeled as 
a test point. 

3.4.5.4 Absolute, Gauge, and Differential Pressure Measurement 
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Pressure instruments shall be ranged for normal operation at 40-60% of scale for pressure gauge 
and transmitters. 

3.4.5.4.1 Pressure and Differential Pressure Transmitters 

Pressure and differential pressure transmitters shall have the following performance as a minimum: 

Standard accuracy: 

Rangedown ratio: 
Overall stability: 

±0.15% of calibrated span for ±50°F temperature changes for 
rangedown of 5: 1 or less 
30 to 1 minimum 
±0.125% of upper range limit for ±50°F temperature changes over 5 
year period 

For draft range differential pressure transmitters the available spans shall be 0.1 to 3.0"WC. The 
accuracy shall be ±0.10% of span with a stability of ±0.2% of span per year. 

Wetted parts shall be a minimum of 316SS for flanges and 316L SS for the process isolating 
diaphragm. Mounting bolts shall be 316 SS. Pressure transmitters shall normally be gauge 
pressure type referenced to atmospheric pressure. 

On low pressure applications where composition is being controlled using the pressure 
measurement, absolute pressure type transmitters referenced to a constant true zero pressure shall 
be used. Filled fluid shall be compatible with process material, pressure, and temperature. When 
required by the physical properties of the process fluid, a factory sealed filled system with a 
diaphragm shall be considered, although these should be avoided at low differential pressures. 
The capillary should be protected by a 316SS armor. Differential pressure transmitters shall be 
rated for a minimum 1000 psig static pressure and shall be able to withstand overrange pressure 
equal to the meter body rating and the pressure conditions or relevant piping specifications. 

3.4.5.4.3 Pressure Gauges 

All pumps, except sump pumps, shall have a discharge pressure gauge and a suction pressure test 
connection. Pressure gauges shall be provided downstream of pressure reducing stations and with 
blind pressure switches. 

Pressure indicating scales shall be graduated in direct engineering units for the range specified. 
Pressure gauges shall be 4 ½" diameter, ½" MNPT bottom connection, plastic case, white 
laminated phenol dials with black graduations. Process gauges shall be solid front with a blowout 
back. Movement may be either rotary geared stainless steel or cam and roller type. Accuracy 
shall be 0.5% of full scale. Bourdon tube, socket, and tip shall be stainless steel or suitable alloy 
for specific services. Back-of-panel receiver gauges used for testing shall have 2 ½ inch dial. 

Pulsation dampeners or snubbers shall be required on all pulsating services such as reciprocating 
pumps and compressors. Other applications where severe service from pulsating pressure is 
anticipated, pulsation dampeners may be specified at engineer's discretion. Dampening shall be 
provided by liquid filled gauge bodies. 

Gauge ranges shall be selected such that the operating pressure falls between 40 to 60% of the 
gauge scale. 

3.4.5.5 Control Valves 

Valves shall be sized per ISA S75.0l. Valves shall be sized to control normal operating design 
flow at 50% to 70% of its maximum opening. Valves shall be sized to be no more than 90% open 
at maximum operating flow and no less than 10% open at minimum operating flow. If calculated 
Cv dictates valve size two line sizes below process line, reduced trim in valve one line size below 
process line shall be used. The valve shall be selected and sized so that the installed rangeability 
is at least 20: 1 . 
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The potential for cavitation shall be evaluated and the valve size, trim, or type selected to prevent 
the occurrence of cavitation. 

The valve trim shall be selected so that the installed operating characteristics of the control valve 
shall be nominally linear over the operating flow range. To achieve this, equal percentage trim 
shall normally be used for control applications except for some applications where linear trim is 
required. Linear trim shall be used for those applications where the pressure drop across the control 
valve is more than 50% of the upstream pressure or constant pressure across the control valve. A 
quick opening valve characteristic shall generally not be used for throttling services. Valve trim 
materials shall be as follows: 

1. For metal to metal seating configuration, 316L SS shall be the normal and minimum 
acceptable material. 

2. Stellite faced seating surfaces or other approved hardened materials shall be provided in 
difficult services, i.e. cavitation or flashing. 

3. Soft seat trim material shall be used when bubble-tight shut off is a requirement or where 
determined by the process fluid's corrosiveness. Elastomer used for seating material 
shall be compatible with process fluid and service application. 

Valves with soft seats shall be used within the limitations of the seating materials for positive 
bubble tight shut-off. On/off valves shall have integral solenoid pilots and limit switches. 
Foundation® Fieldbus compliant topworks are preferred by the Buyer for on/off valves. Seat 
leakage shall be in accordance with ANSI/FCI 70-2 seat leakage definitions and requirements . Fire 
testing and certification of on/off valves shall be in accordance with provisions of API SPEC 6F A 
or API STD 607 . It should be noted that this testing does not qualify control valves to meet 
redundancy separation / single failure criteria requirements of Section 4.5-1 of the Safety 
Requirements Document. 

Spring opposed pneumatic diaphragm actuators shall be the normal mechanism for operating 
throttling valves. Actuator sizing shall permit full valve stroking against the maximum process 
differential pressure and spring tension with the available instrument air supply pressure and output 
from positioner. Piston actuators shall be used where stroke length or thrust required exceeds that 
available from diaphragm actuators, or environmental conditions preclude the use of diaphragm 
actuators . 

Valve positioners shall be furnished for all control valves. Positioners shall have input, output(s), 
and supply pressure gauges. Any split range requirements shall be achieved by using the control 
system. The fai lsafe action of the valves shall be determined by process requirements with regard 
to safe operation and emergency shutdown requirements and shall be marked on P&IDs. 
Foundation® Fieldbus positioners shall be supplied for all non-Safety valves and standard 
positioners shall be supplied for all SAFETY SSC valves. Remote Foundation® Fieldbus 
positioners shall be supplied where valve environment precludes the use of microprocessor based 
devices. 

All valves shall be designed to meet the maximum noise level as defined in OSHA paragraph 
1910.95 . Maximum noise level is defined as 85 dBA when measured 3 feet from the valve under 
normal operating conditions. Noise prediction methods shall be those recommended by the specific 
valve Supplier. 

Limit switches shall be hermetically sealed and suitable for mounting on the valve. Independent 
switches shall be provided as required for valve open and closed positions. 

When control valves are installed in horizontal lines the actuator shall be installed above the line. 
Sufficient clear space shall be provided above the valve to allow removal of the top works with 
stem and plug as an assembly. A hand-wheel shall be furnished on each accessible control valve 
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where required for manual control during upset conditions. Modulating control valves shall be 
provided with isolating block valves, gate or globe type, and vent/drain valve to allow the control 
va lve to be taken out of service and a globe bypass valve for hand control, if required and approved, 
around the control valve during the time the control valve is out of service. Both isolating block 
valves and bypass va lve shall have flow capacity more than control valve capacity. 

3.4.5.6 Solenoid Valves 

All solenoid valves shall operate with zero pressure differential and shall close against the 
maximum design differential pressure. Solenoid valves shal l be suitable for the environmental 
conditions and the electrical area classification specified in the referenced material requisition or 
data sheet. Solenoid coils shall be rated for continuous operation and heavy duty type equipped 
with class H insulation and a minimum of temperature class T3 encapsulated coils. Low wattage 
type shall be supplied for 24VDC applications and shall not exceed 12 watts. Coil enclosures shall 
include provisions for terminal connections rather than pigtails and have ¾ inch or ½ inch NPT 
conduit connections. Vent port is to be fitted with a bug screen. 

3.4.5.7 Limit Switches 

Limit switches shall be electromechanical type with lever arms, pushbuttons, or cams as actuators 
that operate momentary contacts. 

Switch contacts, if supplied, shall be snap action, hermetically sealed design and suitable for the 
environmental conditions where they ' re located. As a minimum, switch contacts shall be of a 
Single-Pole-Double-Throw (SPDT) design. Contact rating shall be at a minimum 5A @ 120 VAC 
or 2.5A @ 24 VDC. 

Limit switches shall be mounted such that actuation does not cause damage or excessive limit 
switch movement. 

3.4.5.16 Rotating Equipment Monitoring Systems 

Detection of imminent machine failure in time to safely shutdown the associated process shall be 
provided as required by the primary equipment specification. Instrumentation required to protect 
rotating machinery from damage is addressed herein. 

3.4.5 .16.1 Machinery Parameters for Monitoring 

Machinery requiring high availabi li ty should be provided with sensors to continuously monitor: 

I . Both radial vibration (X and Y directions) and thrust of shaft 

2. Temperature of all journal and thrust bearings 

3. Lubrication system operation including oi l pressure and temperature 

4. Rod drop and impact mon itoring for reciprocating compressors. 

Consideration shall also be given to providing seal system leak detection. 

The Supplier shall provide and install non-contacting vibration and position sensor probes for 
machine monitoring of both radial vibration and thrust position of the shaft. The installation of all 
bearing thermocouple and shaft position monitoring equipment shall be in accordance with API 
670. Bearing thermocouples shall be type E calibration. 

3.4.5.16.2 Shaft Speed Monitoring and Control 

Speed transmitters shall have sensors of non-contact type. Speed control of rotating equipment 
shall be accomplished by the use of speed transmitters and fast response control loop, Electronic 
governors are preferred where machine speed regulation is important for process control. 
Overs peed protection independent of the governor should be provided. 
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3.4.6.1 SS instruments serving an active safety function and designated as "Z" instruments 
have been deleted from the Supplier's work scope. 

3 .4.6.1.1 Deleted 

3.4.6.1.2 Deleted 

3.4.6.2 Deleted 

3.4.6.3 Deleted 

3.4.6.4 Deleted 

3.5 Deleted 

3.6 Enclosures, Cabinets, Panels, and Racks Requirements 

The Supplier shall provide the instrument enclosures, cabinets, panels, and racks necessary to support 
the instrumentation and control systems required by the primary equipment specification. Instruments 
that require physical or environmental protection shall be installed in enclosures that meet the 
specifications of this section. Instruments that have a construction and NEMA rating that permits 
unprotected installation in the field shall be either individually field mounted or installed on open 
instrument racks that meet the requirements of this section. Operator control panels for interfacing to 
the control systems shall meet the requirements of this section. All enclosures, cabinets, panels, and 
racks shall be designed and fabricated to be in full compliance with NFPA 70-1999. 

3.6.1 Rating and Type 

All enclosures shall be designed for front access only unless otherwise specified. All components and 
equipment in the enclosure shall be accessible and removable from the front. Enclosures shall be 
either outdoor, indoor, hose down, or corrosive environments per the NEMA 250 and ICS 6 standards 
based on the environmental specification requirements. In the absence of a specific NEMA 
requirement in the main mechanical package specification, a NEMA rating of 12 shall be the 
minimum acceptable requirement for indoor and NEMA 4X for outdoor. In areas where radioactive 
contamination is likely, only stainless steel enclosures shall be used. 

3.6.2 Enclosure Internal Environmental Conditions 
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The enclosure design shall ensure that no internal equipment or component is subjected to levels of 
dirt or dust that exceed those specified by the equipment or component manufacturer. The 
temperature inside of the enclosure shall not exceed the maximum and minimum operating 
temperatures of any device located within it. 

Natural convection and conduction cooling is the preferred method of dissipating heat within the 
enclosure. If "Hot Spots" such as those generated by power supplies or other electrical equipment are 
present, or an internal temperature exceeding I 00 °F is anticipated, the enclosure shall be fitted with 
adequately sized ventilation fans where ambient conditions permit. 

Where forced-air cooling is necessary and practicable for proper operation of the apparatus housed in 
the enclosure, the Supplier shall provide special filters , blowers or other suitable fi ltration or cooling 
devices that will meet the requirements ofNEMA 250 and ICS 6. 

The Supplier shall provide enclosures with thermostatically controlled space heaters, where required 
by ambient conditions, to maintain temperature above dew point and above freezing. If equipment is 
located outdoors, space heaters must be provided, unless otherwise stipulated by the Buyer. 

The Supplier shall provide all mounting brackets, wire, and equipment needed to attach the heating or 
cooling devices to the enclosure without degrading the NEMA 250 and ICS 6 enclosure requirements. 

3.6.3 Mechanical Requirement 
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Freestanding enclosures shall be fitted with a base, have rigid bracing, removable lifting eyes and 
include provisions for securing to floor with anchor bolts or bolted or welded to the Buyer's floor 
embed. Wall mounted enclosures shall be sized by the Supplier and shall include all rigid bracing, 
door latch, and mounting fixtures needed to mount the enclosure to the wall. 

Where lockable enclosure doors are specified on the primary equipment specifications, datasheets, or 
drawings, the doors shall have a common key lock. The Buyer wi ll review and concur with the key 
arrangement and selection. All packaged systems and equipment controls shall be pre-wired to 
terminal blocks in permanently mounted enclosure. 

The terminal blocks shall be designed for easy interconnection to the Buyer's control and 
communication circuits (see section 3.4.3 design requirements of this specification for signal 
transmission interface). 

Interconnecting wire shall be run in intermediate metallic conduit. Interconnecting Fieldbus 
communication cables shall be armored type and supported in unistrut channel or on existing structure. 

Access to enclosure internal components or equipment shall not require the use of hand tools other 
than for opening the door. Access to any component within the enclosure for maintenance or 
replacement shall not be prevented by proximity to other components within the enclosure. 
Equipment mounted in the rear of the enclosure shall be on a back-panel and positioned to facilitate 
removal and replacement. Enclosure back-panels shall be fabricated from low-carbon steel and shall 
be finished with semi-gloss or gloss white paint. Enclosures shall be sized to allow clearance between 
the enclosed components, cables, print pockets, and components mounted on the door. 

Suites of enclosures shall be designed to accommodate shipment for a two bay interface. Where a 
suite of enclosures is made of discrete cabinet sections that will be separated for shipment and 
movement on site and then reconnected in the same configuration, provisions shall be made (such as 
the inclusion of dowel pins) for the alignment to be reproduced on site. If two or more enclosures are 
connected and share wiring, the side-panels they share shall be removed. 

Where enclosures are to be installed by the Supplier, they shall be placed in a position that allows the 
doors to be opened fully for easy access to wiring and components for maintenance, testing and 
troubleshooting. 

Where enclosed or protected installation is not required, then racks shall be used for mounting 
instruments to provide ease of maintenance and calibration. The rack frame for mounting non-Safety 
instruments shall be constructed of stainless steel unistrut channel and stainless steel unistrut systems 
components and designed to support the weight of installed instruments. The rack frame for mounting 
SAFETY SSC instruments shall be designed, constructed, and qualified to the requirements stated in 
the primary equipment specification. Free standing racks shall be fitted with a base, rigid bracing, and 
lifti ng eyes. Racks shall also include provisions for securing to walls or floor with anchor bolts or 
bolted to the Buyer's embed. All rack mounted instrumentation shall have NEMA 4X rating or better. 

3.6.4 Enclosure Segregation Requirements 

Deleted 

3.6.5 Enclosure Grounding Requirements 
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The enclosure grounding system shall be installed in conformance to IEEE Guide I 050-1996, section 
5.3 .1 "Single point grounding system". All instrumentation enclosures shall have an equipment safety 
ground bus and an isolated signal ground bus, except instrument junction box. Instrument junction 
box shall only have an equipment safety ground. The grounding bus shall be constructed with solid 
copper, and all connections shall be drilled and tapped. The ground bus shall be drilled and tapped for 
an additional 20 percent spare terminations. 

The equipment safety ground bus shall be solidly bolted to the enclosure structure. Where enclosures 
are to be connected together after final installation, each end of the safety ground bus will include 
provisions for connection to the adjacent enclosure safety ground bus. A bolted compression type 2/0 
terminal lug shall be installed at each end of the bus to facilitate connection of the Buyer 's 2/0 A WG 
stranded copper ground cable. 

All removable metal components shall be connected to the equipment ground bus. Enclosure and 
back-panel shall be bonded to the equipment ground. Grounding for electrical devices and 
instruments, including signal and power supply shall be in accordance with manufacturer's 
recommendations and applicable NEC requirements. Instrument cable shield and signal common 
conductors shall be connected to the isolated signal ground bus, unless otherwise required by the 
manufacturer. 

The isolated signal ground bus shall be electrically isolated from the enclosure structure and the safety 
ground bus. A bolted compression type 2/0 terminal lug shall be installed at each end of the isolated 
ground bus to facilitate connection either to another isolated signal ground bus in a connected adjacent 
enclosure or to the Buyer's 2/0 A WG stranded copper ground cable. 

Instrument cable shields and signal common conductors shall be connected to the isolated signal 
ground bus. Each signal ground conductor shall be fastened to the isolated signal ground bus. For 
junction boxes with signal wiring going back to the Buyer's control system, the cable shield shall be 
terminated on an isolated terminal block and carried back to a ground supplied by the Buyer. Ground 
conductors connected to the isolated signal ground bus shall have an insulation color code of green 
with yellow tracer. 

3.6.6 Electrical and Wiring Requirements 

The Supplier shall mount, connect and wire each instrument or control device such that adjustment, 
maintenance, removal and replacement may be accomplished in a safe manner without interruption of 
service to adjacent but unrelated equipment and without placing undue stress on installed wiring or 
devices. Accommodations for strain relief shall be made when routing wire to hinged enclosure doors 
and shall be wrapped with spiral wire wrap. 

Terminal points shall be used for only one wire unless specifically identified for more than one wire 
by an NRTL. Wire splicing shall not be used unless approved by the Buyer. Bridge or comb jumpers 
shall be used for adjacent terminal connections. Jumpers shall not be installed on the field side of the 
terminal strip. 

Terminal blocks shall incorporate the following features: 

Space saving design 
Screw clamp wire connection 
Single level configuration 
Integral test facilities 
DIN-rail (35mm) mounted 

Isolating type terminal blocks shall be Weidmuller "W" series, Allen Bradley 1492-JKD3TP, Phoenix 
Contact, or Buyer approved equal. Non-isolating feed-thru terminal blocks shall be Weidmuller "W" 
series, Allen Bradley 1492-W4, Phoenix Contact, or Buyer approved equal. Terminal blocks for the 
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incoming power supply shall be capable of connecting #4 A WG to #12 A WG conductors, such as 
Allen Bradley 1492-Wl6S, or Weidmuller WD 35 . The terminal blocks for incoming 120 VAC 
power and 120 V AC power distribution shall provide separation between Control/Instrumentation 
power and enclosure utility power, with separate termination points for each. Enclosure utilities 
include convenience accessories, cooling fans, and heaters. 

All terminal blocks shall be identified by a unique terminal block number and approved by the Buyer. 

For all enclosures, each incoming power supply shall be provided with circuit protection and shall 
have a manually actuated electrical power disconnect device mounted on/in the enclosure in an easily 
accessible location. The electrical power disconnect device may be a single device or multiple devices 
for individual circuits. 

Each device that uses 120 V AC for power shall have individual connections protected via rail 
mounted circuit breakers. The circuit breakers used for individual control or power circuit protection 
within the enclosure shall be thermal magnetic breakers such as Weidmuller CB, Allen Bradley type 
l 492, Phoenix Contact, or Buyer approved equal. The circuit breakers used for individual control or 
power circuit protection external to the enclosure shall comply with UL489. They shall be Dual-In
Line, DrN-rail mountable TS35, TS32, or equivalent. Power shall not be "daisy chained" from 
instrument to instrument; however, the bridge or comb jumpers may be used on the supply side of the 
circuit breakers. A fuse and circuit breaker directory shall be contained in a holder permanently 
affixed on the inside of each door or back-panel and protected by a clear window. 

All internal enclosure wiring shall be neatly dressed in slotted non-metallic wireways. The wireway 
shall be securely fastened to the enclosure back-panel by use of Stainless Steel screws. Circuits of 
different voltages (service level) shall be terminated on physically separate terminal strips and clearly 
labeled to show the circuit voltage. Terminal blocks shall be segregated according to signal type. In 
the event SIS system components are included in an enclosure, the wiring shall be clearly identified 
and segregated from non SIS circuits. 
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See table I fo r the instrumentation cable schedule: 

Cable Code 

Inst. cables-
In SR 

analo<1 circuits 

1TSPR#16 X 

2TSPR#16 X 

Inst. cables-
thermocouple In SR 

circuits 

1JX#16 X 

1KX#20 X 

Data 
communication In SR 

cables 

1TSPR#18FF X 

Instrument cables-
X 

digital circuits 

use 1TSPR#16 
above 

X 

2TPR#16 X 

TABLE 1 
Instrumentation Cable Schedule 

Cable Desc. Specific Cable Spec Comments Circuit ID 

Analog signals 

Single twisted pr, 
Single twisted pair with 

Individual instrument 

#16AWG, 300V, 
overall foil shield 

signals , instrument 24 Black , White 
ITC , PLTC vdc power 

Two twisted 
Individually twisted Black, White 

shielded pr 
shielded pairs with conductors -individual 

#16AWG, 300V, 
overall foil shield circuits numbered 

ITC,PLTC 

Thermocouple signals 

Single twisted pr, 
Single twisted pair with Type J thermocouple -

#16AWG, 300V, White (+) , Red (-) 
ITC, PLTC 

overall fo il shield iron (+) , constantan (-) 

Single twisted pr, 
Single twisted pa ir with Type K thermocouple -

#20AWG, 300V, 
overall fo il shield chromel (+), alum el (-) 

Yellow (+), Red (-) 
ITC, PLTC 

Foundation Fieldbus 

Foundation Fieldbus 
Single twisted Type ER crush resistant Pepperl-Fuchs 

Blue (-) pin 1; Orange 
shielded pa ir, cable , orange jacket, FieldConnex mini 
Foundation preset lengths with cordsets , Belden 

(+) pin 2; Sh ield pin 3; 

Fieldbus Pepperl-Fuchs 3076F 
not used pin 4 

connectors 

Discrete 1/0 

Single Twisted pr 
Single twisted pair with 

Individual instrument 
#16AWG, 300V, signals , instrument 24 

overall foil shield 
ITC , PLTC vdc power 

Two twisted pr Individually twisted Black, White 
#16AWG, 300V, pairs with overall foil 

Valve limit switches , 
conductors -individual 

ITC, PLTC shield 
process switches 

circuits numbered 

Cable General Spec 
(superceded by specific 

cable specification) 

Cables UL listed as ITC and 
PL TC, 300 Vinsulation, 

UL 1581 listed for 70 ,000 
BTU vertical tray flame test; 

100% foil 
polyester/aluminum 

individual and overall 
shields with 22AWG drain 

wire. Each circuit shall have 
a minimum of6-8 twists/ft. 

Cables UL listed as ITC and 
PL TC , 300 Vinsulation , 

UL 1581 listed for 70 ,000 
BTU vertical tray flame test; 

100% foil 
polyester/aluminum 

individual and overall 
shields with 18AWG or 

22AWG drain wire . 

Cable UL 1581 listed for 
70 ,00 BTU vertical tray flame 

test, 100% foil 
polyester/alum inum overall 
sh ield with 20 AWG drain 

wire 

Cables UL listed as ITC and 
PLTC, 300 Vinsulation , 

UL 1581 listed for 70 ,000 
BTU vertical tray flame test; 

100% foil 
polyester/aluminum 

individual and overall 
shields with 22AWG dra in 

wire. Each circuit shall have 
a minimum of6-8 twists/ft. 
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AC power shall be routed through separate wireways or separated with a divider from 24 VDC 
discrete and analog instrument signals within enclosures. Power and signal cabling shall not be run in 
parallel, except in separate wireways, and should cross at a 90-degree angle only. 

The interior of each Freestanding, floor-mounted enclosure shall be equipped a 120 VAC light and 
switch. The enclosure shall be equipped with a 120 VAC duplex receptacle. Route wiring within the 
enclosure for convenience power receptacles, cooling fans (where approved), and space heater (if 
required) in accordance with standard industrial practice. The Supplier shall derive power for these 
components from the Buyer provided 480 V AC power supply. If a 480 V AC power supply is not 
available, the Buyer will provide the 120 V AC supply. Control and instrumentation power sources 
shall be separate from utility power sources. 

All instrument signal cables shall be of the type and specification as listed in Table 1- Instrumentation 
Cable Schedule. Power cable, wire size and type shall be in accordance with NFPA 70 - 1999. 

All wires and cables external to an enclosure shall be of the instrument tray cable (ITC) type, flame
retardant (passes IEEE 1202 vertical flame test) , and have a 90 °C continuous rating in wet or dry 
locations. All cable insulation and jacket material shall be resistant to heat, moisture, impact, ozone, 
and meet or exceed the following requirements: 

300 V rated for low voltage instrument cables (up to 120 VAC and 125 VDC) 

600 V rated for power/motor control cables (up to 480 VAC and 250 VDC) 

The wire insulation color for power wiring shall be of the following: 

Black Ungrounded conductors more than 50 V AC 

White Grounded conductors more than 50 V AC 

Green Equipment grounding wire 

Green/Yell ow tracer Isolated instrument grounding wire 

Light Blue Ungrounded supply voltage less than 50 V (DC or AC) 

Violet Switched ungrounded voltage less than 50 V (DC or AC) 

White/Blue tracer Grounded or return supply voltage less than 50 V (DC or AC) 

3.6. 7 Accessibility and Maintenance 

The enclosures shall be designed so that tools and test equipment may be used to accomplish all 
necessary adjustments, maintenance, cleaning, testing, and calibration. If specialized tools are needed 
for adjustments, maintenance, cleaning, testing, and calibration the Supplier shall provide two sets per 
order to Buyer upon delivery. Test points and calibration areas shall be accessible, clearly identified, 
and labeled. Adequate space shall be provided for removal and replacement of individual instruments 
or components located inside the enclosure. Equipment mounted in the rear of the enclosure shall be 
positioned to facilitate removal and replacement from the front of the enclosure. 

3.6.8 Enclosure Nameplates, Labels, and Wire Markers 

Where one end of the wire is provided by the original equipment manufacturer, connected to the 
component, in a pigtail configuration, and identifiable by other means such as color coding, only the 
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end of the pigtail that is provided un-terminated by the original equipment manufacturer is required to 
be identified by the mean described in this section. 

The Buyer will provide the enclosure name, service description as detailed in section 8.1, and wire 
marker syntax and name/number. 

External enclosure nameplate shall be constructed from 2-ply laminated plastic with white surface and 
black core. Letters shall be engraved through the white surface to the black core. Enclosure 
nameplate shall be engraved with the equipment tag number and a very brief service description. The 
nameplate shall be a minimum of 1/8 inch thick with beveled edges. The nameplates shall be attached 
to the enclosure either with an industrial adhesive appropriate for the tag and enclosure materials or by 
using stainless steel drive screws without vio lating the NEMA rating of the enclosure. The minimum 
character height for enclosure name/number shall be no less than 5/8 inch . The minimum character 
height for service description shall be no less than 1/4 inch. 

Internal enclosure nameplates shall be provided for instruments, instrument accessories, switches, 
relays, terminal strips, lamps and equipment with a field wiring connection . Nameplates shall be 
visible from the front of the cabinet with the doors open. The nameplates shall be constructed from 3-
ply laminated plastic with white surface and black core. Internal enclosure nameplates shall be 
attached using epoxy if it is compatible with the mating materials, causes no detrimental effects, and 
will not cause any structural damage. For a viewing distance of 3 feet, the minimum character height 
shall be no less than 1/8 inch. 

Safety Labels shall not be attached to removable items that could be replaced in a different orientation. 

Each wire shall be clearly identified with a wire marker at each end by means of heat shrinkable 
plastic sleeves or other Buyer approved permanent type wire marker in black text on white 
background. Open markers or "C" type sleeves that can be applied after a conductor is terminated will 
not be accepted. Minimum character size for wire marker shall be no less than 3/32 inch. The wire 
markers shall be attached within a maximum of 2 inches from the termination of the wire. Orientation 
of the wire marker shall be such that its identification is visible when viewed from the front of the 
enclosure looking in. 

3.6.9 Human Factors 

Controls, indicators, and the similar type devices shall be mounted between 36 and 70 inches above 
the floor. 

3.7 Equipment Electrical Requirements 

Refer to Attachment EK.PO for any additional electrical requirements. 

3.7.2 Discrete Interfaces 

The Supplier shall provide isolated, dry contacts where hardwired signals from controls or monitoring 
equipment on Supplier's packaged equipment is required by the Buyer's control system. The 
interfaces are distinct from control systems communications interfaces described in paragraph 3.4. 

3.7.3 Analog or Continuous Signal Interfaces 

The Supplier shall provide current loop isolators where a continuous signal in the Supplier's system is 
required to be monitored by the Buyer's control system. 

3.7.4 Surge Protection 

The Supplier shall provide surge protectors for solid-state equipment, if not inherent in the equipment 
design, to prevent damage from the effect of lightning strikes or other electrical transients. 

3.7.5 Arc Suppression 
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The Supplier shall provide and install a suitable arc suppression device or kickback diode across 
switched loads unless the switching component includes inherent arc suppression. Kickback diodes 
shall be supplied and installed on all inductive DC loads. 

3.7.6 Emergency Stop and Reset 

All machinery Equipment Control Panels shall be provided with an emergency stop (E-stop) 
independent of software or electronic logic. Where physical injury is credible, E-stops will be 
provided local to the machine. In addition, where mechanical handling equipment is controlled 
remotely, E-stops shall be provided at such control points. In order to prevent a subsequent restart, 
while the dangerous condition exists, the emergency stop circuit shall remain in the shutdown state 
until the circuitry is reset. 

For machinery equipment which has no communication with the Buyer's control system, the E-Stop 
circuits shall provide a local indication of the status of the E-Stop when activated. Local indication of 
E-Stop status may be provided by either a local indicating light and/or a physically depressed E-Stop 
button/switch. 

Machinery equipment in communication with the Buyer's control system shall provide status of all E
S top circuits which shall be individually monitored in the Buyer's control system. This will be 
achieved by additional contacts on the switch wired directly to the Buyer's control system. Contacts 
wired from motor control relays will not be accepted. 

3.7.7 Conduit and cable 

Exposed conduit for process power and instrumentation shall be rigid, galvanized steel (RGS) and 
supported with corrosive resistant hardware. As a minimum, single pair instrumentation cable shall be 
18 A WG, multiple pair instrumentation cable shall be 20 A WG, and control and instrument power 
circuits (120 VAC/ 125 VDC) shall be 14 AWG. 

3. 7. 7.3 Separation 

AC power shall be routed through separate raceways or separated with a divider from 24 V DC 
discrete and analog instrument signals within enclosures. Power and signal cabling shall not be run in 
parallel, except in separate raceways or wireways, and should only cross at a 90-degree angle. This 
includes wiring to door mounted instruments contained in spiral wrap . A minimum of 1/4" separation 
shall be maintained between power & instrumentation / signal wiring. 

Internal enclosure wiring shall be neatly dressed in slotted non-metallic wireways. The wireway shall 
be securely fastened to the enclosure back-panel. Non-metallic wireways shall be provided on the 
opposite sides of the field terminations to be used by the Buyer. Adequate space shall be provided 
around terminal blocks to allow the Buyer to install, route and terminate cables. The field side 
wireway shall be designed for multi-core field cables with a minimum conductor size of# 14 A WG. 

Circuits of different voltages (service level) shall be terminated on physically separate terminal strips 
and clearly labeled to show the circuit voltage. Terminal blocks shall be segregated according to 
signal type. If safety instrument system components are installed in an enclosure, the wiring shall be 
clearly identified and segregated from non-safety instrumentation systems. 

Power supplies will be provided from separate sources for safety and non-safety instrument use. The 
Supplier shall design and provide a physically and electrically separate power supply distribution and 
circuitry, as required, for safety instrumentation systems and non-safety instrumentation systems in 
accordance with IEEE 384. 

Instrumentation cables shall be terminated in separate junction boxes from the power and control 
cables. 

3.7.8 Wire and Cable Markers 
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Where one end of the wire is provided by the original equipment manufacturer, connected to the 
component, in a pigtail configuration, and identifiable by other means such as color coding, only the 
end of the pigtail that is provided un-terminated by the original equipment manufacturer is required to 
be identified by the mean described in this section. 

Al l Supplier provided wiring shall be identified at each end with a numbering system that is 
cross-referenced on all appropriate drawings. The wire-numbering scheme shall be proposed by the 
Supplier with the Buyer's concurrence. Ferrules or wire markers shall be indelibly and clearly marked 
in black on white plastic, heat shrinkable sleeves. Open markers or "C" type sleeves that can be 
applied after a conductor is terminated will not be accepted. Junction box (JB) terminals shall have 
adequate space between them and the JB internal walls so connected cables and individual wire 
numbers can be easily read without disturbing the wiring within the JBs. 

All cables provided by the Supplier shall be clearly identified with a heat shrink type label. 

3.8 Process Connections, Tubing and Instrument Mounting 

3.8.1 Instrument Process Connections 

The preferred orientation of process connections in horizontal piping is shown in Appendix A. The 
purpose, for all pipe runs for instrumentation use, is to avoid gas pockets in liquid and vapor sensing 
lines and to avoid liquid pockets in gas sensing lines. Sensing lines for gas measurements shall slope 
downward toward the process at least 1/4" per foot. Sensing lines for liquid shall slope downward 
toward the instrument at least 1/4" per foot. Measurement of pressure or flow in steam lines or 
condensable vapor lines shall be provided with condensate pots to ensure known liquid fill level in 
sensing lines. 

Piping specifications are generally as required in the process piping section of the primary equipment 
specification. Pressure measurement connections shall be ¾ inch except where the process piping is ½ 
inch or less. If the process piping is ½ inch or less, the instrument connection shall be ½ inch. 
Instruments mounted in-line or tanks shall be installed per manufacturer's requirements. Welded 
process connections shall be socket or butt welded per the requirements of the piping specification in 
the primary equipment specification. 
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Generally provide connections on piping and vessels for instruments in accordance with the following: 

Type of Measurement Screwed Socket Welded Flanged 
Analyzer ¾" - 1 ½" 
Flow 

Orifice Tap ½" ¾" 2" 
Flow Tube Tap ¾'' ¾" 2" 

Level 
Differential Type 

Standard ½" ¾" 2" 
Flange Mounted - - 3" 

Ball Floated 
External Cage 1 ½" 1 ½" 1 ½" 
Vessel Mounted - - 4" 

Capacitance l" I" 3" 
Radar - - 6" 
Ultrasonic 1" l " 3" 
Purged Tube ½" ½" 6" 
Bridle (Standpipe) 3" 3" 3" 
Pressure 
Piping ¾" ¾" -
Vessels ¾" - 1 ½" 
With Seals - - 3" 

Temperature 
In Piping 1 " 1" 1 ½" 
In Vessels/Tanks - - 1 ½" 

3.8.2 Instrument Isolation Valves at the Instrument 

To allow isolation of pressure sensing instruments, each pressure-sensing instrument shall have a 
shutoff valve, or a 2-valve manifold for transmitters, that is close to the instrument and is readily 
accessible. The Supplier shall , however, provide bleed valves on direct connected pressure gauges and 
pressure switches. Individual isolation or bleed valves shall be Swagelok instrument ball valve series 
40 or Buyer approved equal with either screwed or compression end fittings as appropriate. All 
remote mounted pressure instruments shall have an integral manifold (block and bleed). All 
differential pressure instruments shall have integral five valve manifolds. All instrument valve 
manifolds shall be of 316 SS construction with Viton O-ring seals unless otherwise specified in the 
primary equipment specification. Other materials shall be required depending on ambient radiation 
conditions. The Supplier shall propose alternate materials for instruments as appropriate for the 
Buyer ' s review and concurrence. 

3.8.3 Thermowells 

Thermowells shall be provided for each temperature sensor. Wake frequency calculation shall be 
performed using ASME PTC 19.3 to ensure that the velocity-induced frequency is not more than 80 
percent of the critical frequency during all modes of operation. Protective tubes in lieu ofthermowells 
are acceptable for HY AC air duct applications. 

All thermowells shall have sufficient extension to preclude interference with process pipe or vessel 
lagging (insulation). 
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The following are standard thermowell length, insertion (U) length and Lagging (T) length proposed 
for the project: 

A. Threaded Thermowells 

Line Size "U" Length Stem Length Remarks 
::;; 2" 2 1/2" 4" Line swage or elbolet installation 
3" & 4" 4 1/2" 6" Elbolet or latrolet installation 
4" 2 I /2" 4" 
6 & 8" 4 l /2" 6" 
10 & 12" 7 1/2" 9" 
~14" 10 1/2" 12" 

Insulation Thickness "T" Length Remarks 
2" & less None 
3" 3 1/2" 
4" 4 l /2" 
5" 5 1/2" 
6" 6 1/2" 

B. Flanged Thermowells 

Line Size "U" Length Stem Length Insulation Thickness 
3" See note below 
4" See note below 
6" 9" See note below 

See note below 
12" See note below 

Note: Approximately 6" clearance between the top of line and the top of well flange face 
avai lable for insulation. 

Thermowells shall not be installed in the minimum straight run of pipe, upstream or downstream of a 
flow element. 

3.8.4 Sensing Tubing 

Sensing lines shall be kept as short as possible and shall have a continuous slope to promote them 
being kept free of liquid, as appropriate. Slope shall be 1/4 inch per foot minimum. Slope instrument 
impulse lines toward the process to prevent the accumulation of condensable liquid in gas lines. 

Tubing runs shall be properly supported in tube clamps or channel and protected from mechanical 
loads. Expansion bends shall be provided if necessary to allow for movement of supporting structures 
or change of length due to temperature caused expansion or contraction. Tubing runs shall not prevent 
access to equipment or instruments for operation or maintenance. Tubing bends will be provided to 
allow easy removal of instruments. 

Use air or liquid purges, chemical seals, or other suitable means to ensure low maintenance, 
trouble-free operation for instruments in particulate and/or chemical service. Purges shall be provided 
such that purge velocity is greater than process velocity. Process leads filled with a special liquid shall 
not be used. 
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Tubing runs that can contain high temperature fluids shall be covered with insulation or screens where 
necessary for personnel protection. Prefabricated heat-tracing bundle is preferred for condensing 
gasses. 

3.8.5 Pneumatic Supply and Signal Lines 

Pneumatic piping and tubing shall be grouped and supported in parallel runs. Unless otherwise 
specified all pneumatic tubing shall be seamless 316 SS as a minimum. To facilitate installation by 
the Buyer at site, all incoming/outgoing air connections shall terminate at clearly identified bulkhead 
fittings. Instrument tubing shall be identified at the bulkhead terminal connection with a suitable tag 
indicating the instrument tag number or an identifier used on the Supplier's piping/tubing diagrams. 

Where the Supplier requires instrument air, the Buyer' s instrument air supply headers wi ll be 
connected to the Supplier's package at one location. The Supplier shall provide fi ltration and pressure 
reduction as necessary for air utilization. Where pressure reduction is necessary, The Supplier shall 
provide two pressure regulators and two filters piped in parallel with the necessary valving to allow 
removal and maintenance of either regulator or either filter without impacting operation of the 
supplied equipment. 

Provide isolation valves and calibration connections on impulse and pneumatic signal lines to permit 
in-place calibration. When two or more instruments or accessories are connected through fittings to 
the same bulkhead connection, needle type shutoff valves shall be located at each instrument or 
accessory. 

Where pressure switches are provided as secondary devices for alarm initiation, a plugged tee shall be 
installed between the isolating valve and the switch to faci litate testing. 

3.8.8 Instrument Location and Mounting 

Instrument mounting locations shall be selected with consideration of both function operation and 
accessibi lity requirements for maintenance. Instrumentation should not be mounted on vibrating 
equipment or light duty support. [nstruments shall not be mounted on handrails or safety railings. 
Instrument mounting bolting and hardware shall be 316 SS. Mounting brackets and stands for SS 
instrumentation shall be qualified to the seismic requirements specified by the primary equipment 
specification. 

3.8.8.1 Operability Requirements 

The location of pressure sensing instruments shall be selected to minimize the need for 
purged leads and special seals to achieve satisfactory operation. 

3 .8.8.2 Accessibi li ty Requirements 

Each instrument shall be installed so as to allow adequate safe access for both operation and 
maintenance. 

4 Materials 
4.1 General 

Selection of material shall be based on fluid properties, environmental conditions, or as specified on the 
primary equipment specification and/or material requisition, to which this specification is attached. 

4.1.1 Instrument Impulse Tubing and Tube Fitting 

Instrument impulse lines shall generally be 3/8 inch OD x 0.035 inch wall , seamless, annealed, ASTM 
A269, Grade TP316 SS with a carbon content of less than 0.03% and an RB80 hardness. Instrument 
tubing shall be marked in accordance with the ASTM material specification, which shall indicate as a 
minimum, the type and grade of material. 
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All compression fittings shall be machined or forged from 316 SS with carbon content less than 0.03% 
or 316L SS. Other tube fitting materials may be used (with Buyer's approval) as required for the 
service app lications and the environmental conditions. All tube compression fittings shall be of the 
two ferrule, flareless design, gageable, and maintain a leak tight connection after 20 remakes 
(minimum) per fitting manufacturer's remake instructions on any recommended tubing. All 
components of the fitting shall carry the manufacturer's name and trademark. The Supplier shall only 
supply tube fittings from one product line of a single manufacturer. Materials for flareless 
compression type stainless steel tube fittings shall be ASTM A 182 for forgings and ASTM A276 for 
parts machined from bar stock. 

Tubing within radiation areas such as process cells or canyons shall be fusion welded and fabricated 
from 3 l 6L SS. Any tubing fittings within these process cells or canyons shall be butt welded tube 
fittings fabricated from 3 l 6L SS. 

Manufacturers of tube and fitti ngs shall also have tubing and fittings avai lable in 316 stainless steel, 
Alloy 400, Alloy 20, Alloy C-276, Alloy 600, titanium, and carbon steel. 

4.1.2 Instrument Manifold Valves 

Integral 2-valve manifolds shall be supplied with pressure transmitters. lntegral 5-valve manifolds 
shall be supplied with differential pressure transmitters. The manifolds shall be fabricated of 316 SS. 
These manifolds shall be manufactured by Anderson Greenwood or Buyer approved equal. 

4.1.3 Enclosures, Panels, Cabinets, and Racks 

In areas where radioactive contamination is likely, only stainless steel enclosures, panels, and cabinets 
shall be used. 

The Rack structural components and all mounting material shall be constructed entirely with stainless 
steel. This includes bolts, nuts, washers, screws, retainer springs, and clips. 

4.2 Prohibited Materials 

Mercury contammg instruments or devices such as mercury wetted switch contacts; mercury 
thermometers or capi llary systems using mercury shall not be used. 

4.3 Special Requirements 

Where a conduit enters a junction box, a bushing shall be provided to protect the wire insulation from 
damage due to sharp metal edges. 

4.4 Painting Requirements 

ln general, instrument manufacturer's standard painting color and finish shall apply. However, Supplier 
shall also fo llow the project Shop app lied special protective coating as required by the parent 
specification. 

4.5 Storage of Special Materials 

The Supplier shall cover or plug all openings on equipment, tubes, pipes, and instruments prior to 
shipment and/or for storage. 
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Platforms, ladders, or other means of access shall be provided for instrumentation or components that 
require maintenance or adjustment which are not accessible from a floor or a major structure. 

8 Identification 
8.1 Nameplate 

Each instrument shall have nameplate information that includes following : 

Applicable to ALL Instrumentation 
• Manufacturer' s Name 
• Manufacturer' s model and serial number 
• Buyer' s Purchase Order No. 
• Buyer's Item No. 
• Buyer' s Tag Number 

Applicable to PROCESS Instrumentation 
• Nominal Pipe size, inches 
• Body material 
• Size 
• Minimum and Maximum flowrate 
• Meter Factor 
• Pressure and Temperature rating 
• Flow direction arrow and/or words IN and OUT on the piping connections 

Applicable to ELECTRONIC Components 
• Power rating 
• Electrical Area Classification 
• Approvals and Listings per NEC 

Where the combination of manufacturer's standard nameplate and instrument body stampings are 
unable to accommodate all of the required and applicable information, a separate stainless steel 
nameplate shall be provided to include the Buyer' s tag number, PO number, and all of the 
applicable missing information. This separate stainless steel nameplate shall have the information 
impressed, stamped, or etched directly on the stainless steel surface. The nameplate, where 
physically possible, shall be secured to the body of the instrument by corrosion resistant screws 
tapped into a low stress area of the assembly, so the structural integrity and functional capability of 
the assembly are not impaired. If it is not physically possible to secure the nameplate to the body of 
the instrument, then the nameplate shall be attached using a stainless steel wire. 

8.2 Panel Mounted Instrument Nameplate 

In addition to the nameplate requirements for instruments, each panel mounted instrument shall be 
identified by tag number (Buyer provided tag number) engraved as specified in section 3.6.8. 
Letter shall be a minimum of 1/8 inch in height. Nameplates shall be attached as specified in 
section 3.6.8. 

Attachment JQ07 Page 28of34 



24590-LAW-3PS-MBTV-T0001, Rev 6 
LAW Thermal Catalytic Oxidizer/Reducer 

10 Training 

Then Supplier shal l include trammg courses and durations as required to train the Buyer's 
engineering, maintenance and operation personnel in system overview, system architecture, 
hardware maintenance, software engineering, software maintenance, operation, troubleshooting, 
etc. for the supplied instrumentation system. 

11 Documentation and Submittals 

Refer to Part 2, Drawings and Data Requirements of the Material Requisition to which this 
specification is attached and the following for specific requirement of each instrument. 

11.1 Instrument Tagging 

Instrument tag numbers will be assigned and provided by the Buyer to the Supplier. The Supplier 
shall incorporate these tag numbers into the design documents and shall comply with instrument 
identification requirements. 

11.2 Drawings and Data 

11.2.1 Instrument Data Sheets 

Process instrument data sheet forms will be supplied for some equipment by the Buyer and shall be 
completed by the Supplier for field mounted process instrumentation. 

11.2.2 Instrument List 

The Supplier shall provide an equipment instrument list, which lists each instrument and is 
arranged in numerical order. The fields required are as follows: 

• Instrument tag number 
• Supplier's referenced tag number if applicable 
• Service description 
• Instrument type 
• Signal type 
• P&ID number 
• Data sheet number 
• Location drawing number 
• Instrument installation details 
• Manufacturer name 
• Model number 
• Calibration range of instrument 
• Set point 
• Wiring diagram number 
• Schematic drawing number 
• Device address of serial communication link data 
• 1/0 address of serial communication link data 
• Shipped loose 

In addition, where applicable, a separate list of instruments designated as Safety Significant shall be 
maintained and provided. See Section 3. 1.14 for detailed information. 

The list shall include: 
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The performance specifications for normal operation and under conditions ex isting during and 
fo llowing accidents. 

The load, pressure, voltage, frequency, and other characteristics, as appropriate, fo r which the 
performance specified can be ensured. 

11.2.3 Panel, Cabinet, Enclosure Outline and Dimensional Drawings 

Outline and dimensional drawings shall show the size and location of electrical, pneumatic and 
service connections and information necessary to locate and mount the equipment, if it is to be 
mounted by the Buyer. 

A dimensional layout drawing shall show the location of electrical and control equipment. 
This drawing will include the dimensioned outline of the required electrical working space 
boundary around electrical and control enclosures. Electrical and control equipment 
enclosures shall be installed so that they comply with NFPA 70-1999, section 110-26 and 
sections 110-32 through 110-34. Include the working space boundary required for all 
outward facing (facing out from the skid) electrical and control enclosures. 

The outline and dimensional drawings shall also include the enclosure weights and approx imate 
location of the enclosure center of gravity with all instruments and components installed. This 
drawing or a separate drawing shall include dimensional and material info rmation fo r the enclosure 
base, including bolt location and size fo r permanent attachment of the enclosure(s) to the building 
structure. 

Outline and dimensional drawings shall be provided fo r all instruments shipped loose fo r Buyer's 
installation. The drawing shall include the instrument tag number. 

11.2.4 Installation Details 

Deleted 

11.2.5 Wiring Diagrams 

Point to point wiring diagrams provided by the Suppl ier shall include, but not be limited to the 
fo llowing features: 

• Identi fy all devices with the Buyer's tag numbers, where applicable 
• Identify grounding method fo r incoming cable shields 
• Be relative to the equipment or panel terminals 
• Show devices and their terminals in relative location 
• Include contact developments fo r control switches, pushbuttons and relays. 

11.2.6 Electrical Schematics 

Schematics shall be provided for all motor contro ls. Motor Control Center interfaces with 
Supplier's provided motors shall be clearly shown wi th all wiring interfaces shown in schematic 
form . 

11.2. 7 Instrument Loop Diagrams 

Loop diagrams depicting the wiring between components of electronic analog loops and discrete 
( on/off) loops shall be provided. These drawings shall contai n, as a minimum all the information 
required by ISA S5.4 Figure 3 with notes and drawing references. The interface between 
Supplier's and Buyer' s equipment, wiring and instruments shall be shown in detail, including 
tenninal and wire identification. Electronic loop diagrams shall show Supplier's grounding and 
shielding provisions. 
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In the case of bussed network instruments, network segment drawings shall be provided in lieu of 
loop diagrams. 

11.2.8 Pneumatic Piping or Interconnection Diagram 

Diagrams depicting the signal tubing and air source interconnections between pneumatic devices 
shall be provided. The interface between the Supplier's and the Buyer's devices and air source 
shall be shown in detai I. 

11.2.9 Control Diagrams 

Control diagrams consisting of schematics showing the equipment functional controls shall be 
provided for the Buyer's review. These drawings shall show in detail all the control circuits and 
their relationship with other components within the Supplier's package and the interface between 
the Buyer and Supplier provided controls. If the Buyer is to implement the Supplier' s control on a 
Buyer provided control system, the controls necessary to operate the Supplier's equipment will be 
based upon these drawings. 

11.2.10 Software Documents 

Documentation as defined within this specification shall be provided. These will be used for the 
design development, quality assurance, verification review, approval, and validation testing of all 
the software supplied by the Supplier and/or its subcontractor. They shall be in accordance with all 
the requirements depicted in this specification and industrial standards. 

11.2.11 Cable Block Diagrams 

Cable Block diagrams shall identify the relationship of all cabling with cable numbers that 
interconnect between panels, junction boxes and components. These diagrams shall identify the 
size and number of conductors in each cable. Preliminary versions of these diagrams shall be made 
available for 50% design review. The formal submittal shall be submitted prior to fabrication. 
Cables that will be provided and installed by the Buyer will be identified on the cable block 
diagram. The Supplier shall identify at the 50% design review the equipment breakdown for 
shipping that identifies those cables that need disconnecting for shipment. The Buyer will provide 
tag numbers for all junction boxes and panels that the Buyer has to terminate to. 

11.2.12 Manufacturer's Technical Literature 

The Supplier shall provide manufacturer' s technical literature for all technical components and 
instrumentation provided within the Supplier's package. 

11.3 Procedures 

11.3.1 Site Storage and Handling Procedure 

The Supplier shall provide site storage and handling procedures in accordance with Part 2 of the 
Material Requisition to which this specification is attached. Procedures shall be issued to the Buyer 
nine-months prior to shipment. One copy of the procedure shall be attached to each shipping 
container. The Supplier is responsible for stipulating any site storage requirements necessary to 
maintain any implied or stated equipment warranty including shelf life for spare parts. Refer to 
Engineering Specifications for Packaging, Handling, and Storage Requirements, 24590-WTP-3PS
G000-T0003 for additional requirements. 

11.3.2 Functional Test Procedure 

The Supplier shall submit equipment functional test procedures that will be used to demonstrate to 
the Buyer's satisfaction that the equipment will function in accordance with the specified 
requirements. Procedures shall be submitted for the Buyer's review in accordance with the Part 2 
of the Material Requisition to which this specification is attached. Procedures shall be submitted at 
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least one month prior to scheduled performance of the functional demonstration to be witnessed by 
the Buyer's engineer(s). Scope of these tests shall be agreed to between the Buyer and Supplier via 
review of the proposed test procedure. 

The functional test procedure shall include: 

• Requirements for maintaining records of functional tests 
• Description of method used to track status of testing 
• Requirements for inspection prior to testing to determine test readiness 
• Procedures for documenting fai lures and errors encountered 
• Procedures for documenting agreed test modifications or procedure 

corrections deemed necessary to resolve a test finding 
• Method of documenting final resolution of test anomalies 
• Acceptance criteria 

11.3.3 Operating, Startup and Shutdown Procedures 

The Supplier shall provide procedures in hard copy as well as in electronic describing the method 
of starting, operating and shutting down the equipment package. 

11.4 Calculations 

Calculations shall be submitted for the Buyer's verification as indicated in Part 2, Drawings and 
Data Requirements, in the Material Requisition to which this specification is attached. Calculations 
shall be orderly, complete, and sufficiently clear to permit verification. 

The body of the calculation 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 the rationale used for design assumption basis 
• Equations used for all computations 
• Numerical calculations, including identification of units used 
• A concise statement addressing the calculation results and/or recommendations 
• A table of contents for complex calculations. 

11.4. 1 Electrical Load 

The Supplier shall submit calculations showing the electrical power consumption, both peak and 
continuous for each power voltage level required by the Supplier to operate all equipment and 
instruments provided. 

11.4.2 Heat Loads 

The Supplier shall submit a list of all calculated and estimated control panel/cabinet heat loads. 

11.4.3 Instrument and Service Air Consumption 

The Supplier shall submit calculations showing the instrument and service air consumption both 
peak and continuous. The submittal shall identify instrument and service air consumption 
separately. 
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The Supplier shall provide, for review and approval, the sizing calculations used to size modulating 
control valves per ISA S75.0 l, head producing flow elements, and pressure relieving devices per 
API RP 520 PT I. 

11.5 Manuals 

Operation and maintenance (O&M) manuals in both hard copy and electronic form shall be 
provided for the equipment package. The O&M manual shall include startup, operating and 
shutdown procedures as well as periodic and preventative maintenance procedures. The 
requirements for the package O&M manuals are contained in the Material Requisition. 

11.6 Schedules 

11.6.l Material Schedule 

A schedule of material listing all instruments and devices to be located on or supplied with the 
equipment package shall be provided. The schedule or bill of material shall contain the Buyer's tag 
numbers where applicable, manufacturer, model number, part number, description, quantity and 
brief material description. 

11.6.2 Spare Parts List 

The Suppl ier shall submit a recommended spare parts list covering all items within the Supplier's 
scope. The spare parts recommendation shall be based upon Supplier's experience with component 
failure, maintenance requirements, environmental conditions, as well as consideration of the total 
quantities of each device supplied by the Supplier. The Supplier's recommendation shall include 
both construction/commissioning and operating spares. Construction/commissioning spare parts 
are those parts to be held for use during construction, testing, and commissioning. Operating spare 
parts are those to be held for the first year of operation of the plant. 
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ATTACHMENT EKPO 

LAW TCO CUSTOMIZED EKP0 

Per 24590-WTP-3PS-EKP0-T0001, Rev. 5 
ENGINEERING SPECIFICATION FOR ELECTRICAL REQUIREMENTS FOR PACKAGE 

SYSTEMS 

This attachment defines the requirements for electrical equipment, materials and installation associated with the 
Low Activity Waste Thermal Catalytic Oxidizer/Reducer (LAW TCO), which are provided as manufacturer 
standard or custom design and pre-assembled units, in accordance with the National Codes and Industry 
Standards. For continuity, the section numbers from the specification noted above have been retained . 

1.7 Work by Others 

1.7.3 Power Supply 

The Buyer will provide normal power and/or Uninterruptible Power Supply (UPS) for the Supplier's 
instruments unless otherwise specified on the parent specification. Each source will be delivered at 120 
V AC, single phase, 60 Hz, grounded system. 480 V AC, 3 phase, 60 Hz power will be provided as required 
for motors. All other voltages required by the Supplier shall be derived from the Buyer provided 120 V AC 
or480 VAC. 

2.0 Criteria for Acceptability of Electrical Equipment 
All electrical equipment for faci lity and equipment wiring, as defined by the National Electrical 
Code NFPA 70-1999, shall be Approved. Approval will be in accordance with Article 90-4, 
"Enforcements", Article 90-7, "Examination of Equipment for Safety," and Article 110-3 , 
"Examination, Identification, Installation, and Use of Equipment." 
Approved means "Acceptable to the Authority Having Jurisdiction" (AHJ), as defined in Article 
100 of NFPA 70-1999. Only the WTP Electrical AHJ can provide the approval. 
"Equipment" is defined by the NFPA 70 as, "A general term including material, fittings, devices, 
appliances, fixtures, apparatus, and the like used as a part of, or in connection with an electrical 
installation". As used here, the entire mechanical assembly is not considered an electrical 
installation, only the electrical and/or electronic components, and the interconnecting wiring. 
Listing and labeling by an OSHA Nationally Recognized Testing Laboratory (NRTL) is the 
primary means (Method l below) of obtaining WTP AHJ approval for electrical equipment, devices 
and materials. 
All Control Panels shall be UL labeled by a certified UL 508A shop. 
Electrical Equipment that is installed on (standard or custom fabricated) Mechanical Equipment 
shall comply with the requirements stated above. 
Electrical Equipment, that is part of Mechanical Packaged Equipment, where the entire mechanical 
skid is field-evaluated and Labeled at the factory by an NRTL is an alternate method of obtaining 
WTP AHJ approval. 
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2.1 Method 1 (Primary): Listed, Labeled or Certified (i.e. UL508A) 

2. 1.1 The WTP AHJ shall approve and accept electrical equipment without additional examination if it is 
Listed, Labeled, or Certified by a US NRTL, as recognized by OSHA under 29 CFR 1910-Subpart 
S and is acceptable for the app lication, environment and other requirements of NEC Article 110. 
For a listing of and Typical Registered Certification Marks of US NRTL's recognized by OSHA go 
to http://www.osha.gov/dts/otpca/nrtl/nrtlmrk.html . 

2.2 Method 2 (Alternate): Field Evaluation by a NRTL 

2.2 . l Electrical equipment that is part of an overall electrical or mechanical assembly having a NRTL 
safety evaluation or a field evaluation, which states the equipment has been accepted or otherwise 
deemed safe by the NRTL recognized by OSHA under 29 CFR 1910-Subpart S, using US 
standards, wi ll be evaluated by the WTP AHJ for acceptability. If fo und acceptable no further 
examination of the equipment is required. The Supplier shall submit the NRTL safety/field 
evaluation report, or evidence of compliant labe ling/listing of electrical equipment including UL 
508A certification/labeling of control panels for the Buyer's Electrical AHJ review and approval 
prior to having the equipment released for shipment. 

2.2.2 The Supplier shall submit all field evaluation reports completed by an OSHA recognized NRTL to 
the Buyer for review and approval by the AHJ. These fie ld evaluation reports shall show 
compliance to the applicable USA Electrical Standard(s) recognized by OSHA that are listed on the 
OSHA website http ://www.osha.gov/dts/otpca/nrtl/allstds.html. The NRTL Label will be as shown 
on the OSHA website with whatever additional markings that are necessary to indicate acceptability 
for use in the USA http://www.osha.gov/dts/otpca/nrtl/nrtlrnrk.html. 

2.2 .3 The Supplier shall submit a Certificate of Compliance (C of C) document for review and approval 
by the AHJ that lists the USA Electrical Standard(s) that each electrical material or equipment is 
evaluated to for it's NRTL Listing. Only those standards that are listed on the OSHA website 
http://www.osha.gov/dts/otpca/nrtl/allstds.html are acceptable to the AHJ. The certification shall 
confirm that the NRTL Label for each electrical component will be as shown on the OSHA website 
including the additional markings required to indicate acceptability for use in the USA 
http://www.osha.gov/dts/otpca/nrtl/nrtlrnrk.html . 

2.3 If the Supplier is unable to meet the criteria in Method 1 or Method 2, the Supplier shall request in writing 
a variance by the Buyer's Electrical AHJ. 

3.0 Applicable Documents 

3.1 Codes and Standards 

The equipment and installation shall conform to the applicable sections of the following National Codes 
and Industry Standards: 

29 CFR 1910, 

NFPA 70-1 999 

ANSI C80.l 

IEEE 383-1974 

IEEE 515 

Occupational Safety and Health Standards, Electrical Sub part S 

National Electric Code (NEC) 

Rigid Steel Conduit - Zinc Coated (GRC) 

Standard for Type Test of Class IE Electric Cables, Field Splices, and 
Connections for Nuclear Power Generating Stations 

( Only Section 2.5 - Flame Tests, shall be applicable.) 

Standard for Testing, Design, Installation and Maintenance of Electric 
Resistance Heat Tracing for Industrial Applications 
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IEEE 1202 

NEMA ICS-1 

NEMAICS 6 

NEMARNI 

UL6 

UL6A 

UL13 

UL 2250 

UL44 

UL360 

UL 508 

UL 514B 

UL 1581 

UL 1666 

NEMA WC55 

NEMA WC57 

NEMA WC 70 

NFPA 262-2002 

3.2 WTP Project Specifications 
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Standard for Flame Testing of Cables for Use m Cable Tray m 
Industrial and Commercial Occupancies 

Industrial Control and Systems General Requirements 

Enclosures for Industrial Controls and Systems 

Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel 
Conduit and Intermediate Metallic Conduit 

Standard for Safety Electrical Rigid Metal Conduit - Steel 

Standard for Safety for Electrical Rigid Metal Conduit - Aluminum, Red 
Brass, and Stainless Steel 

Standard for Power-Limited Circuit Cables 

Standard for Safety Instrumentation Tray Cable 

Standard for Safety Thermoset Insulated Wires and Cables 

Standard for Safety Liquid Tight Flexible Steel Conduit 

Standard for Safety Industrial Control Equipment 

(17th Edition) 

Standard for Safety Conduit, Tubing, and Cable Fittings 

Safety Reference Standard for Electrical Wires, Cables, and Flexible Cords 

Safety Test for Flame Propagation Height of Electrical and Optical-Fiber 
Cables Installed Vertically in Shafts 

Instrumentation Cables and Thermocouple Wire - ICEA S-82-552 

Standard for Control Cables - ICEA S-73-532 

Non-shielded Power Cables Rated 2000 Volts or Less for the Distribution 
of Electrical Energy - ICEA S-95-658 

Standard Method of Test for Flame Travel and Smoke of Wires and Cables 
for Use in Air-Handling Spaces 

24590-WTP-3PS-JQ00-T0004 Management of Supplier Software 

3.3 Nuclear Standards for Equipment Classified as Q 

In addition to the above, when required for complying with the nuclear standards for SC and SS 
equipment or components, the Supplier shall fo llow the version as called out in this specification. 

Deleted 

IEEE 383-1974 

Deleted 

IEEE 1023-1988 

ASME NQA-1 

Standard for Type Test of Class IE Electric Cables, Field Splices, and 
Connections for Nuclear Power Generating Stations 

Guide for the Application of Human Factors Engineering to Systems, 
Equipment, and Facilities of Nuclear Power Generating Stations 

Quality Assurance Program Requirements for Nuclear Facilities -2000 (not 
applicable to this LAW TCO procurement) 
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3.4 Reference Documents/Drawings 

Specification 

24590-WTP-3PS-MUMI-T000 I 
(As applicable) 

24590-WTP-3PS-MUMI-T0002 

24590-WTP-3PS-EVVI-T000I 
(As applicable) 

Addendum JQ07 

24590-WTP-3PS-JQ06-T0005 
(A s applicable) 

4.0 Design Requirements 
•4.1 General 
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Title 

Engineering Specification for Medium Voltage 
Induction Motors 

Engineering Specification for Low Voltage Induction 
Motors 

Engineering Specification for Low Voltage Adjustable 
Speed Drives 

Engineering Addendum for Instrumentation for 
Package Systems 

Engineering Specification for Environmental 
Qualification of Control and Electrical Systems and 
Components 

4.1.1 The Buyer will provide electrical service at the following voltages for Supplier' s system, as 
applicable. 

4. l.1.1 Medium voltage: 

••13.8 kV, 60 Hz, 3 phase, 3 wire, low resistance grounded neutral, with the ground fault current 
limited to 2000 amps. 

4.1.1 .2 Low voltage: 

••480 V, 60 Hz, 3 phase, 3 wire, solidly grounded 

••208 V / 120 V, 60 Hz, 3 phase, 4 wire, solidly grounded 

•• 120 V AC, 60 Hz, I phase UPS 

5.0 Construction 
•5.1 Motor Starters and Control 

Unless otherwise stated in the primary specification, motor starters for 460 V, 3 phase motors ½ Hp and 
larger will be provided by the Buyer and installed remotely from the packaged unit. However, special 
consideration will be given to packages in which the provision of motor starters by the Supplier may be 
beneficial. When furnished with the packaged unit, the starters shall have the following configuration. 
Starter units with electronic overload shall only be used for Non-Safety applications. Electromechanical 
starters can be furnished for both Non-Safety and Safety applications. 

5. 1.1 Motor Starters with Electronic Overload 

5.1.1.1 Motor starters with electronic overload protection can be supplied for SSCs classified as RRC, 
or Non-Safety, (i.e. CM quality level). (Note: Siemen # Simocode 3UF50 protection device is 
used in the Buyer ' s MCCs and is preferred.) 

5.1.1.2 Combination starters shall be equipped with a pad-lockable disconnecting means, a magnetic 
contactor, a dedicated control power transformer (CPT), and a motor overload protection 
device. 

5.1.1.3 Control panels with multiple starters may have a common disconnecting means and CPT. 
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5. l.1.4 When the motor control is designed for local and remote modes of operation, local controls 
shall be operable from the starter or control panel door, and remote control signals wi ll be 
provided through the Buyer' s communication network. 

5.1.1.5 When furnished, the following local controls shall be available at the starter or control panel 
door: 

I . Start/Stop function (pushbuttons or selector switch) 

2. Local/remote selector switch (when local/remote mode is specified) 

3. Trip reset 

4. Indicating LED for Status (Green - motor stopped, Red - motor running, Amber -
motor tripped) 

5.1. 1.6 When furnished, the electronic overload protection shall include the fo llowing features 
available for remote mode operation through the Buyer's communication network: 

I. Start/Stop capability 

2. Trip reset 

3. Status indication (motor stopped, run and tripped) 

4. Current monitoring of all three phases 

5. Programmable parameters for the protective functions 

6. Diagnostic information 

7. Control voltage status 

8. Other functions if available in the relay 

9. Communication port to interface with the Buyer's Profibus communication 
network 

5.1.2 Motor Starters with Thermal Overload Relay 

5.1.2.1 Motor starters with thermal overload re lays shall be supplied for SSCs classified as SC or SS, 
(i.e. QL-1 or QL-2 quality level). The Supplier may also provide thermal overload relays for 
SSCs classified as Non-Safety upon the Buyer's approval. 

5.1.2.2 Each motor starter unit shall consist of a pad-lockable disconnecting means, a dedicated control 
power transformer (CPT), and a magnetic contactor with thermal overload relay including, but 
not limited to the following features: 

I . Start/Stop function (pushbuttons) 

2. Local/remote selector switch (when local/remote mode is specified) 

3. Thermal overload relay (Class 20) 

4. Trip Reset 

5. Indicating LED for Status (Green - motor stopped, Red - motor running, Amber - motor 
tripped) 

6. Two sets of contacts for the remote position of the selector switch shall be wired to 
terminal blocks for the Buyer's use 

7. Spare main contactor auxiliary dry contacts (I NO, I NC minimum) wired to terminal 
blocks for the Buyer's use 
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8. Auxiliary contact ( l NC) of overload relay shall be wired to terminal blocks for the 
Buyer's use. 

9. Terminal blocks with approximately 20% spare terminals. 

5.1.3 Space Heater 

Where motors are supplied with space heaters, the CPT shall be sized to be the power source, and 
a dedicated control contact for the heater shall be provided and wired. 

5 .1.4 Local Disconnects 

Where required, local disconnecting means shall be provided in accordance with section 430-102 
and430-113 ofNFPA 70-1999. 

5.1 .5 Emergency Stop and Reset 

Control panel for operating machinery shall be provided with an emergency stop (E-stop). Local 
emergency stop push buttons shall be provided on equipment where physical injury is credible. 
The emergency stop push button shall be readily identifiable and when depressed, shall remain 
depressed until it is manually reset. A spare contact shall be available for the Buyer' s use. 
Emergency stop shall be hard-wired to the motor controller. 

5.3 Power Protection and Disconnecting Means 

5.3 . l Disconnecting means 

Enclosures with incoming power supply shall have a manually actuated disconnecting means 
mounted on or close to the enclosure in an easily accessible location. 

5 .3 .2 Overcurrent Protection 

Devices in panels utilizing power shall have suitable overcurrent protection . Power shall not be 
" daisy chained" from device to device; however, bridge or comb jumpers may be used on the 
supply side of the circuit breaker or a fuse block. 

5.5 Cables and Wiring 

5.5. l The Supplier shall mount, connect and wire each instrument or control device such that adjustment, 
maintenance, removal and replacement may be accomplished in a safe manner without interruption 
of service to adjacent but non-associated equipment, and without placing undue stress on installed 
wiring or devices. Accommodations for strain relief shall be made when routing wire to hinged 
enclosure doors and shall be wrapped with spiral wire wrap. 

5.5.2 Other than the special cables furnished by the Supplier, cables shall be in accordance with the 
following: 

a) Low voltage power and control cables sha ll be stranded copper, 600 V type XHHW-2 or 
Buyer-approved equivalent. 

b) Internal wiring shall be stranded copper, flame-retardant, 600 V, synthetic heat resistant 
(SIS), or machine tool wire (MTW), or high-flexible thermoset. 

c) The minimum size of conductor will be as follows (not including cabling integral to 
components): 

Duty External Conductor Internal Wiring 
Size (AWG) in enclosures 

Size (AWG) 

Power and Lighting (480 V and below only) 12 14 
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Current Transformer Wiring 10 10 

Control Circuits (120 V AC / 125 V DC) and 14 16 
Instrument power circuits 

5.5.3 Inter-connecting wiring or cabling for packaged units furnished by the Supplier, shall be terminated 
and tested according to this specification. 

5.5.3.1 No more than two wires shall be connected to one terminal point if rated for more than one 
wire. Internal wiring shall be continuous from terminal to terminal without splices ( except 
devices with pig tails). Bridge or comb jumpers are preferred to wire jumpers on terminal strips. 
Jumpers shall not be installed on fie ld side of the terminal strip. 

5.5.3.3 Circuits of different vo ltages (service level) shal l be terminated on physically separate terminal 
strips and clearly labeled to show the circuit voltage. Terminal blocks shall be segregated 
according to signal type. In the event safety instrument system components are included in an 
enclosure, the wiring shall be clearly identified and segregated from non-safety instrument 
system circuits. 

5.5.3.4 AC power shall be routed through separate wireways or separated with a divider from 24 VDC 
discrete and analog instrument signals within enclosures. Power and signal cabling shall not be 
run in parallel, except in separate wireways, and should cross at a 90-degree angle only. 

5.5 .3.5 Wires shall be tagged with the Supplier' s cable designation number at both ends with (heat 
shrinkable or non-shrinkable) plastic sleeve type wire markers. 

5.5.4 The Supplier shall furnish terminal boxes or control panels as follows: 

5.5.4. l Instrumentation cables shall be terminated in separate junction boxes from the power and 
control cables. 

5.5.4.2 Where cables supplied and installed by the Buyer are run to the package unit, the Supplier shall 
provide space for installing and terminating the cables. 

5.5.4.3 Approximately 25% of spare terminals shall be included in the terminal blocks. 

5.5 .5. Wiring for e lectronic, instrument, communication and signal cables shall be segregated from both 
power and control cables. 

5.5.6 Terminal blocks shall be selected to accommodate the function and electrical requirements 
associated with each wiring application. They shall incorporate the following features : 

a) Screw clamp wire connection 

b) Single level configuration 

c) Integral test points 

d) DIN-rail mounted 

5.6 Raceway System 

5.6.1 Conduit System 

5.6.1.1 Wiring shall be installed in metal conduit. Minimum conduit size shall be ¾ inch. ½ inch 
conduit is a llowed when connecting to devices with ½ inch hubs. 

5.6.1.2 Liquid-tight flexible metallic conduit shall preferably be used to isolate the transmission of 
vibration to the conduit system, and for connection to equipment which may be periodically 
removed. 
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5.6.1.3 Liquid-tight flexible metallic conduit shall be supported within 12 inches of each box, cabinet, 
conduit body, or other conduit termination and shall be secured at intervals not to exceed 4½ ft. 

5.6. l.5 Conduit connections to junction boxes shall be made using watertight threaded hubs or factory 
threaded hubs. 

5.6.4 Enclosures shall be designed for front access only unless otherwise specified. All components and 
equipment in enclosure shall be accessible and removable from the front. Enclosures shall be 
suitably rated for the environment specified. 

5.7 Grounding 

5.7.l Non-current carrying metallic parts of electrical equipment shall be bonded together and made 
e lectrically continuous. Two grounding pads shall be furnished at diagonally opposite comers at the 
edge of skids for connection by the Buyer to the area ground grid. 

5.7.2 Electrical equipment on the packaged unit shall be bonded to the package unit skid. 

9.0 Documentation and Submittals 

• 9.1 General 

The Supplier shall furnish the following documents as per form G-321 E and G-321 V in the subcontract or 
primary mechanical packaged equipment material requisition or purchase order (all drawings and data 
shall be in U.S. units) : 

9. l. l Functional description of the electrical operation of the package. 

9. l .2 Overal I Single line diagram showing all electrical equipment. 

9. l .3 Overal I layout showing location of electrical items. 

9.1.4 Interconnection diagram and cable schedule showing detai ls of all internal connections and Buyer 
external connections. The Supplier's furnished cable schedule shall include service voltage and Class 
of Circuit per NEC Articles 725, 760 and 800 for each cable. 

9.1.5 Individual equipment schematic diagrams, wiring diagrams, general arrangement drawings, 
foundation details and junction/terminal box details. 

9. l .6 Materia l list with specific model number, manufacturer and catalogue cut sheets shall be submitted as 
part of the product data. 

9. I . 7 The SELLER shall include a I ist of all the electrical loads in the package, their individual 
consumption (in kW) and voltage level (in volts) . 

9. 1.8 Recommended Spare Parts List 

9.1.8.1 The Supplier shall provide a list of recommended spare parts as follows: 

a) Startup/warranty spare parts - are those parts that may be required at any time during 
equipment installation, startup, testing and unit operation through the warranty period. 

b) Operational spare parts - are those parts that required replacement at regular intervals to 
maintain continuous operation of the supplied equipment and/or system. 

c) Capital spare parts - are major parts or equipment that provide reliable equipment 
operation throughout the plant life and having a significant lead time for manufacturer 
and delivery. 
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9. 1.8.2 The spare parts list shall include pricing and delivery information valid for one year after 
delivery of the equipment. 

9. 1.9 Test reports as required by the primary specification. 

9 .1.10 In addition to the above, when required for complying with the nuclear standards for SS equipment 
or components, the Supplier shall submit the qualification documentation as required by the primary 
specification, material requisition and purchase order. 
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ATTACHMENT NN00 

LAW TCO CUSTOMIZED NNOO 

Per 24590-WTP-3PS-NN00-T0001, Rev. 2 
ENGINEERJNG SPECIFICATION FOR THERMAL INSULATION FOR MECHANICAL 

SYSTEMS 

This attachment defines the minimum thermal insulation requirements for piping and mechanical equipment 
associated with the Low Activity Waste Thermal Catalytic Oxidizer/Reducer (LAW TCO) where insulation is 
specified on drawings, specifications, data sheets, and associated lists. This attachment does not address 
insulation that is designated as "Safety" or qua lity level I or 2, nor does it cover proprietary tank insulation 
systems, cryogenic insulation systems, or the insulation of furnaces and buildings. For continuity and 
maintaining configuration control, the section numbers from the specification noted above have been retained. 

1.3 Material and Services Required 

SELLER shall provide all insulation materials with associated cements, compounds, jacketing, 
fasteners/securements, personnel protection guards, and other necessary items for complete insulation 
systems as defined herein, as well as all services necessary for complete installation of insulation on 
piping and equipment identified on specified drawings, specifications, data sheets, and lists. 

1.4 Conflicts 

Instructions on specified equipment drawings and piping isometric drawings, including notes, shall 
supersede any conflicti ng requirements of this specification. At the time of quotation, the BUYER shall 
be notified of all confl icts between this specification and any other documents such as the referenced 
codes and standards, P&ID, or other procurement documents. Discrepancies, errors, or omissions shall be 
reso lved in writing with the BUYER before the work is started. 

2.0 Applicable Documents 

Work shall be done in accordance with the referenced codes, standards, and documents li sted below, 
which are an integral part of this specification. When specific chapters, sections, parts, or paragraphs are 
listed following code, industry standard, or reference document, on ly those chapters, sections, parts, or 
paragraphs of the document are appl icable and shall be applied. lf a date or revi sion is not listed, the 
latest issue, including addenda, at the time of Request for Quote (RFQ) shall apply. When more than one 
code, standard, or referenced document covers the same topic, the requirements for all must be met with 
the most stringent governing. 

2.1 American Society for Testing and Materials (ASTM) 

A 240 Standard Specification for Heat Resisting Chromium and Chromium-Nickel Stainless 
Steel Plate, Sheet, and Strip for Pressure Vessels 

B 209 Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 

C 167 Standard Test Methods for Thickness and Density of Blanket or Batt Thermal Insulations 

C 195 Standard Specification for Mineral Fiber Thermal Insulating Cement 

C 302 Standard Test Methods for Density of Preformed Pipe Covering Type Insulation 
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C 303 Standard Test Method for Density of Preformed Block-Type Thermal Insulation 

C 449 Specification for Mineral Fiber Hydraulic-Setting Thermal insulating and Finishing 
Cement 

C 533 Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation 

C 547 Standard Specification for Mineral Fiber Pipe Insulation 

C 552 Standard Specification for Cellular Glass Thermal Insulation 

C 585 Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for Nominal 
Sizes of Pipe and Tubing 

C 592 Standard Specification for Mineral Fiber Blanket insulation and Blanket-Type Pipe 
[nsulation (Metal -Mesh Covered)(lndustrial Type) 

C 6 10 Standard Specification for Expanded Perlite Block and Pipe Thermal Insulation 

C 6 12 Standard Specification for M inera l Fiber Block and Board Thermal Insulation 

C 692 Standard Test Method of Evaluating the Influence of Wicking-Type Thermal Insulations 
on the Stress Corrosion Cracking Tendency of Austenitic Stainless Steel 

C 795 Standard Specification for Wicking-Type Thermal Insulation for Use Over Austenitic 
Stainless Steel 

C 871 Standard Test Methods for Chemical Analysis of Thermal [nsulation Materials for 
Leachable Chloride, Fluoride, Silicate, and Sodium Ions 

C 1136 Standard Specification for Flexible, Low Permeance Vapor Retarders for Thermal 
Lnsu lation 

D 312 Standard Specification for Asphalt Used in Roofing 

2.2 Process Industry Standards 

INrHI000 Hot Insulation Installation Details 

2.3 Occupational Safety and Health Adm inistration 

29 CFR 19 10. 144 

29 CFR 1910.1200 

Safety Color Code For Marking Physical Hazards 

Hazard Communication 

3.0 General Requirements 

3.1 Insulation Systems 

The fol lowing insulation codes are used to identify the functions of thermal insulation on mechanical pipe 
and equipment: 

• Hot services 
HC: heat conservation 
PS: process stability 
PP: personnel protection 
HF: hot and fire protection 
PG personnel protection guards 

• No insulation 
NI: no insulation 
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Insulation for cold services shall be cellular g lass . Contraction joints and a vapor barrier covering are not 
required for cellular glass. Joint sealant shall be used in all insulation joints and to provide vapor stops at 
insulation terminations. 

Insulation for hot services shall be as follows: 

• Vertical Equipment 
Shell mineral fiber semi -rigid board 
Top head expanded perlite block, or calcium si licate 
Bottom head mineral fiber blanket 

• Horizontal Equipment 
Shell expanded perlite block, or calcium silicate 
Heads mineral fiber blanket 

• Piping 
All surfaces expanded perlite block, or calcium silicate 

Cellular glass, mineral fiber, or calcium silicate materials may be used for hot services, if approved by the 
BUYER, but only in the allowab le temperature ranges specified in Section 4.2. 

The Component Information System (CIS) and associated li sts identify the appropriate insulation function 
code(s) for piping. Piping isometric drawings show the extent of insulation for piping and associated 
components. Equipment general arrangement drawings and equipment data sheets specify the extent of 
insulation for equipment. Piping and instrument diagrams (P&IDs) indicate where insulation is required. 

If several insulation function codes are applicable, the most stringent requirements shall govern. For 
example, surfaces above 140°F that can be readily touched by operating or maintenance personnel require 
personnel protection (code PP). Where other insulation functions may be specified, the most stringent 
thickness requirement shall apply. In situations where insulation is not practical or appropriate, expanded 
metal guards (designated as code PG) shall be used for personnel protection rather than insulation. 

All thermal insulation shall be protected by aluminum or stainless steel sheet metal jacketing unless 
specified otherwise. Jacketing shall support the insulation, protect it from damage, and provide weather 
protection (prevent ingress of water) . 

3.2 Extent 

Removable and reusable insulation should be used in areas requiring periodic access for maintenance. 

PP insulation shall be used on surfaces that are accessible to personnel if the maximum temperature 
exceeds 140°F, with guards (code PG) installed where insulation is not practical or appropriate. 
Accessible areas include those where personnel perform anticipated operations or maintenance, and 
include surfaces up to 7 ft above grade, floors , or platfonns, and 3 ft horizontally from the periphery of 
platforms, walkways, or ladders. 
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Table 3.2 defines the extent of thermal insulation for other function codes. 

Table 3.2, Extent of Insulation for Functions Other Than AS and PP 

Insulation Function Codes 

Surfaces to be Insulated HC PS HF, ET, ST, PF 

Straight or bent pipe; socketweld, threaded or buttweld pipe YES 
fitti ngs, and va lves. 

Pipe un ions NOl21 

Steam traps, related strainers NOl21 

Flanged valves (except re lief and control valves), flanged YESl3l 
orifice sets, piping fl anges connected to equi pment nozzles 

Primary piping fo r instrument connections, sample piping, NO[I] 

vent and drain pip ing. 

Expansion or rotation joints, slide va lves, etc. NOl21 

Instruments and associated tube NO 

Relief valves NO 

Control valves, flanged pipe fittings Q[l,3] 

Tee and inline strainers NO[l,3] 

Heat exchangers, shell side, tube side, exc luding body fl anges YES 

Heat exchanger body flanges NQ[l ,3] 

Pump cas ings NO[l,3] 

Compressors [3] 

Blowers, fans [3] 

[ 1] 1 nsu late or guard only where required for personnel protection. 
(2) Provide removab le metal guards or barriers where req uired for personnel protection. 
[3] Removable and reusable covers should be considered. 

YES 

NOl2l 

Or21 

NO[l ,3] 

NO[ll 

Nor21 

NO 

0 
Q[l,3] 

NO[l ,3] 

YES 

NO[ l,3] 

O[l ,3] 

NOliJ 

YESl2l 

[4] Insulation should not be used in inaccessib le areas where maintenance is infeasible (e.g., high radiation areas). 

YES 

NOPl 

OPI 

YEsr31 

YES 

YESl3l 

YES 

0 

YESl31 

YEsr3l 

NA 

NA 

YESl3I 

NA 

NA 

Removable, reusable insulation shall be used in areas where insulation may be removed more frequently 
than once every 20 months (e.g., fo r flanges or other components requ iring periodic maintenance). 

3.3 Thickness 

Insulation shall be applied in one layer with the thickness per Appendix A unless specified otherwise. 
lnsulation thickness depends on the insulation function (insulation code), normal or max imum operating 
temperature, and item diameter. 

4.0 Materials 
4.1 General 

4. l. l The BUYER only shall j udge equivalency of materia ls. The SELLER shall submit complete 
details with any request fo r subst itution or deviation from this specification. 

4. 1.2 A ll insulation and non-metallic accessory materials shall contain no asbestos. 
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4. 1.3 A ll expanded perlite, calcium silicate, mineral fiber insulation, and mineral fiber cement or 
other proposed substitution products shall be qualified fo r use on austenitic stainless steel in 
accordance with ASTM C 795 by conforming to the pre-production test requirements of 
ASTM C 692 and the confirming quali ty contro l requirements fo r chemical analysis of ASTM 
C 87 1. 

4.1 .4 Deleted 

4. 1.5 Mineral fi ber insulation materials shall have less than 30% cumulative shot content as 
determined by ASTM C 6 12 Annex A 1. Density of mineral fiber products shat I be 
determined by ASTM C 61 2, C 302, or C 303, as appropriate. "Delivered density" based on 
40% shot content calculated per ASTM C 6 12 shall not be used. 

4. 1.6 A ll mastics, cements, caulks, compounds, kraft paper, and other materials used in insulation 
systems for stainless steel piping and equipment shall be free of teachable lead, bismuth, zinc, 
mercury, antimony, cadmium, and tin. The inorganic halogen content shall be less than 200 
ppm; sulfur content shall not exceed 400 ppm. The low melting elements mentioned above 
shall be less than I percent by we ight with mercury less than 50 ppm. 

4.2 lnsulation 

4.2. 1 Table 4.2 li sts insulation materials and the allowable temperatures and functions fo r each 
material. 

Table 4.2, Insulation Materials 

Materia l Description 
ASTM Allowable Process Allowable 

Standard Flu id Tem peratures Functions 
Calcium Block and Pipe 

C533 320°F to l l 30°F HC, PS, PP, HF 
Silicate Covering 
Cellular Block and Pipe 

C552 -355°F to 320°F All 
Glass Covering 

Mineral Preformed Pipe 
C547 23 0°F to l 130°F [ II 

HC, PS, PP 
Fiber Insulation (see Note I ) 

Mineral 
Blanket C592 230°F to 1 l 30°F HC, PS, PP 

Fiber 
Mineral Semi-Rigid 

C6 12 230°F to I l 30°F HC, PS, PP 
Fiber Board 

Expanded Block and Pipe 
C6 l0 77°F to l l 30°F 

HC, PS, PP, HF, 
Perl ite Covering ET, ST, PF 

(I ] Although not preferred, mineral fiber insulation material may be used in co ld services (codes AS, ET, 
ST, and PF) at flui d temperatures down to 32°F with BUYER's approva l if sui table ASTM Cl 136 vapor 
barriers are provided on all insulation surfaces and vapor stops are provided at insulation terminations to 
prevent water intrusion. 

4.2.2 Mineral fi ber board , rigid and semi-rigid, used fo r vertical equipment surfaces shall meet the 
requirements of ASTM C 61 2, Class 4 and be suitable fo r continuous service at system 
operating temperatures, and shall have a nominal density of 8 lbs/ft3

• 
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4.2.3 Mineral fiber blanket insulation used for bottom heads of vertical equipment and heads of 
horizontal equipment shall meet the requirements of ASTM C 592 Class II with the fol lowing 
exceptions: 

• Nominal density shall be 8 lbs/ft3 

• One side shall be faced with stainless steel hexagonal mesh 

4.2.4 Molded mineral fiber insulation piping ell covers suitable for operating temperatures may be 
used for all hot applications. 

4.2.5 Expanded perlite block and pipe covering used for all piping, horizontal equipment, and 
vertical equipment top heads shall meet the requirements of ASTM C 610, Type II only, and 
shall exhibit water repellency up to a service temperature of 410°F. 

4.2 .6 Cellular glass insulation shall meet the requirements of ASTM C 552. For operating 
temperatures above 185°F, fabrication of piping insulation and curved radius segments sha ll 
be laminated using gypsum cement, not hot asphalt. 

4.2.7 Calcium silicate block and pipe insulation shall meet the requirements of ASTM C 533 Type T 
and shall be marked continuously to designate that no asbestos is present. 

4.3 Insu lation Form 

4 .3.1 Shop-fabricated rigid insulation segments used for all elliptical, conical , torispherical , flanged 
and dished, or hemispherical top heads of vertical equipment shall be fabricated from cellular 
glass, rigid expanded perlite block, or calcium silicate. Both inside and outside surfaces shall 
be cut to match the compound curvature of the head. Each of the four sides shall be machined 
at the necessary bevel angle and radius to match the adjoining courses. Blocks shall be 
individually numbered and supplied with an assembly map to indicate the relative location of 
the numbered pieces. 

4.3.2 Curved cellular glass sections used for equipment shells and pipe insulation shall be of a 
density between 7 and 8 lb/ft3 in accordance with ASTM C 552, "Cellular Glass Block and 
Pipe Thermal Insulation". Acceptable materials are Pittsburgh-Coming Corporation 
"Foamglas" or approved equal. Thermal conductivity at 50°F shall be less than 4.6 x I 0-4 

Watts crn/cm2 °C (0.32 BTU in/hr ft2 °F). Curved sections for equipment shells and piping 
insulation shall be manufactured from billets assembled with ASTM D 312 Type III hot 
asphalt. A factory coating of ASTM D 3 12 Type II or III hot asphalt shall be applied on the 
exterior curved surfaces and interior bore. For operating temperatures above l 85°F, gypsum 
cement shou ld be used instead of hot asphalt per section 4.2.6. 

4.3.3 Flat stock insulation materials that are grooved to fit cylindrical surfaces for equipment shells 
and pipe sizes above 12 inches shall be vee-cut so that the cuts close completely along their 
entire length when the insulation is installed. Materials used for fabrication shall conform to 
the requirements of this specification. Dimensions of the installed product shall conform to 
ASTM C 585 for pipe insulation. Backing and adhesives are subject to review and approval 
by the BUYER. 

4.3.4 Loose fill material and cushioning blanket for service temperatures to 680°F shall contain no 
asbestos, have a density greater than 8 lbs/ft3

, and be glass fiber needled together to form a 
mat without the use of binders. The following materials are acceptable: 

• Alpha Associates "Filomat D" 

• Burlington Glass Fabrics "Burlglass 1200" 
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4.4. l M ineral fi ber thermal insulating cement shall meet the requirements of ASTM C 195. 
Insulating and fi nishing cement shall meet the requirements of ASTM C 449. Reinforc ing 
wire mesh sha ll be I inch hex x 0.023 inch three twist Mone! or 18-8 SS wire. 

4.4.2 Caul king compound for temperatures up to 365°F sealant shall be silicone rubber, Dow 
Coming 999 Silicone Rubber, or equal. Compound exposed to temperatures between 365°F 
and 680°F shall be Chi lders CP-79 or equal. 

4.4.3 Re info rced weatherproofing compound shall be acry lic or vinyl acry lic water base emulsion 
and re inforced with a Dyne!, nylon, or polyester leno weave or knitted fabric with IO x I 0 
mesh per inch and a weight of 2 oz/yd2

. 

4.4.4 Heat transfer cement shall be appropriate fo r the tracer temperature and process temperature . 
The cement shall be compatible with the surface coating system or steel substrate. Preformed 
fl exible heat transfer cement may be used. On carbon steel pipe, steel channel to cover tracer 
shall be ga lvanized. For coup ling vesse l walls with plate heat coi ls, a non-hardening heat 
transfer cement shall be used. If required, insulation tape shall be 2 inches wide x 1/8 inch 
thick plain weave, suitable fo r operating temperatures to 1000°F. 

4.4.5 Jo int sealant for cellular glass at a ll temperatures, and vapor stop sealant fo r temperatures 
above 5°F fo r cellu lar glass shall be Foster Sealant 95 -50. Below 5°F, sealant fo r vapor stops 
shall be Foster 90-66. Reinfo rcement for vapor stops (and weather barrier) shall be synthetic 
cloth equal to Pittsburgh-Coming PC Fabric 79, or BUYER-approved equal. 

4.5 Jacketing 

4.5.1 A luminum j acketing shall be ASTM B 209 Alloy, 1100, 3 l 03, 31 05 or 5005 with an H 14 
temper. Jacketing fo r piping size 28 inches and below shall be fla t, smooth. Jacketing fo r 
horizontal equipment shells and piping s izes above 28 inches shall be stucco embossed sheet. 
Jacketing fo r vertical equipment shell s shall be furnished I 1/4 inch corrugated. The 
corrugations shall be l /4 inch deep. Jacketing for exposed equipment heads shall be gores 
fab ricated fro m stucco embossed sheet. 

Nominal thickness shall be 0.01 6 inch for piping and 0.024 inch for equipment. 

Jacketing shall have a factory applied moisture barrier that is continuously heat-sealed to the 
aluminum. The moisture barrier shall consist of a 3 mil high density polyethylene, Poly
Surlyn fi lm, or one layer of 40 lb virgin kraft paper laminated with a one mil polyethylene 
adhesive. 

If specified by the BUYER, j acketing shall be supplied with a polyvinylidene fluoride (PVDF) 
or acry lic exterior coating and the specific color shall be approved by the BUYER. Otherwise 
all metal j acketing shall be the natural color of the jacketing materia l. 

4 .5.2 Stainless j acketing shall be ASTM A 240 Type 304 fl at, smooth sheet 0.0 16 inch thick 
furnished in the annealed or soft condition with a regular 28 mill fin ish and have a factory 
applied moisture barrier as specified for aluminum j acketing. 

4 .5.3 Die fo rmed two-piece aluminum ell covers shall be used fo r NPS 12 and smaller pipe sizes. 
Die fo rmed fo ur piece aluminum ell covers or molded fiberglass covers shall be used fo r sizes 
above NPS 14. Aluminum covers shall be deep drawn fro m 0.024 inch thick aluminum alloy 
1100-0. Fiberglass covers shall be 0.040 inch thick flame retardant po lyester. 
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Aluminum covers shall have a factory applied moisture barrier coating such as PVDF or Poly
Surlyn on the inner surface. The external surface of aluminum covers shall be coated or not 
coated to match the adjacent pipe jacket. Vapor barriers used with fiberglass insulation or 
other mineral fiber insulation for cold services shall comply with ASTM Cl 136. 

4.5.4 If available, stainless steel die formed covers with a factory applied moisture barrier shall be 
furni shed for ells and tees. Gored segments or stove-pipe construction of 304 stainless steel 
may be substituted. 

4.5.5 Gored segmented aluminum or sta inless steel covers shall be used over welded tees. The 
metal thickness and coating shall be the same as adjacent pipe jacketing. The seams shall shed 
water and keep the insulation dry. Flanged tees shall be insulated with flexib le removable 
covers and shall not have metal covers. 

4.6 PP Guards (Code PG) 

4.6.1 Personnel protection guards shall be fabricated fro m perforated or expanded metal. For hot 
stainless steel pipe or equipment to be protected, the expanded metal guard shall be Type 304 
stainless steel. For carbon steel surfaces, galvanized steel shall be used . Support may be 
provided by structural steel anchored at the equipment foundation or by clips banded to the 
piping or equipment. Support clips shall be designed to locate the expanded metal a minimum 
of 3 inches from the hot surface, and shall be the same or compatible material as the pipe or 
equipment. 

4.6.2 Guards on flanged connections and equipment shall be designed for convenient removal for 
maintenance access. lndividual section shall not weigh more than 40 lbs. 

4.6.3 Typical design sketches for metal shields shall be submitted by the SELLER and shall be 
approved by the BUYER prior to fabrication or installation. 

4.7 Insulation and Jacketing Securement 

4. 7. I Tie wire, lacing wire, and lacing hair pins shall be 16 gauge Type 304 soft annea led SS wire. 

4.7.2 Tape for fastening cellular glass pipe insulation shall be 3/4 inch wide fiberg lass reinforced 
filament tape. The tape shall not be applied to stainless steel unless it conforms to the halogen 
content requirements of Section 4. 1.6. 

4.7.3 Bands shall be 0.020 inch th ick by 0.50 inch or 0.75 inch wide as required by Sections 4.0, 
5.0, and 6.0 and conform to ASTM A 240 Type 302 or 304 stainless stee l. Seals shall be 
heavy-duty wing type or crimp (closed) type fabricated from 0.032 inch thick ASTM A 240 
Type 302 or 304 stainless steel. Crimp (closed) type seals are required with spring tensioned 
banding. 

4.7.4 Springs for securement of jacketing on piping and rigid insulation on equipment shall be Type 
302 stainless steel limited expansion type. Springs for securement of jacketing on vessels and 
tanks with diameters exceeding IO feet shall be compression type. 

4. 7 .5 Sheet metal screws shall be #8 x I /2 inch 18-8 SS self-tapp ing screws with elastomeric 
gaskets. 

4.7.6 Stainless Steel "S", "J", or "U" Clips for supporting metal jacket courses or banding shall be 
0.020 inch thick by 0.75 inch wide ASTM A 240 Type 302 or 304 stainless steel. 
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5.0 General Installation Requirements 
5.1 Safety 

5.1.1 All surface preparation, materials, and work shall comply with all applicable environmental 
and safety provisions, laws, regulations, ordinances, etc. , of the city, county, state, province, or 
nation pertaining to the work being performed and the materials being used. Work being 
performed in the United States shal l also be in strict accordance with federal (OSHA Standard 
29 CFR 1910.144), state, and local safety and environmental requirements. 

5.1 .2 SELLER shall comply fu lly with OSHA Hazard Communication Standard 29 CFR 1910. 1200 
or the applicable country code. Material Safety Data Sheets (MSDS) shall be provided by the 
materials Supplier and available at the place of application for review. 

5.1.3 The volatile organic compound (VOC) content of all materials shall meet federal , state, and 
local or other regulatory requirements. 

5.2 Weather Protection 

All insulation and necessary materials shall be protected from moisture during storage and 
installation. Temporary polyethylene sheeting shall protect insulation in wet weather conditions 
until the final application of the permanent jacketing. Wet insulation is unacceptable and must be 
replaced with dry materials. Expanded perlite and cellular glass that has been exposed to the rain 
or other moisture shall be dried to the BUYER's satisfaction. Mineral fiber and calcium silicate 
that becomes wet shall be removed from the site and not used. 

5.3 Conditions of Surfaces to be Insulated 

5.3 .1 All surfaces to be insulated shall be clean and dry. 

5.3.2 Because corrosion is more aggressive to insulated surfaces than uninsulated surfaces operating 
in the temperature ranges just above ambient, all carbon steel normally operating at 
temperatures up to 300°F will be coated with epoxy. 

5.3.3 No insulation shall be installed until completion of any stress relieving, chemical cleaning, 
coating application, pressure testing, tracer installation, and release of the surfaces in writing 
by the BUYER's site representative. 

5.4 Insulation Fit-Up 

5.4. l A ll voids and cracks (larger than 3/32 inch) in hot insulation shall be pointed and filled with 
the insulating cement. Thickness of cement on irregular surfaces shall equal the thickness of 
the adjacent preformed insulation. Cracks larger than 5/16 inch shall be corrected by re-fitting 
the insulation unless fi lli ng is accepted by the BUYER. 

For anti-sweat insulation, all joints shall be fitted up to be 1/ 16 inch or less or the insulation 
removed and remachined. A ll joints shall be completely filled with joint sealant from interior 
to exterior surface. 

5.4.2 For rigid insulation materials, a I inch gap adjacent to support rings, tie bars, or piping ells 
shall be provided as an expansion joint. The joint shall be filled with loose fill material. 
Piping ells insulated with preformed mineral fiber do not require expansion joints. 

5.4.3 Flanged fittings , flanged valves, flanged pumps, flanged blinds and single flange pairs on 
piping and equipment including manways and nozzles, if insulated, shall be insulated last, 
after the completion of all testing, and insulation of adjacent pipe or equipment surfaces. 
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Where possible, insulation shall be applied in a single layer as indicated in the insulation thickness 
tab les of Appendix A. When multi-layer construction is used, joints of the top two layers shall be 
offset at least 1.5 inches from each other using staggered layer techniques to ensure al l joints in 
each layer are offset. 

5.6 Jacketing and Compound 

5.6.1 Unless specified otherwise, aluminum jacketing shall be used for all insulation except for 
function HF, which shall have stainless steel jacketing. 

5.6.2 Reinforced mastic weather coating compound may be used on surfaces of complex shapes that 
cannot be fitted with aluminum and do not require fire resistance as for function HF. It shall 
be used only on calcium silicate and perlite insu lation. · The emulsion-type weather coating 
shall not be app lied when atmospheric precipitation or condensation may wet the fi nished 
surface within 24 hours after application. 

The mastic weather coating shall be applied as follows for most applications: 

• Apply a layer of finishing cement over the insulation to provide a smooth, even 
surface 

• Apply mastic to 1/8 inch wet thickness 

• While still wet, wrap with reinforcing fabric. Lap joints 2 inches 

• Apply finish coat of mastic to completely cover fabric. The total dry fi lm thickness 
shall be a minimum of 1/8 inch 

5.6.3 Jacketing shall prevent entry of liquid water into the insulation under all normal weather 
conditions and wash down operations. The design of the jacketing shall be such that joints 
shed water and do not depend on organic caulks to prevent the ingress of water. A ll 
penetrations through the metal jacketing shall be flashed to lap the penetration and jacketing a 
minimum of 3 inches, banded, and sealed with caulk. 

5.7 Fireproofin g Insulation 

For fireproofing insu lation, function HF, the meta l jacket on piping and equipment shall be stainless 
stee l rather than aluminum or mastic coating. Insu lation for function HF shall be ce llular glass or 
calcium si licate. HF insulation thickness shal l be as specified on applicable drawings, data sheets, 
and/or other specifications, but shall be 2.5 inches minimum thickness. For both piping and 
cylindrical equipment, the insulation as well as the jacketing shall be circumferential ly banded with 
I /2-inch stainless steel bands on 6 inch centers. 

5.8 Installation Details 

Typical insulation detai ls are provided in Process Industry Practices INIHIOOO and INICIOOO. The 
SELLER may submit alternate sketches for BUYER approval. 

5.9 Piping Versus Equipment Installation Methods 

Heat exchanger and cylindrical equipment shel ls less than 24 inches in diameter shall be insu lated 
in the same manner as piping. Piping larger than 48 inches shall be insulated by the methods 
specified for equipment. Heads on equipment less than 24 inches diameter shall be insulated with a 
flat disk of block butted against extended cylindrical shell insulation. 
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6.0 Specific Installation Requirements for Piping 
6.1 Insulation Placement 

6.1. l On traced lines, the preformed pipe covering shall be of a larger insulation size or used in 
combination with straight block insulation as required to enclose the trace line without 
grooving the insulation. 

6.1.2 Circumferential joints of pipe insulation sections shall be offset or staggered between top and 
bottom sections by a section half length. Longitudinal joints shall be nearly horizontal, and in 
multi-layer construction, shall not coincide with the longitudinal joints of previous ( or 
subsequent) layers. The offset distance between staggered joints shall be at least 1.5 inches. 
Hinged vee-grooved pipe covering is permitted on hot piping insulation sizes larger than 12 
inches. If hinged vee-grooved insulation sections are used, the hinge shall be located on top to 
shed any encroaching water. Only the second and third layers may be combined into a 
composite block for app lication as a unit. 

6. 1.3 Where insulation terminates on pipe runs, insulation will be stopped short a minimum 1.25 
times the bolt length from the face of the flange or sufficient distance to remove flange bolts 
without disturbing the insulation and jacketing. 

6.1.4 Hot welded and screwed fittings and valves 3 inches and smaller can be insulated with wire 
mesh reinforced combination insulating and finishing cement applied in 0.5 inch layers to 
achieve the thickness of the adjacent pipe insulation. 

6.2 Insulation Support 

6.2.1 Insulation and jacketing on vertical piping shall be supported on an approved bolt-on support 
ring supplied and installed by the SELLER. Carbon steel rings shall be installed on carbon 
steel pipe and stainless steel rings shall be installed on chrome steel (Cr-Mo), austenitic 
stainless steel, Inconel, and Hastelloy piping. 

6.2.2 Ring supports shall be installed at the bottom of the pipe run and above interruptions in the 
pipe run such as at flanges and valves; however, maximum spacing shall be 13 feet. Support 
rings are not required for vertical rises less than 6 feet when measured from the bottom of a 
pipe run or from a support at an interruption. 

6.2.3 Rings shall be sized to support all layers of insulation but smaller than the insulation diameter. 
A 0.5 inch gap shall be maintained between the insulation jacketing and the outside edge of 
the support ring. 

6.3 Hot Insulation Expansion Joints 

6.3 .1 Periodically, circumferential joints shall be filled with loose glass fill or mineral fiber blanket 
to make an expansion joint in the rigid insulation covering. The fill shall be compressed 50% 
during installation to yield a joint I inch wide. The joint shall be filled completely to the full 
layer thickness of the insulation. 
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6.3.2 The expansion joints shall be spaced equally between pipe supports or pipe anchors but shall 
not exceed the distance between expansion joints listed in Table 6.3. 

Table 6.3, Expansion Joint Spacing 

OPERA TING TEMPERATURE MAXIMUM DISTANCE 

Below 320°F 33 feet 

320°F to 500°F 26 feet 

Above 500°F 16 feet 

6.4 Insulation Securement 

6.4. l Each individual pipe insulation section shall have a minimum of two securements. 

6.4.2 Cellular glass shall be secured with adhesive tape on 9 inch centers before jacketing is banded 
in place. 

6.4.3 Each layer of expanded perlite and calcium silicate insulation shall be secured to pipe using tie 
wire, 0.5 inch wide stainless steel bands, or adhesive tape on 9 inch or 12 inch spacing 
according to Table 6.4. 

Table 6.4, Securement Spacing 

PIPE SIZE NUMBER OF 
OUTER LAYER INNER LAYER 

(inches) LAYERS 
SECUREMENT / SECUREMENT / 

SPACING (inches) SPACING (inches) 

Below 12 I , 2 or 3 Wire/9 Wire/ 12 

12 to 28 l Wire/9 N.A. 

12 to 28 2 or 3 Bands/ 12 Wire/9 

Above 28 I Bands/9 N.A. 

Above 28 2 or 3 Wire/9 Wire/9 

6.5 Jacketing Securement 

6.5. l On horizontal pipe insulation, metal jacketing shall overlap 3 inches both longitudinally and 
circumferentially. Seams shall be arranged to shed water, i.e. , the upper shall overlap the 
lower sheet. Longitudinal seams shall be located at the 3:00 or 9:00 position on the pipe 
circumference. Securement of the metal jacket shall be by 0.5-inch wide bands placed on the 
circumferential overlaps and on 12-inch centers. 

6.5.2 On vertical pipe insulation, metal jacketing shall overlap 2 inches for circumferential seams 
and 3 inches for longitudinal seams. Jacketing shall be supported from insulation support 
rings or from jacketing below using 3 or more stainless steel "S" clips. Circumferential joints 
shall be lapped to shed water. The longitudinal seam shall be located on the leeward side from 
the prevailing storm wind direction if possible. In any case, the joints shall be located so they 
are easily accessible for caulking. Securement of the metal jacket shall be by 0.5 inch bands 
placed on the circumferential overlaps and by screws on 3 inch centers along the longitudinal 
over-laps. Screws shall be placed in the longitudinal over-laps so that circumferential joints 
are free to accommodate expansion and contraction movements. Longitudinal seams of 
vertical pipe jacketing shall be caulked. 
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6.5.3 Expansion springs shall be fitted to bands that secure jacketing over multi-layer insulation on 
piping larger than 28 inches. Bands shall not be located adjacent to jacketing laps. Springs 
shall be extended 1.3 times their original length when tensioned. 

6.5.4 Die formed covers shall have their heel and throat fastened with screws on 4-inch maximum 
centers. The cover sections shall overlap themselves and the pipe jacketing at least 2 inches. 
Bands 0.5-inch wide shall secure each end of the cover to the pipe jacketing. 

6.6 Caulking 

A heavy fillet of heat resistant caulk shall be applied around flashing at al l protrusions through the 
jacketing. Protrusions must rely on flashing to keep water out. Other jacket-to-jacket seams not 
waterproof by virtue of their design shall be caulked with silicone rubber sealant. 

7.0 Specific Installation Requirements for Vessels and Heat 
Exchangers 

7.1 Insulation Placement 

7.1.1 Unless otherwise approved by the BUYER, expanded perlite or calcium si licate rigid block 
insulation shall be used as the single layer on all shells of horizontal equipment. Semi-rigid 
mineral fiber board shall be used as the single layer on vertical equipment shells. 

7.1.2 Joints shall not align between the top two layers of multi-layer insulation but shall be offset at 
least 1.5 inches. 

7 .1 .3 Heads on equipment 24 inches diameter and less shall be insulated with a flat disk of block 
butted against extended cylindrical shell insulation. 

7 .1 .4 Top heads and heads not protected by a skirt on vertical equipment larger than 24 inches 
diameter shall be insulated with shop fabricated rigid insulation segments. Machine cut rigid 
block for heads shall be installed in the locations indicated by the manufacturer's map. 

7 .1 .5 Heads protected by a skirt and heads on horizontal equipment larger than 24 inches shall be 
insulated with mineral fiber blanket applied over steel surfaces operating below 680°F. For 
horizontal equipment shells, rigid blocks shall be installed with the long axis of the insulation 
block parallel to the equipment axis. The first course of block applied around the equipment 
shell circumference shall be applied with every other block cut to a half length so that 
circumferential joints are broken or staggered between adjacent blocks of the first and 
subsequent courses. 

7 .1.6 Cut and bevel blocks as necessary to obtain joints no wider than 7 /32 inch at the outside 
surface of the insulation. Rigid block lengths shall be at least 18 inches. Acceptable 
maximum rigid block widths are as follows in Table 7. I . 

Table 7.1, Rigid Block Widths 

EQUIPMENT SIZE MAXIMUM BLOCK WIDTH 

Up to 39 inch diameter 3 inch vee-cut block or pipe covering 

39 to 79 inch diameter 4 inch vee-cut block 

79 to 118 inch diameter 6 inch vee-cut block 

Above 118 inch diameter 9 inch vee-cut block 
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7. l.7 For Vertical Equipment shells, semi-rigid board shall be installed in vee-grooved sections for 
diameters less than 13 feet. For shell diameters larger than 13 feet, flat board is acceptable. 

7.2 Insulation Securement 

7.2.1 Adhesives shall not be used to hold insulation on equipment. 

7.2.2 Cellular glass, if used, shall be secured with 0.75 inch wide fiberglass tape on 9 inch centers 
before jacketing is banded in place. 

7 .2.3 Each layer ofrigid insulation shall be secured to equipment shells using 0.5 inch wide 
stainless steel bands. Where required, insulation shall be coped to accommodate expansion 
springs below the profile of the insulation. Expansion springs and securement shall be 
according to the Table 7.2. 

Table 7.2, Expansion Springs and Securements 

EQUIPMENT 
NUMBER OF OUTER INNER EXPANSION 
INSULATION LAYER LAYERS SPRINGS PER 

DIAMETER 
LAYERS SECUREMENT SECURE ME NT BAND 

39 to 118 inches I, 2 or 3 Bands Bands None 

Above 118 inches 1 Bands N.A. 1 

Above 118 inches 2 or 3 Bands Bands 2, 180° Apart 

7.2.4 Each layer of mineral fiber semi-rigid board insulation shall be secured with bands 0.75 inch 
wide. Expansion springs are not required. 

7.2.5 Secure shell insulation by banding each layer on 12 inch maximum centers. For longer block 
or board lengths, 18 inch maximum centers may be used, but secure every block or board with 
a minimum of two bands. 

7.2.6 Extend head bands radially from a central floating ring, and space them to provide at least one 
band per block at extreme circumference of the head. Bands shall be applied and sealed under 
tension by machine. 

7.2.7 Where projections prevent a continuous band, secure the band at the projection by a bridle 
ring. Tie wire may be used to hold the blocks where projections prevent the use of continuous 
bands, e.g. , between platform or ladder support brackets. 

7.2.8 Insulating cement shall be used to fill up any voids or cracks flush with the block surface. See 
Section 4.4. 

7.2.9 Expansion joints are required on horizontal vessels operating above 320°F or having a tangent 
length greater than 20 feet. An expansion joint shall be provided for each IO feet of length 
and be equally spaced along the length. Fill expansion joints with loose mineral fiber or glass 
fiber. 

7 .2.10 Removable blanket insulation, where designated for man ways, heads, and flanges shall be 
installed after all permanent insulation work is completed. 

7.3 Jacketing Securement 

7 .3. l Corrugated covering on vertical equipment shall be installed with corrugations running 
vertically with a minimum of 2.5 corrugations overlap. The edge of the sheet shall terminate 
in a valley. Circumferential overlap shall be 4 inches. 
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7 .3.2 For stucco embossed jacketing on horizontal equipment, longitudinal and circumferential 
joints shall be lapped 3 inches and arranged to shed water. 

7.3.3 Each section of metal jacketing shall be supported from the next lower section with "S" clips. 
The bottom section of covering shall be supported by "J" clips attached to the insulation 
support. 

7.3.4 The covering shall be banded with 3/4 inch wide bands over circumferential laps with 
intermediate bands on 12 inch maximum centers. For resistance to high winds, band spacing 
shall be 9 inches with 2 bands located on circumferential overlaps. 

7 .3 .5 Bands over rigid insulation and jacketing without corrugations shall have expansion devices as 
specified for the outer layer of insulation in Table 7 .2 . 

7.3 .6 Bands without springs shall be tensioned sufficiently to remove all slack. 

7.3 .7 Bands shall be supported by a minimum of two "S" , "U", or "J" clips with a maximum spacing 
of 6 feet between supports. Springs, if present, shall be located away from jacketing laps. 

7.3.8 On vertical vessels, metal screws shall be installed on 6 inch maximum centers in longitudinal 
seams. For resistance to high winds, screws shall be installed on 4 inch maximum centers. 

7 .3 .9 Head gore segments shall be fastened to each other with screws on 6 inch centers and bands 
placed over each gore. For resistance to high winds, screws shall be installed on 4 inch 
maximum centers. 

7.3 .10 F lashing and a heavy fillet of si licone caulk shall be used to seal around all projections 
through the jacketing and all longitudinal seams. Jacketing shall be cut to fit tightly around all 
penetrations while allowing adequate room for expansion and contraction over the operating 
temperature range. All penetrations must be designed and flashed so that water wi ll not enter. 

10.0 Documentation and Submittals 
10.1 SELLER shall submit detailed installation procedures complete with detailed sketches showing 

methods of applying insulation, particularly for valves, flanges, fittings, expansion joints, and 
metal jacketing. 

10.2 All materials used must be completely described as to manufacturer and type. The SELLER 
shall furnish a certificate from the manufacturer confirming compliance with all requirements of 
Sections 2.0 and 3.0. 

10.3 SELLER's procedures must describe how materials will be stored, handled, mixed, and used in 
accordance with the manufacturer's printed instructions. 

10.4 SELLER shall maintain a copy of their procedures properly revised and us~d by site supervision 
to control the execution of the work. The procedures and revisions thereof must be submitted for 
the BUYER's review and authorization to proceed prior to use. 

11.0 Inspection 
The BUYER reserves the right to inspect the insulation prior to and after jacketing installation. The 
SELLER shall replace or correct any materials or installations that do not meet the requirements of this 
specification and reference drawings. 
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Appendix A 
Insulation Thickness Tables 

Table A-1 

Insulation Thickness for Heat Conservation (HC), Process Stability (PS), 
Electric Traced (ET), and Steam Traced (ST) Function Codes 

Normal Operating Temperature of Process F luid (°F) 

::: 140 140-230[! ] 231-320 32 1-410 411-500 501 -590 591 -680 

lnsulation Thickness (inches) [ IJ 

1.0 1.0 1.0 1.5 1.5 2.0 2.5 

1.0 1.5 2.0 2.5 2.5 3.0 3.0 

1.0 1.5 2.0 2.5 2.5 3.0 3.0 

1.0 2.0 2.0 2.5 3.0 3.0 3.0 

1.0 2.0 2.0 2.5 3.0 3.0 3.0 

1.5 2.0 2.5 2.5 3.0 3.0 4.0 

1.5 2.5 2.5 3.0 3.0 4.0 4.0 

1.5 2.5 3.0 3.0 3.0 4.0 4.0 

1.5 2.5 3.0 4.0 4.0 4.0 4.0 

1.5 2.5 3.0 4.0 4.0 4.0 4.0 

1.5 2.5 3.0 4.0 4.0 4.0 4.0 

1.5 2.5 4.0 4.0 4.0 4.0 4.0 

2.0 3.0 4.0 4.0 4.0 4.0 4.0 

2.0 3.0 4.0 4.0 4.0 4.0 4.0 

2.0 3.0 4.0 4.0 4.0 4.0 4.0 

2.0 3.0 4.0 4.0 4.0 4.0 4.0 

2.0 3.0 4.0 4.0 4.0 4.0 6.0 

1.5 3.0 4.0 4.0 4.0 4.0 6.0 

1.5 3.0 4.0 4.0 4.0 6.0 6.0 

1.5 3.0 4.0 4.0 4.0 6.0 6.0 

2.0 4.0 4.0 4.0 6.0 6.0 6.0 
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[ 1] HC insulation is not required for normal process fluid temperatures below 70°F (for outdoor 
or unheated locations) and I 00°F (for indoor, heated locations). 

Table A-2 

Insulation Thickness for Personnel Protection (PP) Function Code 

Maximum Operating Temperature of Process Fluid (°F) 

Pipe Size 140-230(! ] 231 -320 32 1-4 10 411-500 501-590 59 1-680 
(inches) 

[nsulation Thickness (inches) [ 1] 

0.5 0.5 0.5 0.5 1.0 1.0 1.5 

0. 75 1.0 1.0 1.0 1.5 1.5 2.0 

1 1.0 1.0 1.0 1.5 1.5 2.0 

1.25 1.0 1.0 1.0 1.5 2.0 2.0 

1.5 1.0 1.0 1.0 1.5 2.0 2.0 

2 1.0 1.0 1.0 1.5 2.0 2 .5 

3 1.0 1.0 1.5 2 .0 2.0 2.5 

4 1.0 1.5 1.5 2.0 2.5 3.0 

6 1.0 1.5 1.5 2.0 3.0 3.5 

8 1.5 1.5 2.0 2.5 3.0 3.5 

10 1.5 1.5 2.0 2.5 3.5 4.0 

12 1.5 1.5 2.0 2.5 3.5 4.5 

14 1.5 1.5 2.0 3.0 3.5 4 .5 

16 1.5 1.5 2.5 3.0 4.0 5.0 

18 1.5 1.5 2.5 3.0 4.0 5.0 

20 1.5 1.5 2.5 3.5 4.0 5.0 

24 1.5 2 .0 2.5 3.5 4.0 5.0 

30 1.5 2 .0 2.5 3.5 4.5 5.5 

36 1.5 2.0 3.0 3.5 4.5 6.0 

48 1.5 2.0 3.0 4 .0 5.0 6.0 

Flat 1.5 2.5 3.5 4 .5 6.0 7.5 

[ 1] Insulation thickness is based on maintaining I 40°F jacket temperature; for process fl uid 
temperatures below 140°F, insulation is not required for personnel protection (PP). 
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ATTACHMENT PS02 

LAW TCO CUSTOMIZED PS02 

Per 24590-WTP-3PS-PS02-T0001, Rev. 10 
ENGINEERING SPECIFICATION FOR SHOP FABRICATION OF PIPING 

This attachment defines the requirements and the work necessary for fabrication of piping subassemblies (pipe 
spools) in accordance with the requirements of ASME B3 l.3 , Process Piping, other codes and standards, and 
documents as referenced in this specification. This specification applies to all quality levels as specified by the 
purchase order. For continuity and maintaining configuration control, the section numbers from the 
specification noted above have been retained. 

1.2 Work Included 

1.2. 1.14 Perform Positive Material Identification (PMI) on completed fabrication in accordance with 
specification 24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material 
Identification (PMI) for Shop Fabrication. 

1.4 Codes and Standards 

1.4.1 ASME B321.3-1996; Process Piping, is the piping code for the WTP Project. 

For Q applications, the editions of reference codes, standards and specifications shown in Appendix E 
of ASME B31.3-1996 listed below, and those listed in 24590-WTP-3PS-PB01-T000l, Engineering 
Specification for Technical Supply Conditions for Pipe, Fittings, and Flanges, are acceptable for use. 
If the Supplier wants to use a later edition or addenda of a reference code, standard, or specification 
then the Supplier shall submit an SDDR. 

When using ASTM material specifications for commercial material (CM) items, any version more 
recent than the ASTM version listed in Appendix E of ASME B3 l .3 1996 is acceptable. An SDDR is 
not required for these commercial material (CM) item ASTM material specification edition changes. 

ASME materials identified in ASME Boiler & Pressure Vessel Code, Section II Material 
Specifications as being identical to the ASME 831.3 , Appendix E listed ASTM Material 
Specifications, for the year, alloy, type and / or grade, (if app licable), are acceptable for use. 

See Specification 24590-WTP-3PS-PB0I-T0001, Section 2.1 for ASTM Material Specifications table 
for acceptable years. 

1.4.1 .1 The American Society of Mechanical Engineers (ASME) 

ASME B 16.11-1991; Forged Fittings, Socket-Welding and Threaded 

ASME B 16.25-1986; Buttwelding Ends 

ASME B 16.28-1986; Wrought Steel Buttwelding Short Radius Elbows and Returns 

ASME B 16.36-1988; Orifice Flanges 

ASME Bl6.47-l 990; Large Diameter Steel Flanges NPS 26 through NPS 60 

ASME Bl6.5-1988; Pipe Flanges and Flanged Fittings NPS 1/2 through NPS 24 
Metric/Inches 

ASME B 16.9- 1986; Factory-Made Wrought Buttwelding Fittings 
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ASME B36. l 0M-1985 ; Welded and Seamless Wrought Steel Pipe 

ASME B36. I 9M- l 985; Stainless Steel Pipe 

1.4. l.2 ASME Boiler and Pressure Vessel Code (B & PY) 

ASME B & PY Code Section V- latest edition, Nondestructive Examination 

ASME B & PY Code Section YUi, Division 1, latest edition, Rules for Construction of 
Pressure Vessels 

ASME 8 & PY Code Section IX- latest edition, Welding and Brazing Qualifications 

1.4.1.3 American Society for Testing and Materials (ASTM) Material Specifications 

For ASTM material designations, refer to 24590-WTP-3PS-PB01-T0001, Engineering 
Specification for Technical Supply Conditions for Pipe, Fittings, and Flanges 

1.4.1.4 Pipe Fabrication Institute (PFI) Standards 

ES-7 - 1962 (RI 984), Minimum l ength and Spacing for Welded Nozzles 

1.4.1.5 Manufacturers Standardization Society 

MSS SP-25-1978 (RI 988), Standard Marking System for Valves, Fittings, Flanges, and 
Unions 

MSS SP-83-1987, Class 3000 Steel Pipe Unions Socket Welding and Threaded 

MSS SP-95-1986 (Rl991), Swaged Nipples and Bull Plugs 

MSS SP-97-1987, Integrally Reinforced Forged Branch Outlet Fittings 

1.4.2 Other Standards 

The following standards are not reference standards of ASME B3 l .3 , 1996, but are acceptable for use 
to facilitate ASME B3 1.3 piping fabrication , or are used for pipe fabrication that is not within the 
scope of ASME 831.3 . 

1.4.2. l Pipe Fabrication Institute (PFI) Standards 

ES - 3, Fabricating Tolerance 

ES - 5, Cleaning of Fabricated Piping 

ES - 16, (Deleted) 

ES - 24, Pipe Bending Methods, Tolerances, Process, and Material Requirements 

ES - 31, Standard for Protection of Ends of Fabricated Piping Assemblies 

1.4.2.2 International Association of Plumbing & Mechanical Officials 

Uniform Plumbing Code (UPC), 1997 Edition 

1.4.3 In case ofa conflict between the requirements of the referenced codes, standards, specifications, 
regulations, and procedures, the Supplier shall submit a recommended resolution to the BUYER 
via a Supplier Deviation Disposition Request (SDDR) for review and permission to proceed prior 
to implementation. 

1.5 Reference Documents and Drawings 

The entire list of documents below may or may not apply in all cases. Refer to the purchase order for a 
listing of those documents that are applicable. 
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1.5.1 24590-WTP-3PS-PB0 1-T000 1, Engineering Specification for Technical Supply Conditions for 
Pipe, Fittings, and Flanges 

1.5.3 24590-WTP-3PS-NWP0-T000 1, Engineering Specification for General Welding and NDE 
Requirements for Supplier Fabricated Piping 

1.5.9 24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material Identification 
(PM!) for Shop Fabrication 

1.7 Cleaning and Coating 

See Attachment AFPS for additional clarification. 

1. 7.1 Cleaning 

I . 7 .1.1 Perform cleaning after fabrication has been completed. Cleaned piping shall be free of loose 
rust or mill scale, blisters, grease, sand, oil, dirt, and other foreign materials. 

I. 7 .1.2 Fabricated spools shall be cleaned in accordance with the standard cleaning method described 
in PFI-ES-5. 

1.7.1.3 Clean austenitic stainless steel, nickel alloy, and titanium piping in a protected area that is 
free from airborne chloride contamination. Prevent contamination from non-stainless steel, 
non-nickel alloy or non-titanium particles such as machine chips, grinding dust, weld spatter, 
and other debris during fabrication by shielding or other suitable means. 

I. 7 .1.4 Only austenitic stainless steel brushes not previously used on other material may be used on 
austenitic stainless steel piping. 

Stainless steel wire brushes that have not been used on other materials shall be used to clean 
nickel alloy or titanium. 

1.7.1.5 Where solvent is required to remove grease or oil from austenitic stainless steel piping, 
acetone, or alcoho l (ethyl, methyl , or isopropyl) shall be used. A lternatively, a detergent 
flush may be used in lieu of solvent cleaning with prior permission to proceed from BUYER. 

• Cleaning so lvents used for cleaning titanium materials are methyl alcohol , acetone, or 
other chlorine-free solvents. 

Titanium weld preparation includes removing any oil, grease, dirt, or grinding dust from 
surfaces to be joined. Steam cleaning or an alkali dip in a dilute solution of sodium 
hydroxide can remove most of these contaminants. To remove the last remaining organic 
compounds just before welding, use a lint-free glove and methyl alcohol, acetone, or 
other chlorine-free solvent. 

I . 7 .1.6 Final cleaning materials in contact with austenitic stainless steel shall contain less than 200 
ppm chlorides. If detergent cleaning is used, rinse austenitic stainless steel with potable 
water having no more than I 00 ppm chloride content. After rinsing, the piping shall be 
drained out completely such that no standing pockets/puddles of water remain that may later 
concentrate by evaporation. Removal of excess rinse water may be augmented by swabbing, 
use of a "squeegee," or air blowing. 

1.7. 1.7 After cleaning, blow dry the interior surfaces of all piping with clean, filtered , oil-free air. 

1.7.3 External Surface Coating 

1.7.3. 1 Apply external surface coating in accordance with Attachment AFPS, Appendix D, Number 
8.20, System Code D. 
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1.7.3.4 Do not paint the gasket seating surface of flange faces. The gasket seating surface of flange 
faces shall be cleaned and coated with a one of the following rust preventives: 

1.7.3.4.l 

1.7.3.4.2 

l.7 .3.4.3 

1.7.3.4.4 

Grease (manufacturer's standard) 

Lectra Shield and SP-400, CRC Industries 

Mobilarma 247, Mobil 

Any preservative listed in Attachment AFPS 

1.8 Packaging, Storage, Handling, and Protection 

Packaging, handling, and storage of pipe spools are as list below. These requirements are based on the 
applicable requirements listed in Specification 24590-WTP-3PS-G000-T0003. 

1.8.1 Sealing Openings 

1.8. 1.1 Comply with the minimum end protection requirements criteria outl ined in PFI-ES-31 to 
protect all openi ngs and/or as required in the purchase order. The BUYER must provide 
review and give permission to proceed prior to use of each specific type of desiccant 
material. Fabrications must be clearly marked indicating desiccant inside. 

1.8. l .2 Cover all pipe openings with metal, polyethylene, or nonmetallic end caps, flange protectors, 
or plugs. Polyethylene or nonmetall ic end caps and plugs shall be friction fit, (e.g., Niagara 
series) or secured by other means. At a minimum, one of the caps or plugs on each spool 
shall be provided with a 1/8-inch max diameter vent hole to preclude the bui ldup of internal 
pressure. Avoid placing the cap or plug with the vent hole on a spool that is oriented in an 
upward, vertica l position. Tape shall not be used to secure end caps or plugs. Clamps used 
for securing end caps, on stainless steel or alloy spools, shall be made of stainless material. 

1.8.2 Marking 

1.8.2.3 Any marking material and packing tape used on stainless steel or alloy material is required to 
be made from low ch loride (less than 200 ppm) and low sulfur (less than 400 ppm) type 
material. The Supplier shall provide a chemical ana lysis report of the marker/tape for each 
lot or typical representative sample. The chemical analysis report shall be submitted for 
BUYER's review and permission to proceed. A copy of the report is not required with each 
shipment of pipe spools. 

2.1.2 Material Traceability 

2.1.2.1 Material traceability (such as identification of the item to applicable material specification, 
heat, batch, lot, part, or serial number or specified inspection, test, or other records) also 
includes transferring material identification mark(s) prior to subdividing material for all 
piping material. Traceability is being able to trace the piping material to the applicable MTR. 
All piping material , regardless of quality level , requires traceability. 

2.1.5 Positive Material Identification (PMI) 

To ensure material is correctly supplied as specified, the Supplier shall perform Positive Material 
Identification (PMI) tests in accordance with Specification 24590-WTP-3PS-G000-T0002. The 
Supplier shall submit their PMI test procedure for BUYER' s review and permission to proceed. Note 
that PMI is not applicable for carbon steel materials and titanium materials. PMI is not to be 
performed on BUYER furnished valves unless otherwise stated in the purchase order. 
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The Supplier shall submit to the BUYER a complete itemized listing of all materials purchased or 
reserved from the Supplier's inventory for each project. The Supplier shall also provide, upon request, 
the current status of pre-bought or BUYER-furnished material. 

2.1. 7 Material Substitutions 

All materials shall be in accordance with the BUYER-furnished drawings, the purchase order, and 
specifications, unless written permission to proceed is granted by the BUYER via the SDDR in 
accordance with the purchase order requirement. 

2.1.8 Material Identification and Marking 

2.1.8. l All materials shall be marked with the information and using marking materials required by 
the specific ASTM or ASME material specification. 

2.1 .8.2 Labeling with a marking pen on stainless steel and nickel based alloy material shall be done 
by any permanent method that will neither result in harmful contamination or sharp 
discontinuities, nor infringe upon the minimum wall thickness. All marking materials other 
than material manufacturer's marks shall be of the low chloride (less than 200 ppm) and low 
sulfur (less than 400 ppm) type. It is acceptable to use a rounded, low stress, vibro-etch tool 
for this marking. 

2.1.8.3 Weld identification symbols must be recorded on detailed spool sheets and extended spool 
sheets (as applicable) with a cross-reference to any NDE report numbers. 

2.1.8.4 Any piece of material not readily identifiable during fabrication shall be rejected, including 
other components welded thereto. 

2.1.8.5 Deleted 

2.1.9 Damaged Materials 

2.1.9.4 The Supplier shall not make any base metal material repairs using welding. 

3 Execution 

3.1 Fabrication 

3.1.2 Weld Joint Preparation 

3 .1.2.2 Do not use backing rings. 

3.1.7 Flanges 

Furnish flanges for flanged connections in accordance with the piping material classes and as shown 
on design drawings. 

3.1.7.1 All slip-on flanges shall be double welded in accordance with paragraph 328.5.2 of ASME 
B3 l .3 unless directed otherwise by design document(s) . 

3.1.10 Valves 

3 .1.10.1 Install all valves in accordance with the manufacturer's recommended instructions and design 
drawings. BUYER shall furnish valve manufacturer's installation/disassembly instructions 
for Supplier's use and reference. The Supplier shall notify the BUYER if they have not been 
sent the applicable valve manufacturer's installation/disassembly instructions. 

3. I. I 0.2 In addition to manufacturer's instructions, the following apply for valve installation: 
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3 .1.10.2.1 Valve stems shall be positioned in accordance with the isometric and is normally not 
be inclined below the horizontal. Also, flow arrows, when present on the valve, must 
align with the flow arrow shown on the isometric. 

3.1.10.2.2 Before conducting any welding on diaphragm valves or other soft-seated valves, the 
bonnet assembly and diaphragm, and any other heat-sensitive components shall be 
disassembled and valve body cooled, if required by vendor instructions. Particularly 
for stainless steel valves, care shall be exercised to ensure that contact with cooling 
medium (e.g., water-soaked wick) is not harmful. Water used for cooling of stainless 
steel valves shall have a maximum chloride content of 200 ppm. 

3.1.10.2.3 To prevent damage or distortion to valve seat and disc, follow the vendor' s instructions 
with respect to position of the valve stem and the disc during installation and welding. 

3.1.10.2.4 If disassembly beyond the vendor' s standard installation instruction is required, valves 
and actuators shall be disassembled and reassembled only after documented 
concurrence has been obtained from the BUYER that doing so will not compromise the 
warranty and performance of the valve. 

3. l. l 0.2.5 Manual valves shall be disassembled and reassembled, if required, in accordance with 
the manufacturer's disassembly and reassembly procedures. 

3.1. l 0.2 .6 Valves shall be handled and supported with care to preclude damage to handwheels 
and appurtenances. Lifting lugs shall be used whenever they are provided on a valve. 
In no case shall a valve be picked up by the valve actuator. 

3.1.11 Rework of Fabricated Spools 

3.1 .11 .1 Reworked spools being shipped to the jobsite shall be provided with a Certificate of 
Conformance (C of C) stating the spools identified are the same spool number(s) originally 
delivered and received. The C of C shall state that the re-worked spools are in strict 
accordance and fully comply with the purchase order and all procedures and specifications. 
The C of C shall also state the re-work performed on each spool. 

If additional materials are added, or if additional documentation is provided (NDE reports, 
MTRs, etc.) a complete documentation package for that spool shall be furnished. 

3.2 Inspection and Testing 

3.2.1 General 

3.2.1.1 The Supplier is responsible for nondestructive examination and testing of piping furnished 
under this specification. 

3.2.1.2 All examination, inspection, and testing shall be in accordance with this specification and 
other governing codes and standards, as applicable. This includes nondestructive 
examination of the piping spools in accordance with the requirements for Normal Fluid 
Service piping in ASME B3 l .3-96. 

3.2.1.3 BUYER' s representative shall be provided free access to the Supplier' s and Supplier ' s 
subcontractor's or Supplier's facilities, to witness, inspect, and report progress of work. 

3.2.1.4 Note: No sub-supplier shall perform NDE work without prior submittal of the sub-supplier' s 
NDE procedure and BUYER's review and permission to proceed. 
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3.2.2 Examination of Fabrication Welds 

3.2.2. 1 Examine all completed pressure boundary welds in accordance with the ASME B3 l. 3-96 
and/or standard, including the requirements listed below, as applicable. Weld repair shall be 
examined according to the requirements used for the original weld. 

3.2.2.2 Perfo rm and evaluate examinations in accordance with procedures and acceptance standards 
prepared in accordance with the ASME B3 I .3-96 and/or standard, and the ASME Boiler & 
Pressure Vessel Code, Section V. 

Summary Table of Non-Destructive Examinations (NDE) of Pipe & Tubing 
Shop Welds 

Table 2 Piping Weld Examination Requirements 

See sections 3.2.2.2 for applicable shop weld NDE, inspection, and acceptance criteria requirements. 

Type of Weld 

All Girth and Miter Welds 

All Pipe and Integral Attachment Fi llet Shop Welds - including thermowell socket welds, 
integral support welds, non pressure & non load bearing piping attachment welds 

All_integrally re in fo rced forged branch fittings we lded to main piping run . 

Legend: VT = Visual Examination per ASME 83 1.3 para 344.2 

RT = Radiographic Examination per ASME 83 1.3 para 344.5 

UT = Ultrasonic Exami nation per ASME B3 1.3 para 344.6 

PT = Liquid Penetrant Examination per ASME 83 1.3 para 344.4 

MT = Magnetic Particle Examination per ASME 83 1.3 para 344.3 
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ATTACHMENT AFPS 

LAW TCO CUSTOMIZED AFPS 

Per 24590-WTP-3PS-AFPS-T0001, Rev. 4 

ENGINEERING SPECIFICATION FOR SHOP APPLIED SPECIAL PROTECTIVE COATINGS FOR STEEL 
ITEMS AND EQUIPMENT 

Only the sections and appendices contained in this Attachment AFPS apply to the LAW Thermal Catalytic 
Oxidizer/Reducer (TCO). For continuity and maintaining configuration control, the section numbers from the 
AFPS specification noted above have been retained. Additional clarifications have been added to Sections 1.1 and 
6.4.1, identified by an asterisk. 

1 Scope 

1.1 This specification defines the minimum requirements for Special Protective Coating (SPC) materials/coating 
systems, surface preparation, application, and inspection of protective coatings to be shop applied. Items and 
surfaces to be coated shall be coated in accordance with Appendix D of this specification. Un less indicated 
otherwise in the base technical specification/material requisition or purchase order, all coats will be shop 
applied. Finish color shall be * ANSI 70 Gray unless indicated otherwise in Section 2.0 of the Material 
Requisition (MR). 

1.2 Al l Special Protective Coatings (SPC's) are designated as Commercial Grade (CM) and non-safety. 

2 General 
2.1 Responsibility 

2. 1.1 The SELLER shall supply all personnel, coating materials and all necessary surface preparation, 
application, inspection and other equipment as required. 

2.1.2 The SELLER shall un load, inspect, and store all inbound steel items and equipment scheduled for coating 
when manufactured by others. Items found to be damaged or otherwise unsuitable for coating shall be 
identified and segregated for evaluation by the SELLER. 

2.1.3 The SELLER shall store all coating materials, perform surface preparation, coating application and 
inspection in accordance with this specification and Buyer reviewed procedures. The coating systems and 
associated coating materials used shall be in accordance with Appendix D Coating Schedule or the 
Material Requisition (MR) when coatings are specifically identified. 

2.1.4 The SELLER shall perform all inspections and tests contained in this specification as necessary prior to 
verification by the BUYER. 

2.1.5 The SELLER shall provide application and inspection documentation for all coating Work in accordance 
with this specification. 

2.1.6 The SELLER shall provide environmental control equipment as necessary for coating application and 
cunng. 

2.1.7 The SELLER shall provide erection marking. Marks for color-coding of bulk materials and erection 
marking shall be fully compatible with the coating system specified. 
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2.1.8 The SELLER shall touch-up and repair defective or damaged coating in accordance with procedures 
submitted and reviewed by the BUYER. 

2.1.9 The SELLER shall protect all coated surfaces prior to shipment and provide suitable coverings, padding 
and strapping to protect coated items during shipment. 

2.1.10 The SELLER shall only use inspection equipment that is currently (in date) calibrated. 

2.2 Surfaces Not To Be Coated 

2.2.1 Hold back coating from weld areas-

2.2.1.2 Three (3) to Four (4) inches for shop welds when using epoxy or other types oforganic coatings 

2.2.1.4 Note - The above coating hold back dimensions are only for items previously coated prior to 
welding. These coating hold back dimensions do not apply to shop welds that wi ll be coated after 
welding is completed. This Section of the shop coating spec does not have anything to do with 
coating cold back requirements associated with visual inspection of welds during hydro testing. 
Coating hold back requirements associated with weld inspection must come from the prevailing 
code. 

2.2. 1.6 The coating hold back shall be sufficient to expose the entire shop weld for visual inspection on 
items fabricated prior to coating. 

2.2.2 Name and instruction plates, etc. 

2.2.3 Rubber or similar nonmetallic parts. 

2.2.4 Machined surfaces. 

2.2.5 Non-Ferrous metals unless otherwise specified. 

2.2.6 Stainless Steel surfaces, unless specifically required by the BUYER (areas where stainless steel is welded 
to carbon steel the coating overlap onto the stainless steel shall be approximately I " or as otherwise 
specified.) 

2.3 Definitions 

2.3.1 Batch- A quantity of coating made in one production run. A unique batch number is assigned for each 
production run of the coating material , curing agent, zinc powders, fillers and thinner. 

2.3.3 Dry Film Thickness (DFT)- The thickness of an applied coating, once dry or cured. Usually expressed in 
mils (each mil is 1/1000 ofan inch). 

2.3.4 Fish Eyes (cratering)- Formation of holes or visible depression in the coating film . Usually from a 
contaminated particle on the surface prior to applying the coating. 

2.3.5 Holiday- A Pinhole, skip, discontinuity, or void in the applied coating film. 

2.3 .7 Mfg. Std. Coating-A manufacturers standard coatings system appl ied to off the shelf items or standard 
line items of routine manufacture that are not specifically manufactured for the WTP project. 

2.3.8 NIST- National Institute of Standards and Technology. 

2.3. IO Pinholes- Minute holes visible in the applied coating without magnification that appears to penetrate one 
or more layers of the coating film. 

2.3. 11 Profile- The surface roughness resulting from surface preparation by abrasive blasting or other authorized 
methods. (Refer to Section -7 .3 .6). 

2.3.13 Sag- The running of fresh ly applied coating on a vertical surface due to being applied too thick. (Same 
definition for runs and drips) 
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2.3 .16 Training and Certification- Training shall include an understanding of the specification, work procedures 
and manufacturers published instructions. Certification shall include a documented performance test 
demonstrating quality work verifiable by the BUYER. (Refer to Sections 4.8, 5.1.7, 7.1.2, and 8.1.1 .1) 

2.4 Safety 

2.4.2 The SELLER shall comply fully with OSHA Hazard Communication Standard 29CFR 1910. Material 
Safety Data Sheets (MSDS) for all materials, including thinners and cleaning solvents, shall be obtained 
from the materials manufacturer and upon request made available, at the place and ti me of Work, for 
review. 

2.4.3 The Volatile Organic Compound (VOC) content of all materials shall comply with Federal, State and 
Local or other Regulatory requirements. 

3 Applicable Documents 

3. I Codes and Standards 

The latest applicable edition of the following codes, standards, specifications or WTP procedures form a 
part of this specification. 

3.1.1 American Society for Testing and Materia ls (ASTM) 

ASTM E337- R96; 02 Test for Relative Humidity by Wet-and-Dry Bulb Psychrometer 
ASTM D3276- 00; 05 Standard Guide for Painting inspectors (Metal Substrates) 
ASTM D4285- 99 Test Method for indicating Oi l or Water in Compressed Air 
ASTM D44 l 7- 99; 03 Field Measurement of Surface Profile of Blast Cleaned Steel 
ASTM D4537- 96; 04; 04aStandard Guide for Establishing Procedures to Qualify and Certify 

Inspection Personnel for Coating Work Inspectors in Nuclear Facil ities . 
ASTM D4940- 98; 03 Test for Conductimetric Analysis of Water Soluble Ionic Contaminants of 

Blasting Abrasives 
ASTM D5064-0 I Standard Practice for Conducting a Patch Test to Assess Coating Compatibility 

3.1.2 The Society for Protective Coatings (SSPC) 

SSPC-AB I 6/ 1/97;7/ l/07 Mineral Slag Abrasive 
SSPC-PA2 5/ 1/04 Measurement of Dry Paint Thickness with Magnetic Gages 
SSPC-SP l l l/ 1/82; l l/ 1/04 Solvent Cleaning 
SSPC-SP IO l l /I /04 Near White Metal Blast Cleaning 
SSPC-SPl I 11/1 /87; I l /l /04Power Tool Cleaning to Bare Metal 
SSPC-VIS I 6/ 1/02; I I/ 1/04 Guide and Reference Photographs for Steel Surfaces Prepared by Dry 

Abrasive Blast Cleaning 
3 .1.3 Occupational Safety and Health Administration (OSHA) 

OSHA 29 CFR 19 10 Occupational Safety and Health Standards 

4 Submittals 

4.1 SELLER shall prepare detailed written procedures for material receiving, marking, storage, handling, surface 
preparation, environmental control, application, curing, inspection, testing, touch-up/repair, application 
personnel qualification, inspector qualification, (G32 l - E, category 28.0) and proposed documentation forms 
as described within this specification. The final procedure and documentation forms shall be submitted and 
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reviewed with BUYER' s permission to proceed prior to the start of coating Work. (G32 l-E category 15.0). 
Submittal requirements for manufacturers standard coating are found in Section 6.0. 

4.2 The SELLER shall submit all procedures and verification documents in accordance with the purchase order 
(e.g., Appendix J, Form G-321-E. & V, Exhibit "D" located in the purchase order.) . 

4.4 The SELLER shall identify the specific products by manufacturer and catalog number and shall submit the 
coating manufacturer's latest published product data sheet, application instructions and Material Safety Data 
Sheets (MSDS). Conflicts, if any, between the SELLER's normal procedures, the coating manufacturer' s 
recommendations, and this specification shall be brought to the attention of the BUYER for resolution and 
written permission to proceed. ( G32 l-E category 11.0) 

4.5 The SELLER shall submit original or copies of original Coating Manufacturer ' s Product Identity 
Certification Records for each and every batch of coating material used on the WTP project (Appendix F). 
(Refer to G321 V category 13.0) 

4.6 The SELLER shall submit a daily inspection record as part of the Work procedures that includes all the 
elements provided in Appendix Gas a minimum. An entry for Wet Bulb is not required when the accepted 
device used to measure humidity and dew point does not require a wet bulb. (Refer to Section 8.1.9 and 
I 0.2) (G32 IV category 15.0) 

4.8 The SELLER shall provide a personnel training and certification plan for applicators and inspectors. (Refer 
to Section 2.3.16, 5.1.7, 7.1.2 and 8.1.1.1.). 

5 Quality Plan 

5.1 General 

5.1 .1 The SELLER shall control the quality of items and services to meet the requirements of this specification, 
applicable codes and standards, associated procurement documents, referenced herein. The SELLER shall 
prepare and maintain documentation to provide evidence of compliance with reviewed procedures and this 
specification. A copy of the coating inspection documentation shall be included in the shipping 
documentation. 

5.1 .2 The SELLER, including any lower-tier organizations engaged by him, shall be subject to surveillance 
inspection by the BUYER representative until completion or termination of the procurement. This 
survei llance inspection does not relieve the SELLER from the responsibility for conformance to the 
requirements of procurement documents, this specification and authorized procedures. 

5.1.4 The BUYER representative shall be provided with a work activity schedule and shall be notified of all 
required inspection points prior to the scheduled date for coating activities (Refer to MR Section 5.0). 

5.1.5 If the SELLER's proposed Work plan or procedures differ from the requirements of this specification, the 
SELLER shall specifically identify and explain all differences in writing and submit them to the BUYER 
for review and verification prior to the start of Work (e.g., Supplier Deviation Disposition Request
SDDR). 

5.1.6 All pre-established witness and hold points shall be witnessed by the BUYER unless a written waiver has 
been issued. 

5.1.7 The SELLER's coating inspectors shall have previous experience in coating inspection and shall receive 
documented training in the specific project coating requirements, ASTM standards and other relevant 
standards including the reviewed work procedures. All coating inspectors working on steel items or 
equipment shall be trained and qualified meeting the requirements of Section 8.1.1.1. 
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6 Materials 

6.1 Coating Materials 

6.1.2 Coating materials including the primer, intermediate and finish coat on a given item, shall all be from the 
same manufacturer. One exception to this rule is when upgrading a Manufacturer's Standard (Mfg. Std.) 
coating using a compatible epoxy tie-coat and suitable topcoat coating system (refer to Section 6.2). 

6.1.3 Appendix D Coating Schedule and Appendix C Tables contain the specified Special Protective Coatings 
for the WTP project. Appendix C contains the generic coating systems and approved coating materials. 

6.1.4 Repair materials shall be the same as those originally used. Repair materials shall be in pre-measured 
units, and only complete kits shall be mixed. Splitting or breaking down pre-measured units of multi
component coating materials may be considered if the SELLER prepares a procedure that requires 
accurate measurement of all materials and Seller's QC inspector monitoring/verification of each and every 
mix. This procedure must be submitted to the BUYER for review and permission to proceed. 

6.2 Man ufacturer's Standard Coating 

6.2.1 Components and equipment which are normally mass-produced, inventoried, and supplied from stock 
generally have been coated with the Manufacturer's Standard Coating (Mfg. Std.) system. Included are 
small valves, pumps and rotating equipment, filters and electrical equipment such as swi tchgear, control 
panels, instrumentation, motors, transformers and electrical enclosures. Items and equipment which are 
specifically fabricated for the WTP project shall be coated per this specification un less the item is shown 
to be too delicate to properly coat per Appendix D or the specific requirements contained in the MR. 

6.2.1.1 The SELLER may submit an alternate coating to the specified or Mfg. Std. System, by identifyi ng 
the coating materials, surface preparation, application and inspection on Appendix H including the 
coating material 's latest published technical data sheet and MSDS, to the BUYER for review and 
permission to proceed. 

6.2.1.2 

6.2.1.3 

All Mfg. Std. coatings must be identified on an Appendix H and submitted to the BUYER along 
with technical data sheets and MSDS'. A small, easily replaceable item where coating touch-up is 
not practical (e.g., very small, too de licate, low cost and easily replaceable) and can only be 
purchased with the manufacturer's standard coating, an Appendix H Manufacturer' s Standard 
Coating Data Sheet is not required . 

Deleted 

6.3 Machined-Surfaces Coating 

6.3.1 Machined surfaces not specified to be coated with a specific coating system shall be protected with a 
solvent cutback asphalt temporary preservative (Daubert Chemical Tectyl 891, EF Houghton Chemical 
Rust Veto 342 or authorized equivalent). Temporary preservative applied to carbon steel that is 
overlapped onto stainless steel must meet the same chemical requirements as listed in Section 6.4. All 
equivalents must be identified on an Appendix H form and submitted along with the manufacturer' s latest 
published data sheet and MSDS for review and permission to proceed by the BUYER. 

6.4 Coating Over Stainless Steel 

6.4.1 All coating materials, thinners, solvents and cleaning materials used on SS shal l be shown to comply with 
the following requirements: 

Leachable halogen content shall not exceed 200 ppm 

The total sulfur content shall not exceed 400 ppm 
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The total of low melting point metals such as lead, zinc, copper, tin, antimony and mercury shall not 
exceed one (I) percent. Of this, mercury should not exceed 50 ppm. These low melting metals shall 
not be intentionally added during the manufacture of the coating. 

* (ADDED for LAW TCO MR): Sherwin Williams Macropoxy 646 and Carboline Carboguard 890 
have been tested and meet the requirements above. Only these materials are approved for direct contact 
with stainless steel. 

6.5 Batch Information 

6.5 .1 Each container of coating material used by the SELLER shall be marked with the following: 

• The manufacturer' s name 
• The product designation 
• Batch or lot number 
• Location and date of manufacture 
• The shelf life expiration date 

6.6 Abrasives 

6.6.1 Abrasives for blast cleaning shall be clean, free of oil or contaminants, and dry. The particle size shall be 
capable of producing the specified surface profile. Mineral and slag abrasives shall meet the requirements 
of SSPC AB-I. The first batch/lot of bulk, non-packaged, abrasives shall be tested for water-soluble 
contaminants and the conductivity shall not exceed 500 micro siemens/cm when tested in accordance with 
ASTM 04940. As an alternate, a chloride ion test kit, such as the Chlor*Test "A" manufactures by Chlor 
Rid International Inc, or BUYER accepted equal may be used. The maximum allowable chloride level is 
200ppm. 

6.6 .2 When using reclaimed steel grit/shot abrasive, the particle size shall be capable of producing the specified 
angular surface profile (minimum 50% steel grit in original mix and all adds shall be 100% steel grit) . 
Reclaimed abrasives already in use and the first batch/lot of new abrasive shall be tested for water-soluble 
contaminants and conductivity. Conductivity shall not exceed 500 micro siemens/cm when tested in 
accordance with ASTM D 4940. As an alternate, a chloride ion test kit, such as the Chlor*Test "A" 
manufactures by Chlor Rid International Inc, or BUYER accepted equal may be used. The maximum 
allowable chloride level is 200ppm. 

7 Application 
7.1 General 

7.1.1 It shall be the SELLER's responsibility to stop the surface preparation and coating at any time when 
conditions exist that might adversely affect the quality. The BUYER representative may reject any 
prepared or coated surfaces not in compliance with this specification. 

7 .1.2 All painters ( e.g., surface preparation personnel and paint/coating material application personnel), shall be 
individually qualified and certified in accordance with the SELLER' s written description that includes 
classroom training and capability demonstration using the WTP project specification, and the SELLER's 
procedures as reviewed by the BUYER. 

7 .1.3 Care shall be taken to avoid blasting or grinding away critical markings, which identify welders, joint 
numbers, or other markings, which identify the item. Where such data appears in the area to be coated, it 
shall be protected. SELLER's are responsible for assuring their Sub-Suppliers are instructed concerning 
these requirements. 

7.2 Pre-Surface Preparation 
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7.2.1 Prior to mechanical cleaning, the surfaces to be coated shall be cleaned in accordance with SSPC SP I to 
remove oi l, grease, dirt, and other foreign matter that can interfere with the proper bonding of the coating. 
Any remaining sharp edges, weld spatter, or burrs found after the start of coating Work shall be 
completely removed by grinding or other means. Pneumatic tools shall not be used unless they are fitted 
with effective oil and water traps on the exhaust air. If the steel items or equipment was shipped or stored 
so that the surface could have been contaminated with soluble salts (e.g., above deck ship transport, truck 
transport on dirt roads close to ocean, storage), the area shall be pressure water washed (2,000-5000psi) 
with demineralized water to remove as much soluble salt contamination as possible prior to abrasive 
blasting. 

7.3 Surface Preparation 

7.3.1 Prior to the start of Work, the SELLER shall examine all surfaces to be coated to determine their 
acceptability for the specified coating app lication. If the surfaces are found to be unacceptable, the 
SELLER shall return the surface to an acceptable condition . Coating work shall not commence until 
corrective action has been taken . Commencement of coating work prior to the taking of correctable action 
shall preclude any subsequent claim by the SELLER. The BUYER may require corrective action at the 
SELLER's expense. 

7 .3 .2 Prior to blast cleaning items to be coated, they shall be visibly dry with the surface temperature of at least 
5°F above the dew point. When using automatic blasting equipment that recycles steel abrasive, the steel 
need only be visibly dry. 

7 .3 .3 All surfaces to be coated shall be pre-cleaned per SSPC SP l where oil , grease, and other contaminants are 
present. 

7.3.4 Abrasives shall meet the requirements of Section 6.6. 

7 .3.5 Surfaces to be coated shall be blast cleaned in accordance with the surface preparation requirements 
specified in Appendix D ( e.g., SSPC SP I 0). Where abrasive blasting will damage the items or is 
impractical, SSPC-SPI 1 Power Tool Cleaning to bare Metal may be substituted on ly in limited areas and 
only with BUYER's permission to proceed (e.g. SDDR). 

7.3 .6 Abrasive blasting carbon steel shall result in an angular surface profile 1.5 to 3.0 mils deep as measured 
using a profi le comparator or Testex Press-O-Film replication tape, in accordance with ASTM D4417 
method A or C. 

7.3.6. 1 

7.3 .6.2 

Methods established for measuring surface profile produced by abrasive blast cleaning are not valid 
or conclusive on surfaces that are excessively rough prior to blast cleaning (e.g. rough mill finishes , 
heavy rusting or pitting [SSPC-VIS I Condition Dor rougher], cast surfaces, weld beads or 
physically damaged surfaces). Therefore, to accurately determine the surface profile produced by 
blast cleaning, profile measurements shall be taken in areas exhibiting the least surface roughness . 
For example, SSPC-VIS l pre-blast Conditions A, B or C typically result in a blasted surface that is 
acceptable for surface profile measurement. 

If excessive surface roughness covers the entire item, then a smooth, clean ASTM A36 steel plate 
(e.g., SSPC-VIS l Condition A, B or C), approximately 6" square and at least 1/4" thick, shall be 
blasted using the identical abrasive, pressure, nozzle, blasting equipment and method used on the 
actua l item. The surface profile measured on the smooth plate is regarded as an accurate 
measurement of the profile produced by that blasting method, and shall be recorded as the surface 
profile for the actual item. A new plate shall be blasted and measured at a frequency accepted in the 
SELLER'S procedures (refer to Section 8.1.9). 

7.3.7 Recycled abrasive blasting using a steel grit/shot mix is acceptable. The maximum amount of shot in the 
original mix shall be 50%. All additions of abrasive shall be steel grit. The stabilized working mix shall 
be maintained by frequent small additions of new grit abrasive commensurate with consumption. 
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lnfrequent large additions of grit shall be avoided. Steel grit or shot is not acceptable for use on stainless 
steel surfaces. 

7.3.7.1 The working abrasive mix shall be maintained clean of contaminants by continuous effective 
operations of cleaning machine scalping and air wash separators. Reclaimed grit used for abrasive 
cleaning shall be tested for the presence of oil/grease by immersing a sample in clean tap water and 
checking for oil flotation. Tests shall be made at the start of blasting and at a minimum of every 
four ( 4) hours thereafter. If oil is evident, the contaminated abrasive shall be cleaned or replaced. 
All surfaces blasted since the last successful test shall be completely cleaned of contamination then 
re-blasted using clean abrasive. 

7.3 .8 Blast cleaning shall not be performed in the immediate area where coating or curing of coated surfaces is 
in progress. All surfaces and equipment, which are not to be coated, shall be suitably protected from blast 
cleaning. 

7.3.9 Burrs, slivers, scabs, lamination, and weld spatter which become visible after blasting shall be removed. 
The tools and manner employed to remove weld defects and sharp edges shall not burnish or destroy the 
profile. If the profile or roughness is reduced, it sha ll be re-blasted to produce the profile and roughness as 
required. The exhaust of pneumatic grinders shall not impinge on the cleaned surface. If the surface 
becomes contaminated, it shall be cleaned of contamination and re- blasted. Carbon steel tools or 
implements specifically employed for coating surface preparation shall not be used on stainless steel 
surfaces. 

7.3. IO If visible rust occurs or if the cleaned surface becomes wet or otherwise contaminated, these surfaces shall 
be re-cleaned to the degree specified. Cleaned surfaces remaining uncoated overnight shall be visually 
reinspected I 00% for required cleanliness prior to coating or shall be re-cleaned to the specified 
cleanliness prior to applying the coating. 

7.3. 11 After surface preparation is complete and before coating, pressurized air or a vacuum shall be used to 
remove all dust and abrasive residue. The air shall be clean and dry as verified in accordance with Section 
8.1.6 so as not to contaminate the prepared surface. 

7.3.12 Machined surfaces shall be wiped with clean solvent before the application of coating and shall be 
protected from damage due to blasting and coating operations. 

7.3 .13 Machined portions of pipe flanges and other machined mating faces which will not be exposed after final 
fit-up shall be masked or covered and protected from surface preparation and coating activities . The 
remaining part of the flange face and exposed surfaces shall then be blasted and coated (bolt holes need 
only to be sufficiently coated for visible coverage. No dry film thickness required.). 

7.3. 14 Equipment shall have all openings plugged, masked, and/or blinded sufficiently to protect internals before 
abrasive blasting. After the coating operation is complete all internals shall be blown clean and/or 
vacuumed to remove any dust or abrasive blast media that may have entered the coated equipment. 

7 .3 .15 The abrasive mixture and the compressed air shall be clean, dry and oil free. Moisture traps, in addition to 
oil and water extractors mounted on the compressor, shall be used in compressed air lines to remove oil 
and moisture from air close to the point of use. (Refer to Section 7.3 .7.1 and 8.1.6) 

7.3. 16 A ll valves, valve actuators and motors that will be shop coated shall be blasted and coated prior to 
assembly. Areas of assembled items that are not coated prior to assembly and subject to damage during 
blasting must be carefully protected from abrasive damage or abrasive contamination. 

7.4 Coating Application 

7.4. 1 The coating shall be applied in accordance with reviewed procedures (refer to Section 4.1). The coating 
manufacturer's recommendations for the application temperature and the curing temperature and times 
(between coats and after last coat) of the specified material shall become a part of this specification. 
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Application and curing temperatures above or below the limits allowed by this specification (Refer to 
Section 7.4.4) shall be submitted to the BUYER for review (e.g., SDDR). 

7.4.2 Coatings shall be applied using properly sized and type of equipment for the size & complexity of the item 
being coated. The equipment shall be clean with all components in good working order. 

7.4.3 Surfaces that will become inaccessible shall be coated before assembly, tagging, fitting, or welding. 
1naccessible surfaces includes lap joint flanges , nozzle necks, lap joint stub ends, lap rings, bolt holes, 
flanges for exchangers and vessels, and welded joints that become inaccessible after assembly. 

7.4.4 Coatings shall be applied only when the surface to be coated is c lean and dry. The substrate temperature 
shall be a minimum of 5°F above the dew point during coating app lication and until the applied coating is 
no longer moisture sensitive per the coating manufacturer 's published data or written recommendations. 
The substrate and air temperature during coating application and curing shall be a minimum of 50°F 
(1norganic zinc primers 40°F) and a maximum of l 10°F. The relative humidity during coating application 
shall not exceed 85 percent. Measure humidity in accordance with ASTM E 337 (Sections 1.0-19.0) or 
using an alternate method reviewed and accepted by the BUYER. Deviations from the above listed 
minimum and maximum substrate/air temperature and humidity limits may be allowed when in 
accordance with the coating manufacturer's published or written recommendations and are accepted by 
the BUYER. The one firm limit is that the minimum substrate or air temperature shall not be less than 35 
°F regardless of the coating manufacturer's published or written recommendations. 

7.4.5 The SELLER shall record all batch numbers for each coating component used along with other 
information necessary for the BUYER to relate the batch to the item for which it was applied. (Refer to 
Appendix G) 

7.4.6 All coatings shall be thoroughly mixed until they are smooth and free from lumps, then strained through a 
screen of at least 30 mesh. Zinc filled coatings shall be continuously agitated from the time initially 
mixed and while being app lied. Other coating materials shall be mixed in accordance with the coating 
manufacturer's published recommendations. All multi -component coating materials shall be in pre
measured units . Splitting or breaking down pre-measured units is not permitted. See Section 6.1.4 for 
requirements for mixing repair materials. 

7.4.7 Alternating coats shall have a visible color difference to insure full coverage over previous coats. Touch
up of individual small spots < 6 sq. in , do not require a visible color difference when individually marked 
for repair and the mark remains in place until the repair is accepted. 

7.4.8 Dry film thickness of each coating shall be in accordance with Appendix C/Table I Acceptable Coating 
Materials or as specified in the MR. (Refer to Section 8.3.2 & 8.3.3). 

7.4.9 Relative to the ambient and surface temperatures the minimum and maximum drying times between coats 
shall be in strict accordance with the coating manufacturer's latest published technical data sheets. 

7.4. l O Runs, sags, voids, drips, overspray, loss of adhesion, bubbling, peeling, or inadequate cure are not 
permitted. Where possible, defects shall be corrected as detected during application of the coating. 

7.4. 11 Spray equipment, brushes and rollers shall be cleaned using only manufacturer recommended 
solvents/cleaners. 

7.5 Remedial Work 

7 .5 . 1 The completed coating on each item shall have the correct dry film thickness and shall be free of damage 
and visible defects . 

7.5.2 Repair of Dry Film Thickness (DFT) deficiencies 

7.5.2. 1 Defects such as runs, sags, overspray and embedded particles shall be corrected by sanding to 
remove the defect. When the defects are in the finish coat, all areas sanded must be overcoated with 
the finish coat. If the DFT of primer or intermediate coat is reduced to less than the specified 
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minimum, the area shall be abraded with 80 grit sand paper or flapper wheel and an additional layer 
of coating shall be applied until sufficient thickness is achieved. If noticed during application, the 
sags or runs may be brushed out. 

7 .5 .3 Repair of Damage 

7.5 .3.1 All damaged and loosely adhering coating shall be removed and the surface thoroughly cleaned 
using 80 grit sanding disc, 80-grit flapper wheel or 3M Clean-N-Strip. Edges of the breaks shall be 
feathered and the resulting surfaces shall be roughened. The designated number of prime and finish 
coats shall be applied. 

7 .5.4 Loss of adhesion, delamination blisters, bubbling and fish eyes in the applied coating require the coating 
to be removed and reapplied in accordance with this specification. 

8 Inspection 
8.1 General 

8.1.1 The SELLER shall have the full responsibility for the coating application quality in accordance with this 
specification and shall be responsible for stopping Work activities when conditions develop that could 
adversely affect the quality of the completed work. All Work is subject to the BUYER's inspection 
surveillance. 

8. 1.1.1 All coating Work inspection personnel shall be trained, qualified and certified in accordance with 
the SELLER's reviewed procedures. The inspectors shall meet or exceed the minimum capability 
requirements for a Level I coatings inspector as described in ASTM 04537 Section 6.2. The 
SELLER' s inspector training, qualification and certification procedures and plan shall include 
classroom training on the WTP project specification, and the SELLER' s reviewed procedures using 
the guidelines provided in ASTM 05498. The SELLER' s inspector must demonstrate his/her 
capability ofusing the inspection equipment and performing all the required inspections. Additional 
coating work inspection guidance is found in ASTM 03276 and ASTM 06237 which may also be 
used in developing procedures for training and certifying coating work inspectors. 

8.1 .2 The BUYER representative shall be the final authority on the specification compliance for surface 
preparation and materia l application. Any coating, which in the BUYER representative ' s judgment, has 
not been applied in conformance with this specification, shall be rejected. 

8. l.3 The BUYER representative shall have access to each part of the process and shall have the right and 
opportunity to witness any of the Quality Control Tests. 

8.1.4 The SELLER shall furni sh the necessary testing and inspection instruments, properly calibrated and 
maintained. [f equipment is suspected of being out of calibration, it shall be re-calibrated and certificates 
made availab le for verification to the BUYER. Such equipment shall be available for use by the BUYER 
in conducting surveillance of the work. Calibration of testing and Inspection instruments shall be 
traceable to NIST or Buyer authorized alternative standards. 

8.1.5 The SELLER shall halt the coating Work and make corrections to the procedures, as necessary to correct 
repetitive fau lts found in the Work. 

8.1.6 Prior to using compressed air, the qua lity of the air downstream of the separator shall be tested in 
accordance with the requirements of ASTM 04285 by blowing the air onto a clean white blotter or cloth 
for two (2) minutes at a distance ofno more than (12) inches to check for any contamination, oil , or 
moisture. "This test shal I be performed at the start of work and every 4 hours thereafter" . The test shall 
also be made after any interruption of the air compressor operation or as required by the BUYER. The air 
shall be used only if the test indicates no visible contamination, oil, or moisture. If contaminants are 
evident, the equipment deficiencies shall be corrected and the air stream shall be re-tested. Moisture 
separators shall be bled continuously. All lines shall be tested individually prior to use. Surfaces 
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determined to have been blown down or blasted with contaminated air shall be c leaned of all 
contamination then re-blasted with clean air and abrasive. Coatings determined to have been applied 
using contaminated air shall be removed and reapplied using clean a ir. 

8. 1.7 lnspection points shall be established as fo llows: 

• Prior to the start of Work. 
• Immediate ly following the surface preparation 

• Immediate ly prior to the coating application 

• Fo llowing the application of each coat 

• Following the curing of the coating 
• Fina l inspection and s ign-off, in accordance w ith the proj ect requirements 

8. 1.8 Any defects disclosed by inspection shall be re-inspected after correction. 

8.1.9 The SELLER shall keep the records ind icated be low, and submit these records to the BUYER (refer to 
Section 4.6 and Appendix G). The following lists the frequencies: 

Coatingi'.Insgection Steg Reguired Freguency 
I. Pre-Surface Prep I 00% visual on Pre- Surface 

Surface Preparation I 00% on Surface Prep/Cleanliness 

Profi le Profile first item of each type per shi ft and every 20 items 
thereafter or other frequency as BUYER accepted in 
SELLER's procedures. 

2. Environmental/Air Quality At the start of each work and every 4 hours thereafter or 
more often during changing conditions. 

3. Rec irculated Abras ive At the start of work and every 4 hours thereafter 

4. Th ickness Per SSPC PA2 On large items five (5) spot reading per 100 sq.ft. 

On items < 100 sq.ft. fo ur (4) spot readings 

On items less than 4" (valves, fittings, components, etc) two 
(2) spot read ings, 

For repair spots < 6 sq. inches and > I sq. inch. Two (2) 
spot readings 

For repair spots < I sq. inch one ( I ) spot reading 

For small chips/nicks/scratches and pinhole size repair 
spots need onl y a visual. 

For complex surfaces such as structural stee l (stee l beams) 
the frequency of dry fi lm thickness readings shall be in 
accordance with SSPC-PA2 Appendix 3 section A3.4 . I 
excluding any readings on the fl ange toes. In accordance 
with fi gure A.3 "The Surface of a Stee l Beam" the 
fo llowing locations are acceptable for the test readings- I, 
3, 4, 5, 7, 9, IO and 11 ; and the fo llowing locations are 
excluded fro m test readings- 2, 6, 8, 12. For beams less 
than 20' -0" two (2) sets of 8 spot readings shall be taken. 
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For beams 20 '-0" thru 60 ' -0" three (3) sets of8 spot 
readings shall be taken. 

I 00% of all items 

8.2 Surface Preparation Inspection 

8.2.1 Verify environmental conditions and compressed air quality (refer to Section 7.3.2, 8.1.6). 

8.2.2 Verify recirculated grit is grease and oil free (refer to Section 7.3.7). 

8.2.3 Verify surface cleanliness and profile (refer to Sections 7.3.5, 7.3.6 and 8.1 .9). 

8.2.4 Grease free chalk shall be used to mark local areas, which do not meet the specified requirements (e.g., 
soapstone and crayons are not acceptable). 

8.3 Coating Application 

8.3.1 Environmental conditions and compressed air quality shall be verified per Sections 7.3.2, 7.4.4, 8.1.6 and 
8.1.9. 

8.3.2 Dry coating thickness (DFT) shall be measured with a magnetic film thickness gage such as an Elektro
Physik "Mikrotest" or Positector 2000, Positector 6000 or BUYER authorized equal in accordance with 
SSPC PA2. The number and location of dry film thickness readings shall be in accordance with section 
8.1.9.4. 

8.3.2 .1 The gage shall have an appropriate range that is suitable to measure the thickness expected and 
record calibration accuracy in accordance with SSPC PA 2 at the start of work, against certified 
coating thickness calibration standards for non-magnetic coating of steel, traceable to NIST or 
BUYER authorized alternative standards. The calibration standards shall be in date, and 1.5 mil to 
20.0 mil range, unless otherwise specified . 

8.3.3 Any surface with a measured thickness outside of the limits described in Section 7.4.8 shall be rejected. 
These areas shall be reworked or re-cleaned and re-coated at the SELLER' s expense. The average of the 
required number of readings shall be within the specified dry film thickness range. Any of the required 
spot readings may be as low as 80% of the minimum specified or 120% of the maximum specified as long 
as the average of all the readings is within the specified range. An individual spot reading that conforms 
to this criteria conforms to the specified dry film thickness. 

9 Storage, Handling and Shipping 
9.1 Coating Materials 

9 .1.1 Coating materials shall not be stored in direct sun light or exposed to inclement weather ( e.g. rain, snow, 
sleet, freezing rain, dew point condensation, see also Section 9.1.5). Materials shall remain under cover 
until ready to use. 

9.1.3 Coating material shall be delivered in manufacturer' s original unopened containers. Each container shall 
be clearly identified with the manufacturer' s name, product designation, batch number, date of 
manufacture and shelf life expiration date. 

9.1.4 The maximum shelf life allowed for coating materials used on the WTP project is 24 months from the date 
of their manufacture. Coating materials that are older than 24 months or that exceed the manufacturer's 
published shelf life, if less than 24months, shall not be used and shall be placed on HOLD and segregated 
from other coating materials. A one-time shelf life extension of no less than three (3) months and no more 
than six (6) months, may be issued by the coating manufacturer. The shelf life extension shall be based on 
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laboratory testing of retain samples taken at the time of manufacture or by testing a sample provided from 
the actual coating material in question. Where testing verifies an outdated coating material still complies 
with its original design criteria, it is acceptable for shelf life extension . Expiration date stickers, provided 
by the coating manufacturer, shall be affixed to each container prior to release from HOLD. The stickers 
shall include the product number, batch/lot number, the new expiration date and suitably marked to 
indicate that they came from the coating manufacturer. A new Appendix F shall be provided by the 
coating manufacturer that includes the test results and specifically indicates it was provided to document 
shelf life extension including new expiration date. Coating materials that have not been stored or handled 
in accordance with Sections 9.1.5, 9.1.6, 9.1.7 and 9.1.8, may not have their shelf life extended. 

9.1.5 Coating material shall be protected from moisture, direct sunlight and temperatures below 40°F or above 
I 00°F unless otherwise allowed by the coating manufacturer's latest published instructions and verified by 
the BUYER. 

9.1.6 Coating material containers where the airtight seal has been broken or any of the contents are lost, shall 
not be used and shall be clearly marked and segregated from useable coating material. 

9.1 .7 Coating material containers shall not be opened except for immediate use. 

9.1.8 Unused material shall be returned to storage as soon as possible at the end of each Workday. Materials 
left out for more than eight (8) hours in an uncontrolled storage area (areas without environmental controls 
that are exposed to ambient weather) shall not be used and shall be clearly marked and segregated from 
useable coating material. 

9.1.9 All required coating material certifications (Appendix F forms) for each batch of material delivered to the 
SELLER shall be available at the time of material receipt. Materials de livered to the shop without the 
required documentation shall not be used and the SELLER shall tag and place discrepant materials into a 
hold area clearly separated from acceptable material. Once required documentation is received or 
otherwise corrected and found to be acceptable, the discrepant materia l may then be taken off hold status 
and used. 

9.2 Steel Items and Equipment 

9.2.1 The SELLER shall be solely responsible for the condition of the steel items and equipment from the time 
they are received until they have been delivered to the BUYER. 

9.2.2 All booms, hooks, clamps, forks, supports, and skids used in handling or storing coated items shall be 
designed and maintained in such a manner as to prevent any damage to the items or to the coating and 
shall be reviewed by the BUYER's representative. Chains and wire rope in direct contact with the coated 
items are not acceptable. Fabric lifting and tie down straps shall be used. 

9.2 .3 The SELLER shall inspect all items upon receipt for shipping and handling damage. Any visible damage 
observed at this point shall be noted on the receipt inspection report. 

9.2.4 All coated steel items and equipment shall be stored on padded supports as necessary to preclude damage 
to the coating. The supports shall be properly spaced and leveled. 

9.2.5 The BUYER's representative will have authority to stop any storage or handling activity, if there is a 
possibility of damage to the coating. 

9.2.6 All steel items and equipment damaged by the SELLER shall be repaired in accordance with the 
specification at the SELLER's expense. Only repair procedures reviewed by the BUYER shall be used. 

10 Documentation 

10.1 The SELLER shall provide a record of all materials used (re lated to individual batch number- refer to 
Appendix F). 
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10.2 The SELLER shall provide a record of all required daily inspections (Example- Appendix G) that includes 
pre-surface preparation, compressed air cleanliness, environmental conditions, surface preparation and 
roughness, location of field repairs coated, application, visual inspection, dry fi lm thickness, holiday testing 
and all touch-up/repair. This record shall inc lude the coating and thinner materials used and the ID of the 
items coated to provide traceability. 

10.3 All quality documentation shall be available for review by the BUYER representative within 24 hours from 
the time it is generated. 

10.4 SELLER documentation fonns or the way that the actual Work will be documented shall be provided by the 
SELLER as part of the procedures submittal for review by the BUYER. 

10.5 Documentation shall be submitted in accordance with the req uirements listed in Section 3 of the Material 
Requi sition (MR). 
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TABLE 1 - PREQUALIFIED COATING PRODUCTS 

Coating Generic Products 
Dry Film 

Ameron Carboline Devoe Dudick Inter- Shcn vin 
Number T hickness (mils) 

national Williams 

P02 Organ ic Zinc Epoxy 3.0-5.0 Amercoat Carlxizinc 859 313 None lnterzinc 52 Zinc Clad IV 
Primer 68 HS 

P04 High Build Epoxy 4.0-6.0 Amercoat 385 Carboguard 224HS Protecto-Coat lntergard Macropoxy 646 
890 330 or 300 475 1-lS 

NOTES to Table 1, Appendix C: 

I) A ll versions of the above coating materi als shall comply the WTP proj ect voe req uirements of3 .8 lbs./gal and sha ll a lso 
comply with more restrictive local voe requirements where the work is being performed. In the event the li sted coating 
materia ls or acceptable versions of the li sted coating materi als do not meet the local voe requirements an alternate voe 
compliant materi a l may be submitted for rev iew. 

TABLE 2 - COATING SYSTEM CODES 

SYST EM D 
CODE 

COAT I P02 

COAT2 P04 

COAT 3 P04 

COAT 4 

NOTES to Table 2, Appendix C: 

I) The surface preparation fo r all coating systems shall be SS PC SP IO Near White Blast with a surface profi le of 1.5 to 3.0 mi ls 
unless otherwise noted in thi s specification or the materi al requ is ition. 
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Appendix D 
Coating Schedule 

No. Item - Component 
System 
Code 

7.0 Skid Mounted Equipment 

Surface Prep. I" 
SSPC Coat 

Initial I Repair 

7.1 0 Skid Mounted Equi pment- All items on the skid shall be individua lly coated. 
interior 

24590- LAW-3PS-MBTV-T0001, Rev 6 
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DFT in 2nd DFTin J'd DFT in 
mils Coat mils Coat mils 

8.0 Miscellaneous Steel Items and Equipment 
Miscellaneous Mechanica l 

Color 

8.20 

I 
Equipment- D SPI0 SPII P02 3.0-5.0 P04 4.0-6.0 P04 4 .0-6.0 

ANS I 70 

Interior 

NOTES TO APPENDIX D 
5. Flange surface (except gasket surfaces) & boltholes shall be cleaned and coated the same as 

the adjacent component. 
8. Individual components of skid-mounted units shall be coated as noted for each individual 

item listed in Appendix D. 
9. Complete details of the Manufacturer 's Standard coating system shall be submitted for 

review. Refer to Section 6.2. 
18. To minimize the potential of cracking or chipping where bolts are torqued onto precoated 

surfaces and within the bolted connection itself, a three coat coating system may be reduced 
to the prime coat and one finish coat directly under the bolt head, washer and nut up to 1 /2" 
beyond. 
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Coating Manufacturer's Product Identity Certification Record 
Project Name: ----- ---- Coating Manufacturer: 

Project Number: Purchase Order Number: - --------
Project Location : Contract Number: ---------
Coating Applicator: --------- Generic Coating Type: 

Product Name: Product Number: - - ------ -
(For mu/ti-component products, provide data for all components on one or more Appendix F forms). 

(Provide the standard range and actual batch values for each fest) 

TEST RESULTS Component A Batch No. Component B Batch No. 

Test Test Method Standard Batch Standard Batch 
Used Range Actual Range Actual 

Weight per Gallon 

Viscosity 

Flash Point (Typical) 

% Solids by Volume 
(Typical) 

Cure to recoat time 
@ 50F, 70F, & 90F 
(typical) 

Batch Size 

Date of Mfg. 

Shelf Life 

Expiration Date 

COMMENTS: 

I hereby certify that the coating materials described above were manufactured with the same formulation , raw 
materials, production methods, and quality contro l standards as the coating materials originally tested and/or 
accepted for use at the River Protect ion Project-Waste Treatment Plant (WTP) Project site, located in the 200 
East Area of the Hanford Site in Washington State in accordance with the requirements of WTP specification 
24590-WTP-3PS-AFPS-T000 1, 24590-WTP-3PS-AFPS-T0003 ,24590-WTP-3PS-AFPS-T0004, 24590-
WTP-3 PS-AFPS-T0006 and 245 90-WTP-3 PS-PX 04-T0004. 

Signed: Date: ----- -----------
Title: Company: 

----- -----------
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Surface Preparation and Coating Inspection Form 
Page of 

REPORT NO: ______ ________ _ DATE: 
PROJECT: ______________ _ DAY: M T W T F S S 
SUBCONTRACTOR/SELLER: _ _ ______ _ SHIFT: 
EQUIPMENT/AREA: _ _ _____ _ ___ _ fNSP ECTO R: 
SUBSTRATE: STEEL/CONCRETE/OTHER- COATING SPEC NO/REV: _______ _ 
ENVIRONMENT AL CONDITIONS: 

WORK ACTIVITY 

TIME 

DRY BULB TEMP. °F 

WET BULB TEMP. °F 

RH % 

DEW POCNT °F 

SURFACE TEMP. °F 

BLOTTER TEST 

PRE-SURFACE PREPARATION: 
SP- I: _________ MASKING/PROTECTION: ___ _ SURFACE DEFECTS: ______ _ 

SURFACE PREPARATION : 

METHOD: _____ __ _ ABRASIVE TYPE/SIZE/STORAGE: ______________ _ 

CLEANLIN ESS SPEC: ___ _ ACTUAL: _____ PROFILE SPEC: ___ _ ACTUAL: ____ _ 

EQUIPMENT: ___________________________ ___ __ _ 

COATING MATERIALS & MIXING : 
PRODUCT(S) __________ ___________ _____ _ ____ _ 

BATCH NO(S)/QUANTITIES/EXPIRA TION DATE: ________ ----'--/ _______ --'--/ _____ _ 

THINN ERS/THINNING RATIO: ___ ___ ___ _____ ~ / _______ ~/ _____ _ 

STORAGE: _______ _ MIXING: _____ _ INDUCTION TIME: _________ _ 

MATERIAL TEMP ERATURE: _______ _ POT LIFE EXPIRATION TIME: _________ _ 

COATING/LrNING APPLICAT ION ST ART T IM E: _______ _ FINISH TIM E: _________ _ 

COAT: PRIMER/PRIMER T.U./SECOND/SECOND T.U./THIRD/THIRD T.U./OTHER 

METHOD: ___ _ WFT: ___ _ RECOAT T l ME/T EMP: ___ _ CURE TIME/TEMP: ____ _ 

EQUIPM ENT: _________________________________ _ 

APPLIED COATING: 

VISUAL INSPECTION (FILM IMPERFECTIONS): _____________________ _ 

DRY FILM THICKNESS: SPEC: _____ _ ACTUAL: _____ _ METHOD: ______ _ 

HOLIDAY TEST: __ _ METHOD : ____ _ OTHER TESTING: ___ _ METHOD: ______ _ 

TOUCH-UP AND REPAIR: ______ ___ _ FINAL CURE: ______________ _ 

COMMENTS: ( Use reverse side or attach extra pages) 

INSPECTOR'S SIGNATURE/DATE 
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Appendix H 
Manufacturer ' s Standard Coating Data Sheet 

The SELLER proposes the fo llowing Manufacturer's Standard (Mfg. Std.) or alternate coating system that 
is suitab le for the exposure conditions of steel items and equipment in radiation and non-radiation areas . 

I. "Equipment Description: 
A. Tag Number __________________________________ _ 

B. Part(s) i.e. skirt, shell, channels, lugs, etc.* 
C. Design/Operating Temperatures, designate °For °C ......... .. ......... .. °F °C 
D. Does Equipment Receive Steam out (Yes/No), Temperature °F °C 
E. Insulated/Uninsulated 
F. Fireproofing (Yes/No) 

"G. Carbon Steel (CS), Stainless Steel (SS), other (List) 

2. "Seller: 

3. "Surface Preparation: SSPC No./Profile 

4. Coating System Designation: (Code) 
First Coat 

"A. Type of Coating ... .. .... .. .... _________ _ 
" B. CoatingMfg./No.** ....... .. _________ _ 
"C. Dry Film Thickness 

(Min/Max in mils)/(µm) ... ________ _ 
D. Wet/Film Thickness 

(Min/Max in mils)/(µm) 
E. Curing Method .. .. .... .... .... . ________ _ 

"F. Color ..... .. ...... ... ......... .... ... . . ----------
G. Dry to Recoat... ... ............. _________ _ 
H. Pot Life .............. ..... ... .. ... . ----------
L. Thinner I % .... ....... .......... .. _________ _ 

I 

Second Coat 

5. Total DFT of System: (Mils/~1m)(Min/Max) ......... ...... . / Min. 

6. Material Storage: Temperature Requirements (Min/Max) / 

7. Shelf Life: Months 

8. Application Environmental Limits: 

Third Coat 

I 

A. Temperature Ambient and Surface (Min/Max)... .... ... / / 

Max. 

B. Hwnidity (Min/Max)······ ··· ·········· ··············· ·· ··· ···· ··· ··· ·· ·· ··· ··· ····· ·········· ·· ····· ·· ····· ·· ··· ··· ·· ·····-----~/ ___ _ 
C. Surface Temp ~5°F above Dew Point temp. (Yes/No) .... ...... ................. .... ... .... .... .... ... .. ___ ______ _ 

9. Protection of surfaces that will be inaccessible after equipment installation (such as underside of 
base plates, interior of fans, vessels or equipment housings) 

10. Rust Preventative for machined faces: (**Mfg./No.) _________ _ 

11. Quantity of touch-up coating supplied: -~N,~o~n~e ______ ____ _ 

12. Additional information: (attach extra page as necessary) 

* Use additional cop ies of this fonn for each part described in I above that requires a di fferent coating system. A completed copy of this 
data sheet shall be submitted to CONTRACTOR/BUYER with the initial vendor data submittal. 

** Include manu factu rer' s technical data sheets and MSDS fo r each proposed coating & preservat ive. 
" Mandatory data entry. Other entries should be completed where information is ava ilable from sub vendor or from coating material 

technical data sheets. 
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ATTACHMENT EEQ 

LAW TCO CUSTOMIZED EEQ GUIDANCE 

Environmental Equipment Qualification Requirements for SS-Chemical Toxicity 
Equipment in the LAW Facility 

Environmental Equipment Qualification Requirements for SS-Chemical Toxicity Equipment 

1. The equipment shall be designed under applicable codes and standards to withstand the 
effects of its environmental and process conditions and perform its safety funct ion under 
the applicable Design Basis Event (DBE) cond itions. 

2. The Seller shall establish and document the abi li ty of the supplied safety eq uipment to 
perform its safety function under the most severe environmental and process conditions 
to which it is subject during its installed life. 

The evaluation necessary for this purpose may be based on testing, analyses or operating 
experience. The necessary data shall have been obtained under quality assurance 
requirements imposed elsewhere in the procurement documents. 

The environmental service conditions considered shall be those contained in the 
Equipment Qualification Datasheets (EQD) applicable to the supplied equipment and are 
provided as part of the procurement documents. The process conditions considered shall 
be those stated in the equipment datasheets or elsewhere in the procurement documents. 

Testing performed to establish adequate performance under Design Basis Event (DBE) 
conditions, including Seismic test ing, need not be performed on an aged test specimen. 

3. The Seller shall consider the aging effects of the environmental and process conditions. 

The Seller shall consider the effects of temperature (thermal aging), radiation and wear as 
aging mechanisms. For radiation exposure evaluations, a total radiation dose of less than 
l .0E03 Rad is not a significant radiation aging mechanism for electronic components. A 
total dose of less than l .0E04 Rad is not a significant radiation ag ing mechanisms for 
organic compounds. 

The results of the aging evaluation shall be documented as recommended maintenance, 
replacement and/or surveillance actions which are required in response to the aging 
effects. 

The desired qualified life for the supplied equipment for the WTP is 40 years. However, 
if agreed to by the BUYER, the equipment/component qualified life may be less than 40 
years. 

4. Components not involved in the equipment 's safety function(s) may be excluded from the 
Se ller's qualification process if it can be shown, through a documented means such as 
analysis that assumed failures, including spurious operation, have no adverse effect on 
the stated safety function(s) or by way of interfaces, on the safety function(s) of other 
equipment. 
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5. The results of the qualification evaluations required above shall be specific to the 
equipment items supplied to WTP. Any modifications made to the equipment after the 
evaluations are complete shall also be evaluated in accordance with the above 
requirement and the results sha ll be similarly documented .. Modifications to the 
equipment include changes in its des ign, materials, manufacturing process, clearances, 
lubricant, or mounting conditions. 

6. Documentation of Qua I ification 

a. The Seller shall provide a signed Certificate of Conformance to the specified 
performance requirements. The certificate shall be in the form shown in 
Attachment 11 of the primary specification 24590-LA W-3PS-MBTV-T000 I, 
Engineering Specification for LAW Thermal Cataly tic Oxidizer/Reducer. 

b. Passive Equipment 

1. The Seller sha ll provide a documented evaluation confirming that the 
app licable bounding normal, abnormal, accident and post accident 
environmental and process conditions will not degrade non-metallic 
component/subcomponent performance in such a manner as to prevent 
the equipment from performing its required passive safety function(s) . 

c. Active Equipment (including all electrical, instrumentation and controls 
equipment) 

d. The Seller sha ll either: a) document recommended replacement (whole 
equipment or parts) or maintenance actions which are required in response to the 
aging effects and include a specific statement that the recommended replacement 
(whole equipment or parts) or maintenance actions are based on the aging 
considerations, orb) provide a statement that no maintenance / components 
replacements are required due to aging considerations if the equipment is not 
susceptible to aging, 

e. All qualification documentation shall be submitted to WTP under document 
category 35 of BNI Form G-321-E. 
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34.0 ANSI K61.1 , American National Standard Safety 
Requirements for the Storage and Handling of 
Anhydrous Ammonia 

Revision: 1999 

Sponsoring Organization: Compressed Gas Association, Inc . 

WTP Specific Tailoring 

The following tailori ng of ANSI K6 1. l is required for use by the WTP project as an implementing 
standard fo r the safety related systems design. 

Page 9; Section 5.1 Equipment and systems 

Revise Section 5.1 as fo llows: 

Not Applicable 

Justification: Section all ows the continued use or reinstallation of containers and systems des igned and 
installed under earlier versions of codes and ANSI standards. WTP does not plan on using previously 
installed or design equipment. Therefore, Section 5.1 of this standard wi ll not be implemented for th is 
project. 

Page 11 ; Section 5.2 Requirements for new construction and original test, repair, and 
alterations of containers (including DOT portable tanks) , other than refrigerated storage 
tanks 

Revise the first sentence of Section 5.2.2.2 as follows: 

Steels used in fabricat ing pressure containi ng parts of a container shall not exceed a specified ASME 
Code Minimum Yie ld Strength of70 ksi (483 MPa) (does not apply to Sections 8, 9, and 10). 

Justification: Section 5.2.2 states that containers designed and construction in accordance with the 
ASME Code shall comply with the following requirements . ln the word ing of Section 5.2.2 .2, the term 
"shall not exceed a specified tensi le strength of 70 000 psi" is ambiguous. 

ANSI K61 .1 - 1989, paragraph 5.2.2.2 states that "Steels used in fabricati ng pressure-containing parts of a 
container shall have a tensile strength no greater than a nominal 70,000 psi ( 480 MPa) ( does not apply to 
Sections 8, 9, and 10)." This paragraph is interpreted to mean that materials with a tensile strength range 
of 65,000 to 80,000 psi or 70,000 to 95 ,000 psi would be suitable for this fabrication. A material with a 
tensile strength range of 80,000 to 105,000 would not be acceptable. 

CGA-2 - 1995, paragraph 18.2.1 states that "Stee ls used to fabricate the pressure-retain ing parts of a 
contai ner must not exceed 70,000 ksi minimum specified tensile strength in order to mi nimize the 
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potential for the development of stress corrosion cracks during service". Again, this paragraph is 
interpreted to mean that a material with a specified range of 70,000 to 95,000 psi would be acceptable for 
this fabrication. 

ANSI K61.1 - 1999 I CGA G-2. l - 1999, paragraph 5.2.2 .2, states "Steels used in fabricating pressure 
containing parts of a container shall not exceed a specified tensile strength of 70,000 psi ( 483 MPa) (does 
not apply to Sections 8, 9, and 10)." Exception: Implements of husbandry may be fabricated from steel 
having a specified tensile strength of 75,000 psi (517 MPa)". 

From the sequence of the code issue dates , it appears that the CGA recognized the ambiguity of the word 
"nominal" when referring to the tensile strength in ANSI K61.l - 1989, Section 5.2.2.2, and corrected it 
in CGA-2 - 1995 to indicate the minimum specified tensile strength. In ANSI K6 l. l - 1999 / 
CGA G-2.1 - 1999, Section 5.2.2.2, it appears that the CGA revised its terminology to be more consistent 
with the terminology used in the ASME codes for the specified tensile strength, which are the minimum 
tensile strengths. The purpose of tailoring Section 5.2.2.2 is to remove any ambiguity and provided 
consistency between the ASME Code and ANSI K6 l. l -1999. 

This tailoring is per DOE Letter 10-NSD-068 dated September 24, 2010 (CCN 225818). 

Page 19; Section 6.3 Pressure relief devices 

Revise Section 6.3 .2 as follows : 

Not Applicable 

Justification: Section specifies relief valve design for underground containers. WTP does not plan to 
install underground containers. Therefore, Section 6.3.2 of this standard will not be implemented for this 
project. 

Revise Section 6.3.3 as follows : 

Not Applicable 

Justification: Section specifies manhole design for relief for underground containers. WTP does not plan 
to install underground containers. Therefore, Section 6.3.3 of this standard will not be implemented for 
this project. 

Page 19; Section 6.4 Installation of storage containers 

Revise Section 6.4.4 as follows : 

Not Applicable 

Justification: Section specifies design requirements for the installation of underground containers. WTP 
does not plan to install underground containers. Therefore, Section 6.4.4 of this standard will not be 
implemented for this project. 

Revise Section 6.4.5 as follows: 
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Justification: Section specifies design requirements for the installation of underground containers. WTP 
does not plan to install underground containers. Therefore, Section 6.4.5 of this standard will not be 
implemented for this project. 

Revise Section 6.4.6 as follows: 

Not Applicable 

Justification: ANSI K61.1 requires both above and below ground containers greater than 1200 gallons to 
be at least 5 ft. apart. However, OSHA 1910.1 11, Storage and Handling of Anhydrous Ammonia, only 
implements this requirement for underground containers; OSHA 1910. I l l(c)(5)(vii) states: "The distance 
between underground containers of over 2,000 gallons capacity shall be at least 5 feet." CGA G-2 (1995) 
addresses the safety requirements for the storage and handling of anhydrous ammonia and in Section 
18.11 .3 States: "Horizontal Clearance. The horizontal clearance between containers shall provide 
adequate access for emergencies, inspections, and maintenance." WTP's ammonia facility is 
aboveground, pier mounted, and monitored for ammonia releases and the installed platform provides 
access for personnel to facilitate operations, maintenance, inspections, and egress, therefore ANSI K61 .1 
Section 6.4.6 is not applicable. 

Revise Section 6.4 .7 as follows: 

Not Applicable 

Justification: Section specifies design requirements for the installation of underground storage systems. 
WTP does not plan to install underground storage system. Therefore, Section 6.4.7 of this standard will 
not be implemented for this project. 

Revise Section 6.4.8 as follows: 

Not Applicable 

Justification: Section specifies design requirements for the installation of underground tanks. WTP does 
not plan to install underground tanks. Therefore, Section 6.4.8 of this standard will not be implemented 
for this project. 

Page 20; Section 6.5 Reinstallation of containers 

Revise Section 6.5 as follows: 

Not Applicable 

Justification: Section specifies requirements for reinstallation of containers. WTP does not plan to use 
previously used containers. Therefore, Section 6.5 of this standard will not be implemented for this 
project. 
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Pages 21-26; Section 7 

Revise Section 7 as follows : 

Not Applicable 

Refrigerated storage 

Justification: This section establishes design requirements for system using tanks for the storage of 
anhydrous ammonia under refrigerated condi tions. WTP does not plan on a system using tanks for the 
storage of anhydrous ammonia under refrigerated conditions. Therefore, Section 7 of this standard wi ll 
not be implemented for this project . 

Pages 26-28; Section 8 Systems mounted on railcar structures (tank cars), other than 
DOT class 106A, for transportation of ammonia 

Revise Section 8 as fo llows: 

Not Applicable 

Justification: This section establishes design requirements for tank cars for the rail transportation of 
ammonia. WTP does not plan to receive anhydrous ammon ia by rai I car. Therefore, Section 8 of this 
standard will not be implemented fo r this project. 

Pages 31-32; Section 10 

Revise Section IO as follows: 

Not Appl icable 

Systems using DOT portable tanks and cylinders 

Justification: This section establ ishes requirements for cyl inders (less than 1000 pounds), DOT portable 
tanks and DOT containers. WTP does not plan to rece ive anhydrous ammonia by container or cylinder. 
Therefore, Section 10 of this standard wi ll not be implemented fo r this project. 

Pages 32-34; Section 11 

Revise Section 11 as follows: 

Not Applicable 

Systems mounted on farm wagons (implements of husbandry) 
for the transportation of ammonia 

Justification: This section establishes requirements fo r equipment mounted on farm wagons for the 
transportation of ammonia. WTP does not plan to use farm wagons for the transportation of ammonia. 
Therefore, Section 11 of this standard will not be implemented fo r this project. 
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Pages 34-35; Section 12 Systems mounted on farm wagons (implements of husbandry) 
for the application of ammonia 

Revise Section 12 as fol lows: 

Not Applicable 

Justification: This section establishes requirements for equipment mounted on farm wagons for the 
application of ammonia. WTP does not plan to use farm wagons for the application of ammonia. 
Therefore, Section 12 of this standard will not be implemented for this project. 

Pages 35-37; Section 13 References 

The references listed shall be constrained to the approved versions listed in the SRD or approved changes 
and equivalencies. 

The following references shall be excluded: 

ANSVASHRAE 15, American National Standard Safety Code for Mechanical Refrigeration 

ANSVIIAR 2, American National Standard for Equipment, Design and Installation of Ammonia 
Mechanical Refrigeration Systems 

ANSVASME B31.5 , American National Standard for Refrigeration Piping 

ANSVSAE J l 5 l 3f, Refrigeration Tube Fittings 

APl Standard 620, Design and Constrnction of Large Welded Low-Pressure Storage Tanks 

Justification: The above references are for the design of refrigerated storage systems. WTP does not 
plan to use a refrigerated anhydrous ammonia storage system. Therefore, these references will not be 
implemented for this project. The exception is ANSI/ASME B31.5 which provides a basis for utilizing 
certain materials in lower temperature applications considered compliant with the intent of ANSI K61.I 
requirements for Piping, Tubing, and Fittings. 

Limitations of Tailoring: The use of ASME B31.5 in WTP systems required to be compliant with ANSI 
K6 l. l is limited to isolation valves on the ammonia storage vessels. ASTM A536 material is considered 
compliant with the intent of ANSI K61. l paragraph 5.6.6, but its use is limited to ammonia storage vessel 
isolation valve bonnets. 

The following references shall be excluded: 

40 CFR Part 280, Technical standards and corrective action requirements for owners and operators of 
underground storage tanks (UST) 

Justification: The above reference is for underground storage tanks. WTP does not plan to use 
underground storage tanks for anhydrous ammonia. Therefore, these references will not be implemented 
for this project. 
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CGA G-7, Guide to the Preparation of Precautionary Labeling and Marking of Compressed Gas 
Containers 

ANSVCGA V-1 , American National Standard Compressed Gas Association Standard for Compressed 
Gas Cylinder Valve Outlet and Inlet Connections 

Justification: The above references are for the use of cylinders and small (less than 1 ton) containers. 
WTP does not plan to use cylinders or small containers for anhydrous ammonia storage. Therefore, these 
references will not be implemented for this project. 

The following references shall be excluded: 

ANSVASAE S276, Slow Moving Vehicle Identification Emblem 

ANSI/ ASAE S338.2, Safety Chain for Towed Equipment 

Justification: The above references are for the use of ammonia systems mounted on farm equipment. 
WTP does not plan to use farm equipment for anhydrous ammonia storage. Therefore, these references 
will not be implemented for this project. 
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26.0 AS1"1E B31.3-1996, Process Piping 

Revision: 1996 

Sponsoring Organization: ASME 

WTP Specific Tailoring 

The following tailoring of ASME B3 l .3, Process Piping, is required for use by the WTP contractor as 
an Implementing Standard for: (1) the fabrication and installation of those portions of the C5V ductwork 
that are being embedded in concrete, (2) the use of ASME B31 .3-2010, Appendix P, Alternative Rules for 
Evaluating Stress Range for evaluating stress ranges due to pressure cycling and operational load cycling, 
(3) the use of ASME B 16.9 welding tees in accordance with ASME B31.3-2002, ( 4) use of vacuum box 
leak testing, (5) the ASME B31 .3-1998, paragraph 345.2 .3(c), allowance for not leak testing closure 
welds outside of a closed cell (black cell) and/or hard-to-reach area, (6) the test pressure that is used for 
piping systems subjected and designed to HPAV events, and (7) design for HPA V 
Detonation/Deflagration loads and associated thermal gradients. 

• The tailored sections of ASME B31.3 applicable to embedded ductwork will only be utilized to the 
extent that it will cover the fabrication, installation, and inspection (and associated testing) of 
Category D fluid service piping being used as CS ductwork. Air testing requirements for this 
ductwork will be compliant with ASME AG-I. Below is a description of those portions of 
ASME B31.3 that apply to fabrication, installation, and inspection of Category D fluid service piping 
and the sections of the SRD that they will apply to . 

• The tailored sections of ASME B31.3 applicable to welding tees will only be used for ASME B 16.9 
welding tees. As long as the stress intensification factors from ASME B3 l.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 B31.3 can be used. Below is a description of those portions of ASME B31.3 , Appendix D, 
Table D300, that apply to welding tees and the section of the SRD to which they will apply. 

• The tailored paragraphs of ASME B31.3 applicable to vacuum box leak testing, in 1 ieu of hydrostatic 
or pneumatic leak testing, will only be used to leak test full penetration circumferential piping field 
butt welds inside a closed cell (black cell) and/or hard-to-reach area as defined in Appendix M, out to 
the first isolation component outside the closed cell (black cell) and/or hard-to-reach area. Further, if 
the 100 % volumetric inspection using ultrasonic examination per ASME B31.3 paragraph 344.6, is 
conducted for welds to be vacuum box tested, then the ultrasonic examination shall be conducted 
using a method that creates and maintains a reproducible computerized image(s) of the entire weld in 
the axial and radial direction. 

• The tailored paragraphs ofASME B31.3 adopting the provisions of ASME B31.3 (c) - 1998 
Addendum paragraph 345.2.3(c) are applicable to all ASME B31.3 piping in all facilities except for 
closure welds in closed cells (black cell) and/or hard-to-reach areas. 

Piping providing a confinement function in accordance with SRD 4.4-3 and 5.1-2 will comply 
with the following sections of ASME B31.3-1996, Process Piping. These sections of ASME B31.3 are 
applicable for embedded ductwork. 

Chapter 3, Material s 

Chapter 5, Fabrication 
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Table 341.3.2, Visual acceptance criteria for Category D fluid service piping 

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are 
required. ASME B3 l .3 will apply to materials, fabrication, and inspection standards as appropriate . 
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-!. 

Piping providing a confinement function in accordance with SRD 4.4-2 will comply with the 
following sections of ASME B31.3-1996, Process Piping with the following modification. 

ASME B31.3-2010 Appendix P: Alternative Rules for Evaluating Stress Range will be used to evaluate 
stress ranges due to pressure cycling and operational load cycling to address ASME B31 .3-1996 Section 
301.10: Cyclic Effects . 

Justification: ASME B31.3-1996 Section 301.10 specifies that fatigue due to pressure cycling, thennal 
cycling, and other cyclic loadings shall be considered in the design of piping. No additional methodology 
is provided by code of record. Therefore, consideration of cyclic loading other than displacement 
controlled loading shall be achieved through the alternative rules provided in ASME B31.3-2010 
Appendix P. This alternate rule does not apply to HPA V affected confinement piping systems as 
addressed separately in this Appendix to the SRD. 

Piping providing a confinement function in accordance with SRD 4.2-2 will comply with ASME 
B31.3-1996, Process Piping, with the following modification: 

In Table D300, the description of welding tee per ASME B 16.9 shall be revised so it is consistent with 
that shown in Table D300 of ASME B31.3-2002: 

Description 

Welded tee per 
ASME B16.9 

[Notes (2), (4), 
(6), (11), (13)] 

Flexibility 
Factor 

k 

1 

Stress Intensification 

Factor (Notes (2), (3)] 

Out-of-Plane, 
io 

0.9 

In-Plane 
i; 

3/4 io + 1/4 

Flexibility 
Characteristic, 

h 

Sketch 

Same as 

ASME 
B31 .3-1996 

This means that for welding tees per ASME B 16.9, note 11 in Table D300 is also changed to: 

(1 I) If rx ~ J / 8D b and Tc ~ 1.5T , a flexibility characteristic of 4.4 T / may be used. / r2 

Justification: The use of a lower flexibility characteristic for welding tees per ASME B.16.9 in 
accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress intensification 
factors. The increased stress intensi fication factors will reduce the allowable out-of-plane and in-plane 
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moments that can be applied to the welding tee and keep the calculated stress below the stresses allowable 
by ASME B31.3-1996. 

Safety piping within the scope ofSRD 4.2-2 shall comply with ASME B31.3-1996, Chapter V, 
Paragraph 345, using the following approach for vacuum box leak testing. Vacuum box leak 
testing, in lieu of hydrostatic or pneumatic leak testing, may be used to leak test full penetration 
circumferential piping, field butt welds inside a closed cell (black cell) and/or hard-to-reach area as 
defined in Appendix M, out to the first isolation component outside the closed cell (black cell) 
and/or hard-to-reach area, only under the following conditions: 

Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with a Bubble 
Test - Vacuum Box Technique method specified in ASME BPV Code, Section V, Article 10, Appendix 
11, subject to the requirements listed below: 

(a) Sensitivity of the test shall be demonstrated to be not less than lE-3 atm-ml/sec at 15 psig. 

(b) The test pressure shall be a partial vacuum of at least 7 psi below atmosphere, applied to the outside 
of the weld. 

(c) The required partial vacuum shall be maintained for at least 20 sec examination time. 

In addition, the following limitations and restrictions shall apply to the application of vacuum box leak 
testing in lieu of a hydrostatic or a pneumatic leak test : 

• Vacuum box leak testing will only be used to leak test circumferential piping field welds inside a 
closed cell (black cell) and/or hard-to-reach area (as defined in SRD Appendix M). This includes any 
welds in extensions of piping systems contained or originating in accessible areas between the closed 
cell (black cell) and/or hard-to-reach area boundary and the first isolation valve or device beyond the 
closed cell (black cell) and/or hard-to-reach area boundary; 

• It shall only be used for piping field welds where required to avoid damage to components, ensure the 
safety to construction workers, perform leak tests of field welds where physical limitations prevent 
hydrostatic or pneumatic leak testing as prescribed in ASME B3 I .3-1996 paragraph 345.4 and 
paragraph 345.5 respectively; 

• Pipe welds that are to be vacuum box leak tested will be assessed for suitability. The number of 
welds to be vacuum box leak tested shall be limited to a maximum of three welds between 
termination points (two termination or closure welds and one intermediate weld) on a given pipe 
system except where physical limitations prevent examination by hydrostatic or pneumatic leak 
testing. DOE will be informed of such exceptions, and may at its discretion and within 48 hours of 
being infonned, respond to BNI on the suitability of the use of vacuum box leak testing for such 
instances. Termination points may be tanks, vessels, valves, etc. (Specifically excluded from the 
definition of termination points are junctions where the pi ping changes design class). This could be 
either the last two closure welds in a closed cell (black cell) and/or hard-to-reach area or the last 
closure weld in the closed cell (black cell) and/or hard-to-reach area and the last closure weld outside 
the closed cell (black cell) and/or hard-to-reach area. In addition, vacuum box leak testing would be 
permitted for the connection welds between construction modules if this is limited to one 
module-to-module weld per piping run within the cells. This is in addition to tennination welds on 
the piping run. A module is defined as a pre-leak-tested subassembly containing multiple pipe 
spools; 

• Vacuum box leak testing shall be limited to full penetration girth butt welds , on straight pipe or 
between straight pipe and pipe components of the same nominal pipe size and same wall thickness on 
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both sides of the weld at the weld location. The following configurations are candidates for vacuum 
box testing: 

(a) Straight pipe to straight pipe connection butt welds 

(b) Straight pipe to 90° elbow connection butt welds 

(c) Straight pipe to 45° elbow connection butt welds 

( d) Straight pipe to concentric reducer connection butt welds 

(e) Straight pipe to eccentric reducer connection butt welds 

(f) Straight pipe to butt welding tee connection butt we lds 

(g) Straight pipe to butt welding reduced outlet tee connection butt we lds 

(h) Straight pipe to valve nozzle connection butt welds 

(i) Straight pipe to tank or vessel nozzle connection welds 

G) Straight pipe to safe-end of a weldolet connection butt welds - full penetration butt welded 
connection only 

(k) Straight pipe to pipe cap connection butt welds 

Prior to the application of vacuum box testing using any of the candidate configurations on piping 
butt welds at the WTP, the Contractor must successfully demonstrate to the DOE, for the candidate 
configuration, that (1) all portions of the weld to be inspected are visible and can be inspected in 
accordance with the ASME Boiler and Pressure and Vessel Code, Section V, Article 10, 
Appendix II - 1995; (2) the vacuum box can adequately maintain a partia l vacuum of 7 psid; and 
(3) vacuum box leak testing can be accompli shed in the time limits and other requirements 
established by this proced ure. The DOE shall be advised at least 7 days in advance of any 
demonstration to qualify a new weld configuration so that they can witness the demonstration. The 
Contractor shall document any demonstration relied upon to j ustify the use of vacuum box leak 
testing on a new configuration. Further, vacuum box leak testing shall be conducted wi th a vacuum 
box that completely encapsulates the weld, at the test location; 

• All welds shall be 100 % volumetrically inspected in accordance with ASME B31.3-1996, paragraphs 
344.5 or 344.6. Jfthe 100 % volumetric inspection is conducted using ul trasonic examination per 
ASME B3 1.3 -1996 paragraph 344.6, then the ultrasonic examination shall be conducted using a 
method that creates and maintains a reproducible computerized image(s) of the enti re weld in the 
axial and radial direction; 

• It shall be limited to welds made using the Orbital welding machines. The only exception is that 
vacuum leak box testing may be used on manual welds if the I 00 % volumetric inspection was 
conducted by radiography per ASME B31 .3-1996 paragraph 344.5; 

• The piping systems and or components on both sides of the weld to be vacuum box leak tested shall 
have been subjected to a hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 345.4, 
a pneumatic test in accordance with ASME B31 .3-1996 paragraph 345.5, a combination 
pneumatic-hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 345.6, or in the case 
of components, leak tested in accordance with the Code or Standard applicable to the design of the 
component; 

• At a minimum, a flexibi lity analysis in accordance with ASME B31 .3-1 996 paragraphs 3 19.4.2 (a) 
and (b) shall be required on any piping systems that contain welds that are to be vacuum leak box 
tested. In addition, a comprehensive flexibility analysis in accordance with ASME B3 l .3 -1996 
paragraphs 319.4.2 (c) and (d) shall be performed on any pipi ng systems that contain welds that are to 
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be vacuum box leak tested when the piping systems have a design temperature greater than or equal 
to 150 °F; 

• For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a) through (g) shall be 
invoked on any weld to be vacuum box leak tested with the exception that the requirement of 
subparagraph 344.7.1 (e) " .. . aided by liquid penetrant or magnetic particle examination when 
specified in the engineering design" shall not be required. For welds made using Orbital welding 
machines, the requirements of ASME B3 l .3- l 996 paragraph 344.7.1 (a), (b), (c), (d), and (g) shall be 
invoked. The requirements of 344.7.1 (e) and (f) shall not be required. The implementation of these 
requirements shall be documented in the weld inspection report; 

• Pipe welds and the associated line numbers that are to be vacuum leak box tested shall be identified in 
advance of the testing. This identification shall be documented in the controlled document Weld List, 
which must include this infonnation prior to the initiation of any vacuum box leak testing associated 
with those welds and line numbers. It is understood that the controlled document Weld List may need 
to be revised and updated periodically through the construction phase of the WTP Project; and 

• The following special requirements shall be placed on the training programs used to certify the 
technicians that will be conducting the vacuum box leak tests: 

1. The BNl Construction Manager shall pre-approve the technician qualifying examination(s) for 
vacuum box leak testing; 

2. The BNI Construction Manager shall pre-approve the qualifications of each Level III technician 
preparing or giving the examinations for vacuum box leak testing; 

3. DOE ORP at their discretion shall reserve the right to observe any and/or all practical leak test 
examinations and review of the results of any and/or all written vacuum box leak test 
examinations; 

4. The minimum topical content of each Level II examination shall be specified by BN l, and 
approved by DOE; 

5. The 80 % correct criteria for passing the examination shall apply to each part of the three part 
examinations that are to be given; 

6. BNl shall provide reasonable assurance that they wi ll take adequate measures to assure the 
integrity of written exam ination is maintained; and 

7. There shal I be several versions of each examination in use to assure Level II knowledge and 
ability concerning vacuum box leak testing is confirmed. 

Justification: The requirement for the vacuum box leak test sens itivity is consistent with the 
ASME B3 I .3 requirement for a sensitive leak test as given in ASME B3 l .3-l 996 paragraph 345.8 
and for at least 7 psi vacuum and an examination time of at least 20 seconds. The limitations in using 
vacuum box leak testing better define when this method can be used. DOE ORP may further change 
the definition and application of these special vacuum box leak testing criteria based on the 
Contractor' s experience with their use, or the Contractor ' s request for a change. 

Piping system closure welds outside of a closed cell (black cell) and/or hard-to-reach area as defined 
in SRD Appendix M, shall comply with the requirements of ASME B31.3-1998, subparagraph 
345.2.3(c). When ASME B31.3-1998, subparagraph 345.2.3(c) is invoked the following restrictions 
shall apply: 

• It shall not be invoked on any closure welds on piping systems in a closed cell (b lack cell) and/or 
hard-to-reach area as defined in SRD Appendix M. This includes any welds in extensions of piping 
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systems contained or originating in a closed cell (black cell) and/or hard-to-reach area, between the 
closed cell (black cell) and/or hard-to-reach area boundary and the first isolation valve, or device 
beyond the closed cell (black cell) and/or hard-to-reach area boundary; 

• It shall only be invoked on full penetration butt welds in straight pipe, full penetration butt welds at 
the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end of branch 
connections . [The safe-end is defined as the piping to equipment nozzle connecting weld or the 
branch connection to branch piping connecting welds.]; 

• The requirements of ASME B3 l.3(c) - 1998, subparagraph 345 .2.3 (c) shall be met; 

• The piping systems and or components on both sides of the closure weld shall have been subjected 
to a hydrostatic leak test in accordance with ASME B31 .3-1996 paragraph 345.4, a pneumatic leak 
test in accordance with ASME B31.3-1996 paragraph 345.5, a combination pneumatic-hydrostatic 
leak test in accordance with ASME B31 .3-1996 paragraph 345.6, or in the case of components leak 
tested in accordance with the Code or Standard applicable to the design of the component; 

• For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7. l (a) through (g) shall 
be invoked with the exception that the requirement of subparagraph 344.7.1 (e) " ... aided by liquid 
penetrant or magnetic particle examination when specified in the engineering design" shall not be 
required. For welds made using the Orbital welding machines, the requirements of 
ASME B31.3 -1996 paragraph 344.7.1 (a), (b), (c) , (d), and (g) shall be invoked. The 
implementation of these requirements shall be documented in the weld inspection report; 

• Piping welds and the associated line numbers for which the closure weld classification is invoked 
shall be documented in a controlled document Weld List; 

• Piping components may include mechanical elements other than piping; and 

• In addition, BNI shall incorporate these requirements into the appropriate specification . DOE-ORP 
may further change the definition and application on the use of closure welds based on the 
Contractor's experience with their use or the Contractor's request for a change. 

Justification: This change does not change the safety function of any pressure boundary components. 
The requirement to leak test pressure boundary field welds is primarily to ensure the reliability of the 
welds in addition to the reliability provided by the other required examinations. The exception allowed 
by ASME B31 .3-1998, paragraph 345.2.3 that the final weld connecting piping systems or components 
which have been successfully tested in accordance with paragraph 345 need not be leak tested provided 
the weld is examined in-process in accordance with paragraph 344.7 (a), (b), (c) , (d), and (g) and passes 
with 100 % radiographic examination in accordance with paragraph 344.5 or 100 % ultrasonic 
examination in accordance with paragraph 344.6 provides adequate assurance that the weld is reliable and 
leak tight. The change continues to provide adequate safety since it requires that all piping closure welds 
that are not leak tested are in-process examined and 100 % volumetrically examined which exceeds the 
requirements of ASME B31.3-1996 for closure welds that are leak tested . The inability to hydrostatically 
or pneumatically leak test these closure welds does not affect the soundness of the welds. 

Exception to B31.3 Paragraph 302.2.4 

Piping subjected to HPA V events, as defined in Appendix A, Section 5.4, and designed to withstand those 
events without controls will be leak tested at a pressure equal to the system design pressure (from the 
Mechanical line list) multiplied by the applicable factors in Section 345 of ASME B31 .3-1996, Process 
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Piping. The HPA V pressure will be permitted to exceed the test pressure, which is an exception to 
Paragraph 302.2.4. 

Justification: ASME B31.3 does not address highly impulsive pressure loading, and does permit the 
designer to perform detailed analysis for unusual situations, as indicated in Paragraph 304.7.2 for Unlisted 
Components. The design rules developed in Report 24590-WTP-RPT-ENG-07-0l 1, Revision 2, ensure 
that the piping system will maintain pressure boundary under all conditions. 

Design for Hydrogen Detonation/Deflagration Loads and Thermal Gradients 

This section provides design criteria to determine the acceptable responses of piping systems and 
components to occasional loads that may result from I-IPA V events. Piping routes that fail to meet these 
criteria require preventive controls. The development of such criteria is permitted by B31 .3 and is, 
therefore, not a deviation from it. 

A best-estimate design tool may be used to determine the number of cycles for defined classes of HP AV 
events that differ in applicable structural design considerations for their accommodation subject to the 
following constraints to ensure consistency with safety analysis expectations: 

1. The route specific factors that affect the potential for significant quantities of combustible gases to 
accumulate must be considered, including the maximum expected waste characteristics (i.e., 
combustible gas generation rate, temperature, viscosity), the proposed configuration of the route, and 
the related human and equipment failure rates. 

2. An ignition probability of one is to be assumed at each maximum bubble size unless a technical basis 
for a lower probability is submitted to DOE-ORP and receives their concurrence. 

3. The design tool shall not be used to exclude limiting events such as PRC-DDT that can occur for 
credible gas configuration conditions. 

4. A defined class of events may be designated as structurally insignificant provided the included events 
are shown not to affect compliance with these Appendix C, B3 l .3 tailoring provisions. 

5. Documentation of the model must be provided including the process for its application, the defined 
event classes, the parameters chosen, and the results . 

For HPA V events, analysis will use 100/sec strain-rate dependent stress-strain curves for austenitic 
stainless steels (SS 304, 304L, 316 and 316L), which are used in the construction of WTP piping systems. 
Strain rate dependent properties will be developed based on a literature survey of academic, National 
Laboratory and industry information, covering the range of experimental test data to which the material in 
question will be subjected in service. Specifically, the experimental data requirements shall provide: 

(a) A lower-bound estimate for strength over the strain rate and temperature regime of interest, 

(b) Variation of yield strength with strain-rate and temperature, 

( c) V aria ti on of the rate of strain-hardening with strain-rate, 

( d) Determination of a loading path-dependence to both the quasi-static (QS) and rate-dependent yield 
behavior, 

(e) A loading path-dependence to both the quasi-static (QS) and rate-dependent strain-hardening 
behavior, and 

(f) Development of an equation (or mathematical model) that describes the strength properties over the 
regime of interest. 
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(g) Scaled to the ASME Boiler and Pressure Vessel Code, Section VIII, Division 2, static, room 
temperature true stress-true strain curve. 

Events Affecting Piping Located in Black Cells or Designated as Hard-To-Reach 

Deflagrations events must meet the criteria of ASME B31.3- l 996, Process Piping, and 831.3 Code 
Case 178, with appropriate consideration of deflagration pressure, sustained loads, and thermal gradients. 

ln evaluating Code Pressure Boundary for detonation events (including deflagration to detonation [DDT] 
transitions and reflected DDTs [PRC-DDT]), the straight pipe equivalent through-wall average strain will 
be limited to 0.2 % plastic strain using the I 00/sec strain-rate dependent stress-strain curves, finite 
element time-history analysis, and end-of-life wall thickness. 

For bends fabricated from straight pipe, the equivalent through-wall average strain will be limited to 
0.2 % plastic strain using the 100/sec strain-rate dependent stress-strain curves, finite element time
history analysis, and end-of-life wall thickness. 

Fittings (tees, elbows, reducers) manufactured in accordance with B3 I .3 Paragraph 303 and the standards 
listed in B31.3 Table 326.1 are considered to be as strong as the matching pipe, due to the burst test 
requirements of the standards. BNI will verify that burst test methods (in lieu of calculation methods) 
have been used to validate representative fitting designs. 

Fatigue damage from high frequency oscillations, bar waves, thermal gradients, pressure changes, and 
traveling detonation waves must be evaluated. 

B3 l.3 302.3.5 limits the sum of longitudinal stresses due to pressure, weight, and other sustained loads to 
Sn, the basic Code allowable at maximum temperature. Combining only longitudinal stresses, as is done 
in B3 l.3 paragraph 302.3.6, does not consider the possible combination of hoop and longitudinal (axial) 
effects. For highly dynamic pressures during a traveling wave detonation event, the axial and hoop 
effects due to pressure are not necessarily both tensile, so a departure from the normal 831 .3 methods 
(sum of longitudinal stresses) must be made to allow for the possible combination of hoop and axial 
effects. Therefore, for traveling wave detonation events, the combination of hoop and axial effects must 
be considered without exceeding the 100/sec strain-rate dependent yield; the dynamic interaction ratio 
added to the dead weight interaction ratio shall not exceed 1. Since DDT and PRC-DDT events are point 
events, the requirement to combine hoop and axial effects does not apply . 

Events Affecting Piping Not Located in Black Cells or Designated as Hard-To-Reach 

Except as noted below, all HPA V requirements in the BC/HTR apply. The criteria below are limited to 
affected piping systems and components located in the HL W Process Cells, or in the Pretreatment facility 
Hot Cell and C3 area bulges that serve as extensions of the Hot Cell. 

For HPA V events that are anticipated to result in a PRC-DDT, detonation, or DDT, the maximum 
pressure that produces a straight pipe (or 3D bend, whichever is limiting) equivalent through-wall average 
strain of 0.2 % plastic strain, as determined above for the BC/HTR, will be permitted to be 1.5 times 
higher. This results in a plastic through-wall average strain estimated to be less than 2.5 %. 

Other Components 

Stresses in the nozzle/vessel intersection or in the dipped line due to the traveling detonation wave 
loading will be combined with stresses due to normal loads (PJM operation, if applicable, thermal 
expansion, internal pressure, weight) and the primary results limited to 1.2 times the normal condition 
allowable stress for that type of stress, as permitted by the ASME Boiler and Pressure Vessel Code, 
Sections vm-1 and Vlll-2, for occasional loads. 
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Stresses in pipe supports inside BC/HTR areas under combined weight, thermal expansion, and 
detonation loading will be limited to B3 l.3 allowable stress (if a catalog support) or the AlSC allowable 
stress (if a structural shape), for occasional loads. 

Stresses in pipe supports outside BC/HTR areas under combined weight, thermal expansion, and 
detonation loading will be limited to 1.6 times the B31 .3 or AISC normal condition allowable stress. The 
basis for the 1.6 is AISC N690, Table QI .5.7.1 for extreme and higher loading. 

In-line instrumentation, such as pressure transducers, will be shown to be acceptable up to DDT loading 
by limiting the maximum pressure to the maximum rated pressure of the instrumentation pressure 
boundary. Since these items are replaceable, i.e., there are none in Black Cells, their possible failure to 
function after a PRC-DDT is acceptable. 

Components such as jumper connectors, valves, jet pump pairs, etc., whose function cannot be 
demonstrated by analysis alone may be qualified by a combination of analysis and test as follows: 

1. Analyses per the criteria above as applicable for the component boundary. 

2. Demonstrate other significant design aspects such as leak tightness of jumper connectors or valve 
operability, closure function and stem leakage by performing a bounding impulsive load test. Provide 
test acceptance criteria similar to those that would be used for the same functions in a seismic test. 

Justification: ASME 831.3 does not address detonation pressure loading, but does permit the 
designer to perform detailed analysis for unusual situations, as indicated in Paragraphs 300(c)(3) 
and 304 .7.2. The purpose of the criteria described above is to implement that provision. 
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LAW SKID INTERFACE CONNECTIONS 

SERVICE 

L VP-SKID-00002 
PROCESS GAS IN 
PROCESS GAS OUT 
AMMONIA/ AIR IN 

L VP-SKID-00003 
AMMONIA/AIR OUT 
AMMONIA GAS IN 
C3 DUCT AIR IN 
C3 DUCT AIR IN 

NOZZLE 

N0l 
N02 
N03 

N04 
NOS 
N0l 
N02 

SIZE 

18" 
18" 
8" 

8" 
2" 
8" 
8" 

INTERFACE 

FLG WN, Al82-F3 16/316L, CL150, RF 
FLG WN, A182-F316/316L, CL150, RF 
FLG WN, A182-F3 l6/316L, CL300, RF 

FLG WN, Al 82-F3 l 6/316L, CL 300, RF 
FLG SW, A350LF2, CL300, XS, RF 
FLG WN, Al82-F316/316L, CL150, SCH 10, RF 
FLG WN, A182-F316/316L, CL 150, SCH 10, RF 



See Note 1 

150 lb RF 

1.0 " Nozzle 

Maintenance 
Full Port Ball Valve 

Note 1: *Nozzle length shall be at least 6 inches (- tolerance). 
*There shall be at least 3 inches (- tolerance) of 
clearance, for tightening bolts, between the surface of the 
insulation jacketing and the underside of the flange. 
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PROBE(½") 

As Requi red (to be provided by Buyer) 

See Note 1 

150 lb RF 

Maintenance 
Full Port Ba ll Va lve 

Note 1: *Nozzle length shall be at least 6 inches (- tolerance). 
*There shall be at least 3 inches (- tolerance) of 
clearance, for tightening bolts, between the surface of the 
insulation jacketing and the underside of the flange. 
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Certificate of Analysis for BASF Catalysts, LLC (VOCat 300S) 

This Certificate of Analysis (COA) for VOCat 300S is representative of VOCat 300S 
catalyst used by Catholic Vitreous State Laboratory (VSL). Seller' s use of the COA is 
described in Section 10.2.5 .3. 
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BASF 
ENVIRONMENTAL CATALYST GROUP 

9800 KELLNER ROAD 
HUNTSVILLE, ALABAMA 35824 
Main Phone# (256) 77.2-9373 

CERTIFICATE OF ANALYSIS 

LOT CONTROL NO: 3642401500 HSVPARTNO: 166204-001 Customer Part Numt N/A 

PART SIZE: 5.91 X 5.91 X 3 CPSI: A200 Customer P/0 Numt CUA-0000016866 

THIS IS TO CERTIFY THAT CATALYSTS DELIVERED MEET REQUIREMENTS OF: 

CATALYST DRAWING: PS -1118 REV. 3 SPECIFICATION: PS - 051REV. 8 
FINAL INSPECTION PROC. SOP · 0231 REV. 8 

PRECIOUS METAL CONCENTRATION (SAMPLE OF ALL) IN g/ft3 DIMENSIONAL (AS PER AQL) IN INCHES 

TOTAL PM CONCENTRATION SPEC 

ORY GAIN 

MAX. AVERAGE 
MIN. AVERAGE 
MIN AVERAGE TPM 
MIN INDIVIDUAL TPM 

MAX. AVERAGE 
MIN. AVERAGE 

NR 
32.51 

NR 
28.31 

SPEC 
2.15 
1.29 

SAMPLE WASHCOAT ADHESION ( % LOSS) 
SAMPLE OF 1 SPEC SAMPLE 

35.53 MAX. INDIVIDUA~ 2.0 ! 1.0 
NR 

33.88 
BET SURFACE AREA IN mm2/cc 
SAMPLE OF 1 SPEC SAMPLE 

SAMPLE 
MIN. INDlVIDUALr,-4-.0-,..,-1-1.-9--, 

1.72 
MIN. FLOW (AFCM) 

SPEC SAMPLE 
MIN. INDIVIDUAL! TSO l 381 

CATALYTIC ACTIVITY IN DEG F 
SAMPLE OF 1 SPEC SAMPLE 
MAX HEXANE T 20 ,---,-28=-=g=--r-""'20'"'0'"'.0,......., 
MAX HEXANE t 50 387 347.0 
MIN HEXANE CONV. @ 450c 1-..a,9;;,;2-t-"=9"='0.~o'--I 

VISUAL ( AT 1.5 AQL) : ALL REQUIREMENTS FOR FLATNESS, CHIPS, WORKMANSHIP, GOUGES, CRACKS. WEB DEFECTS, 
AND PASSAGE DEFECTS HAVE BEEN MET OR EXCEEDED AS DEFINED ON THE APPROPRIATE DRAWING. 

COMMENTS: ------- ------------------ -------------

6 ··/ -tJ 
QUA IT REPRESENT TIVE DATE 

, j 

Wl-0132 
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LAW TCO A A~ e:ei1tH .. ir Di~He"J.t-{y.t~mbed As-Built Elevations 
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SAMPLE Certificate of Conformance 

I (Signer's Name) , (Signer's Title) of (SELLER), being duly authorized by (SELLER) to make this 
certification, do hereby certify that: 

1) The (Equipment descriptive name - Example: Pressure Transmitter), Model No.(s) (or Equivalent 
Identification), supplied to the WTP Project for application as Nuclear Safety item(s) under (MR /P .O. 
No., or equivalent Buyer's purchase document no.) is (are) environmentally and seismically qualified 
in accordance with the requirements in the standards, specifications, data sheets and technical notes 
in said purchase documents and will meet the acceptance criteria stated for its safety function. 

2) The said environmental and seismic qualification are based on the tests , analyses and results 
documented in: (List of documents establishing Environmental and Seismic Qualification to WTP 
requirements) 

3) The particular items (Equipment descriptive name(s), Model (Model designation(s) and List of 
serial numbers or other identification of the particular items supplied for Nuclear Safety application to 
the WTP project) supplied for Nuclear Safety application at the WTP Project are identical to, or have 
been shown to be sufficiently similar to, the test sample(s) subjected to qualification testing/analyses 
documented in the qualification documents listed above, such that the data and results in the said 
documents are specifically applicable to the particular items supplied to the WTP project. (If 
necessary) Sufficient similarity between the test sample(s) and the safety related items supplied to 
WTP is documented in (Document title) . 

4) All modifications to the test sample and manufacturing methods which were necessary to establish 
qualification have been effected in the particular items supplied to the WTP Project. 

5) All maintenance, surveillance requirements necessary to maintain the qualified status of the 
equipment in the installed configuration and service conditions at the WTP Project are stated in 
(Document Title). 

6) All replacements of parts necessary to maintain the qualified status of the equipment in the 
installed configuration and service conditions at the WTP Project are stated in (Document Title). 

Seller (Company name) 

Signature of Authorized Representative ___________________ _ 

Date Signed 

Name of Authorized Representative 

Title of Authorized Representative 
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Table 111.10.E.B - LAW Vitrification Plant Tank Systems Description 

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

Nos, Specification Nos, 
etc.) 

LAW Concentrate Recei12t Process LCP 24590-LAW Section 4E.2 . l ; Tables 4-3 and 4-6; LCP-VSL-00001 = 

System -M5-V l 7T-P000 1, Rev 0 and Figures C 1-1 and C 1-3 of 18,130 

-M5-V17T-P0002, Rev 0 
Operating Unit Group I 0, 
Addendum C of thi s Permit. 

LCP-VSL-00001 (LAW Melter 1 -M6-LCP-00001002, Rev 0 LCP-VSL-00002 = 

Concentrate Receipt Vessel) 
-M6-LCP-0000 1003, Rev 0 

18,130 

-M6-LCP-00002003 , Rev 0 
LCP-VSL-00002 (LAW Melter 2 

-M6-LCP-00002004, Rev 0 
Concentrate Receipt Vessel) 

-MV-LCP-P000l , Rev 0 

-MV-LCP-P0002, Rev 0 

-MVD-LCP-P0004, Rev 1 

-MVD-LCP-P0005, Rev I 

-NlD-LCP-P000l , Rev I 

-P 1-P0 1 T-00002, Rev 7 

LAW Melter Feed Process System LFP 24590-LAW Section 4E.2. 1; Tables 4-3 and 4-6; LFP-VSL-00001 = 9,123 

-M5-Vl 7T-P0001 , Rev 0 and Figures Cl-1 and Cl-3 of 

LFP-VSL-00001 (Melter I Feed -M5-Vl 7T-P0002, Rev 0 
Operating Unit Group 10, LFP-VSL-00002 = 9,123 
Addendum C of this Permit. 

Preparation Vessel) -M6-LFP-00001001 , Rev 0 

-M6-LFP-0000 1002, Rev 0 LFP-VSL-00003 = 9,123 
LFP-VSL-00002 (Melter I Feed -M6-LFP-0000 1003, Rev 0 
Vessel) -M6-LFP-0000 1004, Rev 0 LFP-VSL-00004 = 9,123 

-M6-LFP-00001005 , Rev 0 
LFP-VSL-00003 (Melter 2 Feed -M6-LFP-00001006, Rev 0 
Preparation Vessel) 

-M6-LFP-00003001 , Rev 0 

-M6-LFP-00003002, Rev 0 
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LFP-VSL-00004 (Melter 2 Feed -M6-LFP-00003003 , Rev 0 
Vessel) -M6-LFP-00003004, Rev 0 

-M6-LFP-00003005, Rev 0 

-M6-LFP-00003006, Rev 0 

-MV-LFP-P000l, Rev 0 

-MV-LFP-P0002, Rev 0 

-MV-LFP-P0004, Rev 0 

-MV-LFP-P0O0S , Rev 0 

-MVD-LFP-P0007, Rev 1 

-MVD-LFP-P0008, Rev 1 

-MVD-LFP-P00l0, Rev 1 

-MVD-LFP-P00l l , Rev 1 

-P 1-P0 1 T -00002, Rev 7 

-NlD-LFP-00004, Rev 2 

-NlD-LFP-00006, Rev 0 

LAW Seconda!)'. Off-gasN essel Vent LVP 24590-LAW Section 4E.4.2.2; Tables 4-3 and 4- LVP-TK-00001 = 14,232 
Process System -MS-Vl 7T-P0011, Rev 1 6; and Figures Cl-1 and Cl-3 of 

-Pl-P0lT-00004, Rev 5 
Operating Unit Group 10, 
Addendum C of this Permit. 

L VP-TK-00001 (LAW Caustic V9G}t M l 3 QQQQ l MT -
Collection Tank) LVP-00005001 , Rev 0 

-MTD-LVP-00001 , Rev l 

-NlD-L VP-00002, Rev 2 

LAW Primary Off-gas Process LOP 24590-LAW Section 4E.4.2.1 ; Tables 4-3 and 4- LOP-VSL-00001 = 9,056 
System -M5-Vl7T-P0007, Rev 0 6; and Figures C 1-1 and C 1-3 of 
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-M5-V l 7T-P0008, Rev 0 Operating Unit Group 10, LOP-VSL-00002 = 9,056 

LOP-VSL-00001 (LAW Melter l SBS -M6-LOP-P000l , Rev 2 Addendum C of this Permit. 

Condensate Vessel) -M6-LOP-P0002, Rev2 

-MV-LOP-P000l, Rev 0 
LOP-VSL-00002 (LAW Melter 2 SBS -MV-LOP-P0002, Rev 0 
Condensate Vessel) 

-MVD-LOP-00004, Rev 6 

-MVD-LOP-00005, Rev 6 

-NlD-LOP-00002, Rev 3 

-Pl-P0lT-00002, Rev 7 

LAW Vitrification Plant Radioactive RLD 24590-LAW Section 4E.2.3; Tables 4-3 and 4-6; RLD-VSL-00003 = 

Liguid Waste Dis[!osal Sl'.stem -M5-V17T-P0014, Rev 2 and Figures C 1-1 and C 1-3 of 25,780 

-M6-RLD-0000100l , Rev 0 
Operating Unit Group l 0, 
Addendum C of this Permit. 

RLD-VSL-00003 (Plant Wash Vessel) -M6-RLD-0000 1002, Rev 0 RLD-VSL-00004 = 

-M6-RLD-00001003 , Rev 0 
7696 

RLD-VSL-00004 (C3/C5 Drains/Sump -M6-RLD-0000 l 004, Rev 0 
Collection Vessel) 

-M6-RLD-00001005 , Rev 0 
RLD-VSL-00005 = 

25,780 
-M6-RLD-0000 l 006, Rev 0 

RLD-VSL-00005 (SBS Condensate 
-M6-RLD-0000200 l , Rev 

Collection Vessel) 
1G 

-M6-RLD-00002002, Rev 0 

-M6-RLD-00002003 , Rev 0 

-M6-RLD-00002004, Rev 0 

-M6-RLD-00002005 , Rev 0 

-M6-RLD-0000300l , Rev 0 
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-M6-RLD-00003002, Rev 2 

-M6-RLD-00003003, Rev 2 

-MVD-RLD-POOOl , Rev 1 

-MVD-RLD-P0006, Rev 2 

-MVD-RLD-P0007, Rev 2 

-MV-RLD-POOOl , Rev 2 

-MV-RLD-P0002, Rev 1 

-MV-RLD-P0003, Rev 1 

-Pl-POI T-00001 , Rev 4 

-Pl-POlT-00002, Rev 7 

-NID-RLD-00001 , Rev 5 

-NID-RLD-00002, Rev 3 

-NlD-RLD-00005 , Rev 4 
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LAW Melter Process Sl'.stem LMP 24590-LAW Section 4E.2.2, Table C-8, and Figures 

LMP-MLTR-00001 (LAW Melter I) -CM-HC4-HXYG-00240- Cl-I, 

LMP-ML TR-00002 (LAW Melter 2) 02-00014. Rev/ - Cl-3 and Cl-21 in Operating Unit 

-M0D-LMP-00001, Rev. 3 Group 10, Addendum C of this Permit. 

-M0D-LMP-00002, Rev. 3 

-M6-LMP-00001001, Rev 0 

-M6-LMP-00002001, Rev 0 

-M6-LMP-00002002, Rev 0 

-M6-LMP-00031001, Rev 0 

-M6-LMP-0003200 l, Rev 0 

-M6-LMP-00032002, Rev 0 

-MF-LMP-00001 , Rev. 0 

-MF-LMP-00002, Rev. 0 

-MF-LMP-00003, Rev. 0 

-MF-LMP-00004, Rev. 0 

-3PS-AE00-T0001, Rev. 6 

-3PN-LMP-00002 

-NlD-LMP-00001 , Rev. 1 

-Pl-P0lT-00002, Rev 7 

LAW Primarl'. Offgas Process Sl'.stem LOP 24590-LAW Section 4E.4.2. l , Table C-8 , and 

LOP-FCLR-00001 (Melter 1 Primary Film -Pl-P0lT-00002, Rev 7 Figures Cl -1, Cl -3 and Cl -21 in 

Cooler) -M6-LOP-00004001, Rev 0 
Operating Unit Group 10, Addendum C 

LOP-FCLR-00002 (Melter 1 Standby Fi lm 
of this Permit. 

-M6-LOP-00004002, Rev 0 
Cooler No. 2) -M6-LOP-00005001, Rev 0 
LOP-FCLR-00003 (Melter 2 Primary Film -M6-LOP-00005002, Rev 0 
Cooler) 
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LOP-FCLR-00004 (Melter 2 Standby Film 
Cooler) 

LAW Primarl'. Offgas Process Sl'.stem LOP 24590-LAW Section 4E.4.2. l , Table C-8, and 
(Cont.) -M5-Vl 7T-P0007, Rev 0 Figures Cl-1 and Cl-3 in Operating 

LOP-SCB-00001 (Melter 1 Submerged Bed -M5-Vl 7T-P0008, Rev 0 Unit Group 10, Addendum C of this 

Scrubber) Permit. 
-M6-LOP-00001001, Rev 0 

LOP-SCB-00002 (Melter 2 Submergered 
-M6-LOP-00002001, Rev 0 

Bed Scrubber) 
-MK-LOP-P000l00l , Rev 0 

-MK-LOP-P0001002, Rev 0 

-MK-LOP-P0001003, Rev 0 

-MKI} f,GP PQQQ8, Re¥ 
GMKD-LOP-00008, Rev 2 

-NID-LOP-P000l, Rev 1 

-Pl-P0lT-00002, Rev 7 

LAW Primarl'. Offgas Process Sl'.stem LOP 24590-LAW Section 4E.4.2. l , Table C-8, and 
(Cont.) -M5-Vl 7T-P0007, Rev 0 Figures Cl -1 and Cl-3 in Operating 

LOP-WESP-00001 (Melter 1 Wet -M5-Vl7T-P0008, Rev 0 
Unit Group 10, Addendum C of this 

Electrostatic Precipitator - WESP) Permit. 
-M6-LOP-0000 1004, Rev 1 

LOP-WESP-00002 (Melter 2 Wet 
-M6-LOP-00002004, Rev 1 

Electrostatic Precipitator -WESP) 
-NID-LOP-00003 , Rev 3 

-Pl-P0IT-00002, Rev 7 

24590-WTP 

-3PS-MKE0-T0001 , Rev 5 

LAW Seconda!)'. Offgas/Vessel Vent LVP 24590-LAW Section 4E.4.2.2, Table C-8, Figures 
Process Sl'.stem -M5-Vl 7T-00010, Rev 4 Cl-1 and 
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LVP-HEPA-000OlA (Melter Offgas HEPA -M6-LVP-00001003 , Rev 0 C 1-3 in Operating Unit Group 10, 
Filter) -P l-P0 lT-00005 , Rev 6 Addendum C of this Permit. 

LVP-HEPA-000OlB (Melter Offgas HEPA 
Filter) 

LVP-HEPA-00002A (Melter Offgas HEPA 
Filter) 

LVP-HEPA-00002B (Melter Offgas HEPA 
Filter) 

LVP-HEPA-00003A (Melter Offgas HEPA 
Filter) 

LAW Secondan: OffgasN essel Vent LVP 24590-LAW Section 4E.4.2.2, Table C-8, Figures 
Process Sl:'.stem {Cont.} -M6-L VP-00005002, Rev 3 Cl-I and 

L VP-SCO-00001 (Thermal Catalytic C l-3 in Operating Unit Group 10, 
Oxidizer - located on LVP-SKID-00002) Addendum C of this Permit. 

LAW Secondan: Offgas/Vessel Vent LVP 24590-LAW Section 4E.4.2 .2, Table C-8, and 
Process Sl:'.stem {Cont.} -M6-L VP-00005002, Rev 3 Figures C 1-1 and C 1-3 in Operating 

LVP-SCR-00001 (NOx Selective Catalytic Unit Group 10, Addendum C of this 

Reduction Unit - located on L VP-SKID- Permit. 

00002) 

LVP-HX-00001 (Catalytic Oxidizer Heat 
Exchanger - located on L VP-SKID-00002) 

LVP-HTR-00002 (Catalytic Oxidizer 
Electric Heater - located on L VP-SKID-
00002) 

LAW Secondan: Offgas/Vessel Vent LVP 24590-LAW Section 4E.4.2.2, Table C-8, and 
Process Sl:'.stem {Cont.} -M5 -V l ?T-00011 , Rev 5 Figures Cl-1 and C l-3 in Operating 

LVP-ADBR-0000l A (Offgas Mercury -M6-L VP-00004003, Rev 0 
Unit Group 10, Addendum C of this 

Adsorber - located on L VP-SKID-00001 ) Permit. 
-Pl-P0 lT-00005, Rev 6 
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LVP-ADBR-0000lB (Offgas Mercury 
Adsorber - located on L VP-SKID-00001) 

LAW Secondaa Offgas/Vessel Vent LVP 24590-LAW Section 4E.4.2.2, Table C-8, and 
Process S:ystem (Cont.) -Pl-P0l T-00005 , Rev 6 Figures Cl-1 and Cl-3 in Operating 

L VP-SCB-00001 (Melter Off gas Caustic -M6-L VP-00002002, Rev 0 Unit Group 10, Addendum C of this 

Scrubber) Permit. 

LAW Second a!)'. Offgas/V essel Vent LVP 24590-LAW Section 4E.4.2.2, Table C-8, and 
Process S:ystem (Cont.) -M5-Vl 7T-00010, Rev 4 Figures C 1-1 and C 1-3 in Operating 

LVP-HTR-00O0lA (Melter Offgas HEPA -M6-LVP-00001002, Rev 0 
Unit Group 10, Addendum C of this 

Preheater) Permit. 
-Pl-P0lT-00005, Rev. 6 

LVP-HTR-00O0lB (Melter Offgas HEPA 
Preheater) 

LAW Seconda!)'. Offgas/V essel Vent LVP 24590-LAW Section 4E.4.2.2, Table C-8, and 
Process S:ystem (Cont.) -M5-Vl ?T-00010, Rev 4 Figures Cl-1 and Cl -3 in Operating 

LVP-EXHR-0000lA (Melter Offgas -M6-L VP-00001004, Rev 0 
Unit Group 10, Addendum C of this 

Exhauster) Permit. 
-M6-L VP-00001005 , Rev 0 

LVP-EXHR-0000lB (Melter Offgas 
-M6-LVP-00001006, Rev 0 

Exhauster) 

LVP-EXHR-0000IC (Melter Offgas 
-Pl-P0IT-00005, Rev 6 

Exhauster) 
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HL W Melter Process System HMP Section 4F.2 .2; Table 

-M6-HMP-00001001, Rev 0 C-8; and Figures C 1-

HMP-MLTR-00001 (HLW Melter I) -M6-HMP-00001002, Rev 1 
I, Cl-4, Cl -27 and 
Cl-S4 in Operating 

-M6-HMP-00003001, Rev 0 Unit Group I 0, 
HMP-MLTR-00002 (HLW Melter 2) -M6-HMP-00004001, Rev 1 Addendum C of this 

-M6-HMP-00006001, Rev I Permit. 

-M6-HMP-00006002, Rev 0 

-M6-HMP-00007001, Rev 0 

-M6-HMP-00008001, Rev 0 

-M6-HMP-00013002, Rev 1 

-M6-HMP-00013003, Rev 0 

-M6-HMP-20001001, Rev 0 

-M6-HMP-2000 I 002, Rev 0 

-M6-HMP-20003001, Rev 0 

-M6-HMP-20004001, Rev 0 

-M6-HMP-20006001, Rev 0 

-M6-HMP-20008001, Rev 0 

-M6-HMP-20013002, Rev 0 

-M6-HMP-20013003, Rev 0 

-MS-Vl 7T-P0002, Rev 1 

-MS-V 17T-P20002, Rev 1 

-M0D-HMP-00001, Rev 2 

-M0D-HMP-00002, Rev 2 

-MF-HMP-00001, Rev 0 

-MF-HMP-00002, Rev 0 

-MF-HMP-00003, Rev 0 

-NlD-HMP-P000I, Rev 0 

-Pl-P0IT-00002, Rev 7 

-3PS-AE00-T000 I, Rev S 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System -MS-VI 7T-P0002, Rev! C-8; and Figures Cl-

-MS-VI 7T-P20002, Rev 1 
1, Cl-4 and Cl-27-in 

HOP-FCLR-0000 l (Melter 1 Off gas -M6-HMP-00002001, Rev 0 
Operating Unit 
Group 10, Addendum Film Cooler) 

-M6-HMP-00002002, Rev 0 C of this Permit. 

-M6-HMP-20002001, Rev 0 
HOP-FCLR-00002 (Melter 2 Offgas 

-M6-HMP-20002001, Rev 0 
Film Cooler) 
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-3YD-HOP-0000 l • 

HOP-FCLR-00003 (Melter 1 
Standby Offgas Insert) 

HOP-FCLR-00004 (Melter 2 
Standby Offgas Insert) 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -MS-Vl 7T-P0003 , Rev 1 C-8; and Figures Cl-

-MS-Vl 7T-P20003 , Rev 1 
land Cl-4 in 

HOP-SCB-0000 l (Melter 1 -M6-HOP-00001001 , Rev 0 
Operating Unit 
Group l 0, Addendum 

Submerged Bed Scrubber, SBS) 
-M6-HOP-00001002, Rev 0 C of this Permit. 

-M6-HOP-00001003 , Rev 0 
HOP-SCB-00002 (Melter 2 

-M6-HOP-20001001 , Rev 0 
Submerged Bed Scrubber, SBS) 

-M6-HOP-2000 l 002, Rev 0 

-M6-HOP-20001003 , Rev 0 

-MKD-HOP-P00 16, Rev 0 

-MK-HOP-P000l00l, Rev 0 

-MK-HOP-P000l 002, Rev 0 

-MK-HOP-P0001003 , Rev 0 

-MK-HOP-P0001004, Rev 0 

-NlD-HOP-P00I0, Rev 0 

-Pl-P0lT-00002, Rev 7 

-3YD-HOP-0000 l • 

24590-WTP 
-3PS-MVO0-T000 l , Rev 5 

-3PS-MV00-T0002, Rev 3 

-3PS-MV00-T0003 , Rev 3 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2 ; Table 
System (Cont.) -MS-V l 7T-P0003, Rev 1 C-8; and Figures Cl-

-MS-Vl 7T-P20003, Rev l 
I and 

HOP-WESP-00001 (Melter l Wet -M6-HOP-00002, Rev 5 
C 1-4 in Operating 
Unit Group 10, 

Electrostatic Precipitator, WESP) 
-M6-HOP-20002, Rev 6 Addendum C of this 

-NlD-HOP-P0002, Rev 0 Permit. 
HOP-WESP-00002 (Melter 2 Wet 

-Pl-P0lT-00004, Rev 7 
Electrostatic Precipitator, WESP) 

-Pl-P0IT-00005, Rev 6 

-3YD-HOP-00001 a 
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24590-WTP 

-3PS-MKE0-T0001, Rev 5 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -M5-Vl 7T-P0003, Rev 1 C-8; and Figures C 1-

-M5-Vl 7T-P20003, Rev 1 1 and 

HOP-HEPA-0000lA (Melter I -M6-HOP-000 l 0, Rev 3 
C 1-4 in Operating 

Primary Offgas HEPA Filter) Unit Group 10, 
-M6-HOP-20010, Rev 4 Addendum C of this 

-MAD-HOP-00010, Rev 5 Permit. 
HOP-HEPA-0000lB (Melter 1 

-MAD-HOP-00011 , Rev 5 
Primary Offgas HEPA Filter) 

-MAD-HOP-00012, Rev 5 

HOP-HEPA-00002A (Melter 1 
-MAD-HOP-00013, Rev 5 

Secondary Offgas HEPA Filter) -MAD-HOP-00014, Rev 5 

-MAD-HOP-00015, Rev 5 

HOP-HEPA-00002B (Melter 1 -MAD-HOP-000 16, Rev 5 

Secondary Offgas HEPA Filter) -MAD-HOP-00017, Rev 5 

-Pl-P0lT-00002, Rev 7 

HOP-HEPA-00007A (Melter 2 -3 YD-HOP-0000 l • 
Primary Offgas HEPA Filter) 

24590-WTP 
HOP-HEPA-00007B (Melter 2 -3PS-MKH0-T0002, Rev 4 
Primary Offgas HEPA Filter) 

HOP-HEPA-00008A (Melter 2 
Secondary Offgas HEPA Fi lter) 

HOP-HEPA-00008B (Melter 2 
Secondary Offgas HEPA Filter) 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -M5-Vl 7T-00004, Rev 5 C-8; and Figures C 1-

-M5-Vl 7T-20004, Rev 1 1 and 

HOP-ADBR-0000lA (Melter 1 -M6-HOP-00003001, Rev 0 
C 1-4 in Operating 

Activated Carbon Adsorber - located 
Unit Group 10, 

on Activated Carbon Adsorber Skid 
-M6-HOP-00003002, Rev 0 Addendum C of this 

HOP-ADBR-00001) -M6-HOP-20003001, Rev 0 Permit. 

-M6-HOP-20003002, Rev 0 

HOP-ADBR-0000lB (Melter 1 -MVD-HOP-00015, Rev 3 

Activated Carbon Adsorber - located -MVD-HOP-00016, Rev 3 
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on Activated Carbon Adsorber Skid -NlD-HOP-00003, Rev 1 
HOP-ADBR-00001) -Pl-P0lT-00002, Rev 7 

HOP-ADBR-00002A (Melter 2 24590-WTP 
Activated Carbon Adsorber - located -3PS-MWK0-T0001 , Rev 5 
on Activated Carbon Adsorber Skid 
HOP-ADBR-00002) 

HOP-ADBR-00002B (Melter 2 
Activated Carbon Adsorber - located 
on Activated Carbon Adsorber Skid 
HOP-ADBR-00002) 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -MS-VI 7T-P0003, Rev 1 C-8; and Figures Cl-

-MS-Vl 7T-P20003, Rev 1 
1 and 

HOP-HEME-0000 lA (Me lter 1 High -M6-HOP-00009001 , Rev 0 
C 1-4 in Operating 
Unit Group 10, 

Efficiency Mist Eliminator, HEME) -M6-HOP-00009002, Rev 0 Addendum C of this 

-M6-HOP-20009001 , Rev 0 Permit. 
HOP-HEME-00001B (Melter 1 High -M6-HOP-20009002, Rev 0 
Efficiency Mist Eliminator, HEME) 

-MVD-HOP-00007, Rev 5 

HOP-HEME-00002A (Melter 2 High 
-MV-HOP-P0002001 , Rev 0 

Efficiency Mist Eliminator, HEME) -MV-HOP-P0002002, Rev 0 

-MV-HOP-P0002003, Rev 0 

HOP-HEME-00002B (Melter 2 High -NlD-HOP-P000l , Rev 0 

Efficiency Mist Eliminator, HEME) -Pl-P0lT-00002, Rev 7 

-3YD-HOP-0000 l • 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -MS-V l 7T-00004, Rev 5 C-8; and Figures C 1-

-MS-V 17T-20004, Rev 1 
1 and 

HOP-SCO-0000 1 (Thermal Catalytic -M6-HOP-00008001,Rev 0 
Cl-4 in Operating 
Unit Group 10, 

Oxidizer - located on Catalyst 
-M6-HOP-00008002,Rev 0 Addendum C of this 

SkidHOP-SKID-00005) 
-M6-HOP-00008003,Rev 0 Permit. 

HOP-SCO-00004 (Thermal Catalytic 
-M6-HOP-2000800 l, Rev 0 

Oxidizer - located on Catalyst Skid -M6-HOP-20008002, Rev 0 

HOP-SKID-00007) -M6-HOP-20008003 , Rev 0 

-MKD-HOP-P0019, Rev 0 

-MKD-HOP-P0020, Rev 0 
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-NID-HOP-00004, Rev S 

-NID-HOP-0000S, Rev S 

-PI-POIT-00002, Rev 7 

-3PS-MBTV-T0002, Rev I 

24590-LAW 

-3PS-MBTV-T000 I, Rev 6~ 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -MS -VI 7T-00004, Rev S C-8; and Figures Cl-

-MS -VI 7T-20004, Rev I 
I and 

HOP-SCR-00001 (NOx Selective -M6-HOP-0000800 I, Rev 0 
C 1-4 in Operating 
Unit Group 10, 

Catalytic Reducer - located on 
-M6-HOP-00008002, Rev 0 Addendum C of this 

Catalyst Skid HOP-SKID-0000S) 
-M6-HOP-00008003 , Rev 0 Permit. 

HOP-SCR-00002 (NOx Selective 
-M6-HOP-20008001, Rev 0 

Catalytic Reducer - located on -M6-HOP-20008002, Rev 0 

Catalyst Skid HOP-SKID-00007) -M6-HOP-20008003, Rev 0 

-MKD-HOP-P0019, Rev 0 

-MKD-HOP-P0020, Rev 0 

-NID-HOP-00004, Rev S 

-NID-HOP-0000S , Rev S 

-P 1-PO 1 T-00002, Rev 7 

-3PS-MBTV-T0002, Rev 1 

24590-LAW 

-3PS-MBTV-T0001, Rev 6~ 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -MS -V l 7T-00004, Rev S C-8; and Figures CI-

-MS-Vl 7T-20004, Rev I 
I and 
Cl-4 in Operating 

HOP-HX-00001 (Catalyst Skid -M6-HOP-0000800 I, Rev 0 Unit Group 10, 
Preheater - located on Catalyst Skid -M6-HOP-00008002, Rev 0 Addendum C of this 
HOP-SKID-0000S) 

-M6-HOP-00008003 , Rev 0 Permit. 

HOP-HX-00003 (Catalyst Skid 
-M6-HOP-20008001, Rev 0 

Preheater - located on Catalyst Skid -M6-HOP-20008002, Rev 0 

HOP-SKID-00007) -M6-HOP-20008003, Rev 0 

-MKD-HOP-P0019, Rev 0 

-MKD-HOP-P0020, Rev 0 

-NID-HOP-00008, Rev 2 

-PI -PO 1 T-P0002, Rev 7 
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Figures 

-3PS-MBTV-T0002, Rev 1 

24590-LAW 

-3PS-MBTV-T0001, Rev 6~ 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -M5-V17T-00004, Rev 5 C-8; and Figures Cl-

-M5-Vl 7T-20004, Rev 1 
1 and 

HOP-HTR-00001 (Catalyst Skid -M6-HOP-00008001, Rev 0 
C 1-4 in Operating 
Unit Group 10, 

Electric Heater - located on Catalyst 
-M6-HOP-00008002, Rev 0 Addendum C of this 

Skid HOP-SKID-00005) 
-M6-HOP-00008003, Rev 0 Permit. 

HOP-HTR-00007 (Catalyst Skid 
-M6-HOP-20008001, Rev 0 

Electric Heaters - located on -M6-HOP-20008002, Rev 0 

Catalyst Skid HOP-SKID-00007) -M6-HOP-20008003, Rev 0 

-MKD-HOP-P0019, Rev 0 

-MKD-HOP-P0020, Rev 0 

-Pl-POlT-00002, Rev 7 

-3PS-MBTV-T0002, Rev 1 

-NlD-HOP-00011, Rev 0 

24590-LAW 

-3PS-MBTV-T0001, Rev 6~ 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2 ; Table 
System (Cont.) -M5-V17T-00004, Rev 5 C-8; and Figures C 1-

-M5-V 17T-20004, Rev 1 
I and 

HOP-ABS-00002 (Silver Mordenite -M6-HOP-0000800 I, Rev 0 
Cl-4 in Operating 
Unit Group 10, Column) 

-M6-HOP-00008002, Rev 0 Addendum C of this 
-M6-HOP-00008003, Rev 0 Permit. 

HOP-ABS-00003 (Si lver Mordenite 
-M6-HOP-20008001, Rev 0 

Column) 
-M6-HOP-20008002, Rev 0 

-M6-HOP-20008003, Rev 0 

-MKD-HOP-00014, Rev 5 

-MKD-HOP-00017, Rev 7 

-NID-HOP-P0006, Rev 1 

-Pl -P0lT-00001, Rev 9 

-3PS-MBT0-TP001, Rev 2 
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Figures 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -M5-V l 7T-P0003 , Rev l C-8; and Figures C 1-

-M5-V l 7T-P20003 , Rev 1 
I and 

HOP-HTR-0000IB (HEPA -M6-HOP-000 I 0, Rev 3 
Cl -4 in Operating 
Unit Group 10, 

Preheater) 
-M6-HOP-20010, Rev 4 Addendum C of this 

-MED-HOP-000 13, Rev 4 Permit. 
HOP-HTR-00002A (HEPA 

-3PS-MEE0-T000 I, Rev 1 
Preheater) 

HOP-HTR-00005A (HEPA 
Preheater) 

HOP-HTR-00005B (HEPA 
Preheater) 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -M5-V l 7T-00004, Rev 5 C-8; and Figures Cl-

-MS-V I 7T-20004, Rev 1 
land 

HOP-HX-00002 (Si lver Mordenite -M6-HOP-00003001, Rev 0 
C 1-4 in Operating 
Unit Group 10, 

Preheater) 
-M6-HOP-00003002, Rev 0 Addendum C of this 

-M6-HOP-20003001, Rev 0 Permit. 
HOP-HX-00004 (Silver Mordenite 

-M6-HOP-20003002, Rev 0 
Preheater) 

-NlD-HOP-00007, Rev 1 

-Pl -P0IT-00002, Rev 7 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -M5-V l 7T-00004, Rev 5 C-8; and Figures C 1-

-MS-VI 7T-20004, Rev 1 I and 
C 1-4 in Operating 

HOP-FAN-0000lA (Booster -M6-HOP-00003001 , Rev 0 Unit Group 10, 
Extraction Fan) -M6-HOP-00003002, Rev 0 Addendum C of this 

-M6-HOP-2000300 I, Rev 0 Permit. 
HOP-FAN-0000IB (Booster -M6-HOP-20003002, Rev 0 
Extraction Fan) 

-MAD-HOP-P0018, Rev 2 

HOP-F AN-0000 l C (Booster 
-P I-P0 IT-0000 1, Rev 9 

Extraction Fan) 

HOP-FAN-00009A (Booster 24590-WTP 

Extraction Fan) -3PS-MACS-TP004, Rev 0 
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HOP-FAN-00009B (Booster 
Extraction Fan) 

H OP-F AN-00009C (Booster 
Extraction Fan) 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; Table 
System (Cont.) -M5-Yl 7T-00004, Rev 5 C-8; and Figures C 1-

-M5-Yl 7T-20004, Rev 1 
1 and 

HOP-FAN-00008A (Stack -M6-HOP-0000800 I, Rev 0 
C 1-4 in Operating 
Unit Group 10, 

Extraction Fan) 
-M6-HOP-00008002, Rev 0 Addendum C of this 

-M6-HOP-00008003 , Rev 0 Permit. 
HOP-FAN-00008B (Stack -M6-HOP-2000800l , Rev 0 
Extraction Fan) 

-M6-HOP-20008002, Rev 0 

HOP-F AN-00008C (Stack 
-M6-HOP-20008003 , Rev 0 

Extraction Fan) -MAD-HOP-00038, Rev 5 

-Pl-P0IT-00005, Rev 6 

HOP-F AN-00001 0A (Stack 
Extraction Fan) 24590-WTP 

-3PS-MACS-TP004, Rev 0 

HOP-FAN-0000l0B (Stack 
Extraction Fan) 

HOP-F AN-0000 I 0C (Stack 
Extraction Fan) 

Melter Offgas Treatment Process HOP 24590-HLW Section 4F.4.2; and 
System (Cont.) -M5-Vl 7T-00004, Rev 5 Figures Cl-1 and 

-MS-VI 7T-20004, Rev l 
C l-4 in Operating 

HLW Stack -M6-HOP-0000800 I, Rev 0 
Unit Group 10, 
Addendum C of this 

-M6-HOP-00008002, Rev 0 Permit. 

-M6-HOP-00008003, Rev 0 

-M6-HOP-2000800 l , Rev 0 

-M6-HOP-20008002, Rev 0 

-M6-HOP-20008003 , Rev 0 

Pulse Jet Ventilation System PJV 24590-HLW 

-M6-PJV-00001001 , Rev 0 

PJV-HTR-00002 (Pulse Jet -M6-PJV-00002001, Rev 0 
Ventilation HEPA Electric 
Preheater) 
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Figures 

PN-HEPA-00004B (PJV System 
HEPA Fi lter (Standby Primary)) 

PJV-HEPA-000058 (PJV System 
HEPA Filter (Standby Secondary)) 

PN-HEPA-00004A (PJV System 
HEPA Filter (Primary)) 

PN-HEPA-00005A (PN System 
HEPA Fi lter (Secondary)) 

PN-FAN-00002A (Pulse Jet Vent 
Extraction Fan) 

PN-FAN-00002B (Pulse Jet Vent 
Extraction Fan) 

Process Vessel Vent Extraction PVV 24590-HLW 
System -M6-PVV-0000 1, Rev 4 

-M6-PVV-20001 , Rev 2 
PVV system contains ancillary 
equipment only. 

asystem Descriptions are mainta ined in the Admi nistrative Record , and are listed here for information only. 
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Quarter Ending Dec 31, 2017 24590-LAW-PCN-ENV-17-011 

Index 

Page 2 of 3: 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 1 O 
Waste Treatment and Immobilization Plant 

Hanford Facility RCRA Permit, Part 111, Operating Unit 10, Waste Treatment and Immobilization Plant 

The purpose of this Class 1 Prime Permit Modification is to update Table 111.10.H.G of the Dangerous Waste 
Permit (DWP) with three new LAW Penetration Seal Locations 

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

i.flbJ. ~ . ~ ~ / Da 

24590-SENV-FO00ll Rev 30 (Revised 9/17/2015) Ref: 24590-W1P-GPP-SENV-010 



Quarter Ending Dec 31 , 2017 

Page 2 of 2 

24590-LAW-PCN-ENV-17-011 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: . Permit Part: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

This Class 1 prime modification requests Ecology approval and incorporation of updated information into DWP 
Permit Table: 111.1 0.H.G 

DWP PermitTable 111.10.H.G 

Add Penetration Seal Locations: To Update Table 111.1 0.H.G LAW Plant 
Penetration Seal Location 

Sequence 
Room Number Number 

1-0124 01410 

1-0125 01428 

1-0126 01454 

This PCN updates information in the DWP Permit Conditions to reflect current penetration seal locations at the 
LAW Facility, and updates room numbers in Table 111.10.H.G to reflect the General Arrangement drawings in the 
DWP. 

WAC 173-303-830 Modification Class: Class 1 

Please mark the Modification Class: 

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

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

Class 11 Class 2 Class 3 

X 

In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a 
Class '1 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 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/Concur: 

Reason for denial: • 

Yes D Denied (state reason below) 

24590-SENV-F000l l Rev 30 (Revised 9/17/2015) 

Reviewed by Ecology: 

S. Dahl 

Ref: 24590-WTP-GPP-SENV-010 



I 
2 
3 
4 

5 111.1 0.H.5.e.i 
6 
7 
8 
9 

10 
11 
12 
13 

14 111.10.H.5.e.ii 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 

36 

WA 7890008967 
Waste Treatment and Immobilization Plant 

Permit, except Permit Condition Ill. I 0.H .5 .e. i., which will be incorporated into Operating 
Unit Group I 0, Chapter 6 of this Permit. All information provided under this pennit 
condition must be consistent with information provided pursuant to Permit Conditions 
111.10.H.5.b., .£., g., ~-, and f., 111.10.C.3.e. and 111.10.C. I l.b., as approved by Ecology: 

Integrity assessment program and schedule for the LAW Vitrification System will 
address the conducting of periodic integrity assessments on the LAW Vitrification 
System over the life of the system, as specified in Permit Condition Ill. I 0.H.5.b.ix. 
and WAC I 73-303-640(3)(b), in accordance with WAC 173-303-680, and 
descriptions of procedures for addressing problems detected during integrity 
assessments. The schedule must be based on past integrity assessments, age of the 
system, materials of construction, characteristics of the waste, and any other relevant 
factors [WAC l 73-303-640(3)(b), in accordance with WAC 173-303-680 and 
WAC 173-303-806( 4 )(i)(i)(B)]. 

Detailed plans and descriptions, demonstrating the leak detection system is operated 
so that it will detect the failure of either the primary or secondary containment 
structure or the presence of any release of dangerous and/or mixed waste or 
accumulated liquid in the secondary containment system within twenty-four (24) 
hours [WAC I 73-303-640(4)(c)(iii)]. Detection of a leak of at least 0.1 gallons per 
hour within twenty-four (24) hours is defined as being able to detect a leak within 
twenty-four (24) hours. Any exceptions to this criteria must be approved by Ecology 
in accordance with WAC 173-303-680, WAC I 73-303-640(4)(c)(iii), and 
WAC I 73-303-806(4)(i)(i)(b). 

A. Dangerous waste pipe penetrations that require a penetration seal in accordance 
with the International Building Code (IBC) and DOE-STD- I 066, DOE Standard 
for Fire Protection Design Criteria, or meet ventilation sealing requirements 
identified in Table Ill. I 0.H .G, are not required to meet the 0.1 gallons per hour 
within twenty-four (24) hours leak detection rate for those sections of piping that 
are in contact with approved si licone or equivalent low-permeability seal 
material. 

B. Piping on either side of the penetration seal must meet the requirements of 
Ill. I 0.H.5.e.ii . 

C. Revisions (including additions or deletions) to Table Ill. I 0.H.G will be submitted 
to Ecology for review and approval pursuant to Conditions 111 .1 0.C.2 .e and 

Row 

111.1 0.C.2. f. Addition of penetration seal locations to Table 111.1 0.H .G. will be 
approved by Ecology prior to installation of the penetration seal. 

Table 111.10.H.G LAW Plant Penetration Seal Location 

Room Orientation Discipline Sequence 
Number Number Number 

1. L:-_-0000112 E PD 02097 

2. L:-_-0000123 E PD 01823 

3. L:-_-0000123 E PD 01834 

4. L:-_-0000123 E PD 01828 

5. L::{)000123 E PD 01837 

6. L=OOG0 123 E PD 01822 
7. L::{)000123 E PD 01824 

Conditions.209 



Row Room 
Number Number 

8. L.:(}000123 

9. L.:(}000123 

10. L.:(}000123 

11. L.:(}000123 

12. L.:(}000123 

13. L.:(}000123 

14. L.:(}0001 23 

15. L.:(}000123 

16. L.:(}000124 

17. L,:00(}0124 

18. L,:00(}0124 

19. L,:00(}0124 

20. L,:00(}0124 

21. L,:00(}01 24 

22. L.:(}000124 

23. L:0000124 

24. L,:00(}0124 

25. L:0000124 

26. L,:00(}0124 

27. L,:00(}0124 

28. L,:00(}01 24 

29. L,:00(}0124 

30. L,:00(}0125 

31. L,:00(}0125 

32. L,:00(}01 25 

33. L,:00(}0125 

34. L.:(}000125 

35. L.:(}000125 
36. L:0000125 
37. L,:00(}0125 

38. L.:(}000125 

39. L:0000125 

40. L,:00(}0125 

41. L:00001 25 

42. L:0000125 

43. L:0000126 
44. L,:00(}0201 

45. L,:00(}0201 

46. L:0000202 

WA 7890008967 
Waste Treatment and Immobilization Plant 

Orientation Discipline Sequence 
Number 

E PD 01826 

E PD 01821 

E PD 01825 

E PD 01827 

E PD 01836 

E PD 01820 

E PD 01832 

s PD 01797 

E PD 01843 

E PD 01844 

E PD 01845 

E PD 01842 

E PD 01847 

E PD 01841 

E PD 01846 

E PD 01850 

E PD 01848 

E PD 01852 

E PD 01840 

E PD 01839 

E PD 01849 

s PD 01801 

E PD 01858 

E PD 01859 

E PD 01860 

E PD 01857 

E PD 01862 

E PD 01856 
E PD 01861 

E PD 01865 

E PD 01863 

E PD 01867 

E PD 01855 

E PD 01854 

E PD 01864 

s PD 01807 

F PD 02405 

s PD 02406 

F PD 02495 

Conditions.210 



1 
2 
3 

4 
5 
6 
7 
8 

9 
10 
11 
12 

13 
14 

Row Room Orientation 

WA 7890008967 
Waste Treatment and Immobi lization Plant 

Discipline Sequence 
Number Number Number 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

111.1 0.H.5.e.i ii 

111.1 0.H.5.e.iv 

111.1 0.H.5.e. v 

111.1 0.H.5.e.vi 

L_:-0000216 w PD 02674 

L_:-0000220 E PD 02709 

L_:-0000301 F PD 03319 

L_:-0000301 s PD 03437 

L_:-0000301 s PD 04149 

L:{}000301 s PD 04141 

L:_OOOIOlA F PD 01291 

L:_000 101A F PD 01292 

L:_000 IO I A w PD 01971 

L:_000226B F PD 02445 

L:_000226B F PD 02444 

L:_000304F F PD 03278 

L:_000304F F PD 03277 

L: B000018 E EQ 80908 

L: B00001B s PD 00196 

L: B00001B s PD 00201 

LC000201 F PD 02430 

1.-0 124 w PD 01410 

1.-0125 w PD 01428 

1.-0 126 w PD 01454 

Detailed operational plans and descriptions, demonstrating that spilled or leaked 
waste and accumu lated liquids can be removed from the secondary containment 
system within twenty-four (24) hours [WAC I 73-303-806(4)(i)(i)(B)]. 

Descriptions of operational procedures demonstrating appropriate controls and 
practices are in place to prevent spills and overflows from the LAW Vitrification 
System or containment systems in compliance with WAC 173-303-640(5)(6 )(i) 
through (iii), in accordance with WAC 173-303-680 and 
WAC 173-303-806( 4 )(i)(i)(B); 

Description of procedures for investigation and repair of the LAW Vitrification 
System [WA 173-303- 640(6) and WA I 73-303-640(7)(e) and (f), in accordance 
with WAC 173-303-680, WAC 173-303-320, WAC I 73-303-806(4)(a)(v), and 
WAC I 73-303-806(4)(a)(ii)(B)]. 

Updated Chapter 4, Narrative Description, Tables and Figures as identified in Permit 
Tables Ill. I O.H.A and Ill. I O.H.B, as modified pursuant to Permit Condition 

Conditions.21 I 



Quarter Ending March 31, 2018 PCN-300APT-2018-01 
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Index 

Page 2 of 4: 
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Hanford Facility RCRA Permit Modification Notification Forms 

Part VI, POST-Closure Unit Group 1 (PCU-1) 

300 AREA PROCESS TRENCHES 

Part VI, PCU-1, Unit Specific Conditions 

Part VI, PCU-1 , Chapter 3.0, Groundwater Monitoring Plan 

oz:;::pra:-1u 
DOE Program Office Name Date 



Quarter Ending March 31, 2018 PCN-300APT-2018-01 
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Hanford Facility RCRA Permit Modification Form 
Unit: Permit Part 

300 Area Process Trenches Part VI, PCU-1 , Unit Specific Conditions 

Description of Modification: 

Page 3 

Update the chapter change history information regarding Chapter 3.0. 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 ---------------+-----PI ease mark the Modification Class: X 

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

A. 1. Administrative and informational changes 

Modification Concurrence: Yes 0No Reviewed by Ecology: 

Reason for non-concurrence: 

S. L. Dahl-Crumpler Date 



Quarter Ending March 31 , 2018 PCN-300APT-2018-0l 
Page I 3 of 4 

Hanford Facility RCRA Permit Modification Form 
Unit: Permit Part 

300 Area Process Trenches 
Part VI, PCU-1, Chapter 3.0, Groundwater Monitoring 

Plan 
Description of Modification: 

Page 43 

The GW Monitoring chapter refers documents outside of the Permit (external documents) for information on 
inspection, maintenance, and training requirements. The proposed change replaces the external references with new 
references. The new references correspond to documents within the Permit. 

WAC 173-303-830 Modification Class I Class 1 I Class 11 I Class 2 I Class 3 
Please mark the Modification Class: I I X I I 

The permittees request that proposed changes be reviewed and approved as a Class 1-prime modification pursuant 
to WAC 173-303-830(4)(d) 

Modification Approved: 1;t:!ves ONo Reviewed by Ecology: 

Reason for denial: lh~ _u.,/1.~ll t2 
~ V ' L. Dahl-Crumpler Date 



F-
Quarter Ending March 31 , 2018 

Revise the Following Pages: 
Revise CUG-1, Unit Specific Conditions as shown herein. 
Revise CUG-1, Chapter 3.0 as shown herein. 
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