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Class 1 Modification
Quarter Ending 9/30/2007

WA7890008967, Part 111, Operating Unit 4
242-A Evaporator

PART Ill, OPERATING UNIT 4 UNIT-SPECIFIC CONDITIONS
242-A Evaporator

The 242-A Evaporator is a mixed waste treatment and storage unit consisting of a conventional forced-
circulation, vacuum evaporation system to concentrate mixed-waste solutions located in the 200 East

Area.

This document sets forth the operating conditions for the 242-A Evaporator.

11.4.A

COMPLIANCE WITH PERMIT CONDITIONS

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

In the event that the Part 111-Unit-Specific Conditions for Operating Unit 4, 242-A Evaporator conflict
with the Part I-Standard Conditions and/or Part 11-General Facility Conditions of the Permit, the unit-
specific conditions for Operating Unit 4, 242-A Evaporator prevail.

OPERATING UNIT 4:

Chapter 1.0
Chapter 2.0
Chapter 3.0
Chapter 4.0
Appendix 4B
Chapter 5.0
Chapter 6.0

Chapter 7.0
Chapter 8.0
Chapter 11.0
Chapter 12.0

111.4.B
111.4.B.1

Part A Form, Revision 9, dated May 2005

Unit Description, dated August 2004

Waste Analysis Plan, dated September 30, 2007
Process Information, dated June 30, 2007

Tank Integrity Assessment, dated December 31, 2002
Groundwater Monitoring, dated (not applicable)

Procedures to Prevent Hazards, dated March 31, 2007 (also refer to Permit
Attachment 33, 86.1, Security)

Contingency Plan, dated September 30, 2006

Personnel Training, dated September 30, 2007

Closure and Postclosure Requirements, dated December 31, 2005

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

UNIT-SPECIFIC CONDITIONS FOR 242-A EVAPORATOR

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

Part 111, Operating Unit 4.1
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Class 1 Modification WA7890008967, Part III, Operating Unit 4

May 2005 242-A Evaporator
Chapter 1.0 Part A Form
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Class 1 Modification WA7890008967, Part III, Operating Unit 4
May 2005 242-A Evaporator

1.0 Part A

The following is a chronology of the regulatory history of the 242-A Evaporator Part A.

September 1, 1987, submitted the original Hanford Facility Dangerous Waste Part A Permit
Application (Part A), Form 3, Revision 0, to the Washington State Department of Ecology

(Ecology).

November 16, 1987, Part A, Form 3, Revision 1, added Westinghouse Hanford Company
(WHC) as co-operator.

February 26, 1990, Part A, Form 3, Revision 2, added new dangerous waste numbers to
reflect the waste identified within the Double-Shell Tank (DST) System (DOE/RL-90-39) and
provided additional information on the process condensate waste stream.

December 20, 1990, Part A, Form 3, Revision 3, added applicable dangerous waste numbers
resulting from the addition of 15 new dangerous waste numbers subject to toxicity
characteristics leaching procedure testing. The Part A, Form 3, added nonspecific source
Dangerous Waste Number F005.

April 13,1993, Part A, Form 3, Revision 4, added nonspecific source Dangerous Waste
Numbers F001, F002, and F003 to corresponded with the dangerous waste numbers from the
DST System.

November 4, 1994, Part A, Form 3, Revision 5, added Dangerous Waste Number F039
(multi-source leachate). Dangerous Waste Number F039 was added to reflect Low-Level
Burial Grounds (DOE/RL-88-20) generation of multi-source leachate from lined mixed
waste trenches.

January 1, 1995, Part A, Form 3, Revision 6, added Process Code S02 and increased the
process design capacity for tank storage for tanks C-100 and C-A-1 and converted English
measurements to metric.

October 10, 1997, Part A, Form 3, Revision 7, was revised to support the transition of this
treatment, storage, and/or disposal unit (TSD) to the new Project Hanford Management
Contractor. Part A, Form 3 was submitted to streamline the dangerous waste numbers list

May 26, 2003, Part A Form 3, Revision 8, revised to support the transition of this treatment,
storage, and/or disposal unit (TSD) to the Tank Farm Contractor.

December 31, 2003, Part A Form 3, Revision 8A, revised to remove the ion-exhange column
and add the process condensate line (PC 5000).

May 2005, Part A, Revision 9, adopted the new Ecology Part A Form [ECY 030-31 Hanford
(Rev.3/5/04)].

Part III, Operating Unit 4-1.1.ii



WA7890008967, Operating Unit 4

Unit Name: 242-A Evaporator

Revision: 9 Date: 5/2005

WASHINGTON STATE . . .
% DEPARTMENT OFE Dangerous Waste Permit Application
o=l (0L 0GY |PatAForm
Date Received Reviewed by: AN AL Al pate: (0|7 ]2]5]2]0]0]5
Month  Day Year Approved by: L - U:' [_71, Date: [0 | 8)1[(0f2|0]|0(5

0(711]1]12|0]|0(5

I. This form is submitted to: (place an “X” in the appropriate box)

Request modification to a final status permit (commonly called a “Part B” permit)

Request a change under interim status

Apply for a final status permit. This includes the application for the initial final status permit for a site or
for a permit renewal (i.e., a new permit to replace an expiring permit).

O O

Establish interim status because of the wastes newly regulated on:

(Date)

List waste codes:

Il. EPA/State ID Number

WIA|7 (8900|089 |6

lll. Name of Facility

US Department of Energy - Hanford Facility

IV. Facility Location (Physical address not P.O. Box or Route Number)

A. Street

825 Jadwin

City or Town

State

ZIP Code

Richland

WA

99352

County
Code (if
known) County Name

0 |0 | 5| Benton

B. C. Geographic Location
Land

Type Latitude (degrees, mins, secs)

Longitude (degrees, mins, secs)

D. Facility Existence Date

Month Day Year

F S|E|E TIO|P|O

M

A

P

013 2|2 11943

V. Facility Mailing Address

Street or P.O. Box

P.O. Box 550

City or Town

State

ZIP Code

Richland

WA

99352

ECY 030-31 Hanford (Rev. 3/5/04)

Page 1 of 14




WA7890008967, Operating Unit 4

Unit Name:
Revision: 9

242-A Evaporator
Date: 5/2005

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

Name (last) (first)

Roy Schepens

Job Title Phone Number (area code and number)
Manager (509) 376-6677*

Contact Address

Street or P.O. Box

P.O. Box 450

City or Town State | ZIP Code
Richland WA 99352
VII. Facility Operator Information

A. Name

Phone Number (area code and number)

Department of Energy* Owner/Operator
CH2MHill Hanford Group, Inc.** Co-Operator for 242-A Evaporator

(509) 376-6677*

(509) 373-1677**

Street or P.O. Box

P.O. Box 450 *
P.O. Box 1500 **

City or Town State | ZIP Code
Richland WA 99352

B. Operator Type F

C. Does the name in VII.A reflect a proposed change in operator?
If yes, provide the scheduled date for the change:

|:| Yes |X| No

Month Day Year

D.

Is the name listed in VII.A. also the owner? If yes, skip to Section VIII.C.

g Yes E No

VIIl. Facility Owner Information

A. Name

Phone Number (area code and number)

Keith A. Klein, Operator/Facility-Property Owner
Roy J. Schepens, Operator/Facility-Property Owner*

(509) 376-7395 / (509) 376-6677*

Street or P.O. Box

P.O. Box 550
City or Town State | ZIP Code
Richland WA 99352

F

B. Operator Type

C. Does the name in VII.A reflect a proposed change in operator?

|:| Yes |E No

If yes, provide the scheduled date for the change: Month Day Year
IX. NAICS Codes (5/6 digit codes)
A. First B. Second

. Administration of Air & Water Resource &
516 12 |2 |1 Waste Treatment & Disposal | 9 | 2 4 |1 [T |0 | goidwaste Management Programs
C. Third D. Fourth
5 (4|1 |7 |1 |0 | Rescarchd&Developmentinthe 9 19 |9 |9 |9 |9 | Unclassified Establishments
Physical, Engineering, & Life Sciences

ECY 030-31 Hanford (Rev. 3/5/04)

Page 2 of 14




WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator

Revision: 9 Date: 5/2005
X. Other Environmental Permits (see instructions)
%pF;ermit B. Permit Number C. Description
E A|T |[R|0 (4 |- |8 |12 WAC 246-247, NOC Rad Air
E M|{B|L |- [6 |0 |1 [3 |1 ]9 |2 |3 | Master Business License
40 CFR 761, TSCA RBDA Approval letter from L. J.
E T|S|C|A[O0 |6 |- |0 (|8 |- |0 |4 |Iani(EPA Region10 Adminstator) to]. B. Hebdon
and J. E. Rasmussen (DOE) dated June 8, 2004
E Al4 |0 |4 |1 Petroleum Underground Storage Tank License

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

The 242-A Evaporator is used to treat and store mixed waste from the DST System. Two waste streams leave the
242-A Evaporator following the treatment process; a concentrated slurry waste stream that is routed to the DST System
and a process condensate waste stream that is routed to the Liquid Effluent Retention Facility.

The waste fed to the 242-A Evaporator is regulated as a mixed waste with the same waste constituents as the waste in the
DST System. The concentrated slurry is a characteristic waste (D001, D002, and D003), toxic waste (D004 through D011,
D018, D019, D022, D028 through D030, D033 through D036, D038 through D041, and D043), nonspecific source waste
(FOO01 through FO05 and F039), and state-only characteristic waste (WT01, WT02, WP01, WP02. Multi-source leachate
(F039) is included as a waste derived from nonspecific source waste FO01 through F005.

The process condensate is regulated as a mixed waste due to the toxicity of ammonia (WT02) and because it is derived
from the waste with a nonspecific source wastes F001 through FO05. Multi-source leachate (F039) is included as a waste
derived from nonspecific source waste FO01 through F005.

The list of dangerous waste constituents under Section XIV.A includes constituents that have not been detected in the
waste; however, knowledge of the processes providing the waste to the 242-A Evaporator indicates the strong possibility
that these constituents are present in the waste or there is a potential for treating these constituents in the future. The
annual waste quantity listed under Section XIV.B was calculated using an operating schedule of 365 days per year and a
specific gravity of 2.0 for the waste. This calculation was done to provide a maximum estimate of annual waste quantity.

T04

The 242-A Evaporator began waste management operations in March of 1977. The 242-A Evaporator is located in the 200
East Area and is used to treat mixed waste from the Double-Shell Tank (DST) System by removing water and most volatile
organics. Two waste streams leave the 242-A Evaporator following the treatment process. The first stream, the
concentrated slurry (approximately 40 to 60 percent of the water is removed during evaporation along with a portion of
volatile organics), is pumped back into the DST System. The second waste stream, process condensate (containing a
portion of the volatile organics removed from the mixed waste during the evaporation process), is routed through
condensate filters before release to a retention basis (Liquid Effluent Retention Facility). Offgasses from the process are
routed through a de-entrainment unit, a prefilter, and high-efficiency particulate air filters before being discharged to the
environment. The 242-A Evaporator is used to treat up to 870,642 liters (230,000 gallons) of mixed waste per day.

502

Tank C-100, a 4.3-meter (14-foot) diameter and 5.9-meter (19-foot) high tank with a maximum design capacity of
67,380 liters (17,800 gallons) is located in the condensate room. Process condensate from the primary, inter-, and after-
condensers drain by gravity to tank C -100, which is constructed of stainless steel. In addition, tank C-100 receives
potentially contaminated drainage from the vessel vent system via a 102 -liter (27 gallon) seal pot.

Tank C-A-1 is located in the evaporator room and consists of two sections: the lower (liquid) section, a 4.3-meter (14-foot)
diameter stainless steel shell, and an upper (vapor) section, a 3.5-meter (11.6-foot) diameter stainless steel shell, containing
two wire-mesh de-entrainment pads for the removal of liquids and solids that could be carried into the vapor header.
Process slurry from the reboiler discharges to the evaporator vessel (tank C-A-1). Concentrated process slurry exits the
lower section of tank C-A-1 via the 28-inch recirculating line. Vapor flows out of tank C-A-1 through a 42-inch vapor line
at the top. The maximum design capacity of tank C-A-1 is 103,217 liters (27,267 gallons).

ECY 030-31 Hanford (Rev. 3/5/04) Page 3 of 14




WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator
Revision: 9 Date: 5/2005

EXAMPLE FOR COMPLETING ITEMS Xll and XlIl (shown in lines numbered X-1, X-2, and X-3 below): A facility has
two storage tanks that hold 1200 gallons and 400 gallons respectively. There is also treatment in tanks at 20 gallons/hr.
Finally, a one-quarter acre area that is two meters deep will undergo in situ vitrification.

Section Xil. Processlc_:odes R Section XIll. Other Process Codes
Capacities
B. Process Design B Process Design
: A. Process Capacity Pro%éss " A. Capacity Pro?:éss
e | codes 2.unitof | Total | line Process 2. Unitof | Total Bés'zrr?’ft?sﬁ
(enter code) 1. Amount Measure Numlger (enter code) | 1. Amount Measure Numb_er
(Ce;ég of Units (Ce;ég of Units
X|1 |s|o]2 1600| G 002 |x|1]|T|o|4 700 cC oor | Insitu
vitrification
X |2 T|[O]| 3 20 E 001
X|3 |T|0]| 4 700 C 001
1 T|O0]| 4 870,642 v 001 1
2 |sf|o]2 170,597 L 001 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
1|0 1(0
1(1 1] 1
1|2 1] 2
1|3 1| 3
114 1| 4
1|5 1|5
1|6 1| 6
1(7 1] 7
1|8 1| 8
19 1|9
2|0 2|0
2 (1 2|1
2|2 2| 2
2 (3 2| 3
2 |4 2| 4
2|5 2|5

ECY 030-31 Hanford (Rev. 3/5/04) Page 4 of 14




WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator
Revision: 9 Date: 5/2005

XIV. Description of Dangerous Wastes

Example for completing this section: A facility will receive three non-listed wastes, then store and treat them on-site.
Two wastes are corrosive only, with the facility receiving and storing the wastes in containers. There will be about 200
pounds per year of each of these two wastes, which will be neutralized in a tank. The other waste is corrosive and
ignitable and will be neutralized then blended into hazardous waste fuel. There will be about 100 pounds per year of that
waste, which will be received in bulk and put into tanks.

Lz A.V\I/?agrt]g?\lrg.us ’ 'Eztr:.[’n;ted Cmegg:}rgf S (2) Process Description
NI 335 (enter code) que\l/':s'tt)é i E:eondtg (1) Process Codes (enter) [If a code is not entered in D (1)]
X|1 0 400 P S|0(1]T]|O
X 100 P S|0[(2]T]|O0
X |3 Included with above
635,029,318

a|ldbhlw(N|P|IO(lO|O|IN|lO|lOW | PP W[IN|([P|OJlO|[|O|N|O|OW || WIN|F
U|0|0|(0|0|0|0|0O|0|0(0|0|0O|0|O|(0|0(0|0|0O|0 |00 |0|0T]|O|C O
[l Nl Nl Nl Nol NN E=N el Holl Nl Nl Nl el ol ol Holl ol el ieol ol ol Eaol sl el Rall (el («)
B IR QPR WINNINNINIRrRrRrRrlOoOlOlo|lo|lo|loo|lo|lo | |O |0 |O
—lo|lo|lo|la|u|k|w|lo|lo|[ow|v|o|lw|r|lo|lo|lo |||k |lw|v|[rk]|o e v
AN A|IAIAIAIAIAIANIANIANIAN|IAN|IANIAN|IAN|IANIAN|IAN|IAN|IAN|IAN|IAN|IAN|A
GGG GG I G G I G G I G G G G G G G R R
(el el Nl Nl Nl E=N E= N« Nl Nl Nl Nl el ol ol Holl Holl el el ol =N =l el Ne il N
L e i N L L N L L N L L L N

(T I ORI ORI ORI T S I S e B e I S N

ECY 030-31 Hanford (Rev. 3/5/04) Page 5 of 14




242-A Evaporator

Unit Name:

WA7890008967, Operating Unit 4

Date: 5/2005

9

Revision:

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

| EPA/State IDNumber |W |A |7 8|9 |0 ]o]o[8]9]6][7]
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o
2
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WA7890008967, Operating Unit 4

Unit Name:
Revision: 9

EPA/State ID Number |[W A |7 [8 ]9 |o|o|o |89 |6]|7]

242-A Evaporator
Date: 5/2005

B. C. Unit
Li A. Dangerous Estimated of D. Process
ine
Nurper | asie N | gl | Messure @ Process Descipton
Wast}é code) (1) Process Codes (enter) [If a code is not entered in D (1)]

F|0]0]|1 K S{0f2
F|l[0]0]2 K S{0f2
F|[0]|]0]|3 K S{0f2
F|[0]|]0]|4 K S{0f2
F|0]O0]|5 K S{0f2
F|10]3]9 K S{0f2

© |© |[© |© |00 [0 |0 ||| |[W| || |N|IVN[([N IV [V ([N|IN[N[([N|N[O]|O |O

W IN|([P|IOJO|[0O|IN|O|O | [WIN|P[OJlO©O|O (N[ |W N[ |O|(O |0 |

ECY 030-31 Hanford (Rev. 3/5/04)
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WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator
Revision: 9 Date: 5/2005

XV. Map

Attach to this application a topographic map of the area extending to at least one (1) mile beyond property boundaries. The
map must show the outline of the facility; the location of each of its existing and proposed intake and discharge structures;
each of its dangerous waste treatment, storage, recycling, or disposal units; and each well where fluids are injected
underground. Include all springs, rivers, and other surface water bodies in this map area, plus drinking water wells listed in
public records or otherwise known to the applicant within ¥ mile of the facility property boundary. The instructions provide
additional information on meeting these requirements.

XVI. Facility Drawing
All existing facilities must include a scale drawing of the facility (refer to Instructions for more detail).

XVII. Photographs

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing
storage, treatment, recycling, and disposal areas; and sites of future storage, treatment, recycling, or disposal areas (refer to
Instructions for more detail).

Operator* T Signature Date Signed

Name and Official Title (type or print) n

Roy J. Schepens, Manager - )

U.S. Department of Energy 1 . é /

Office of River Protection - 0/ nger /4/ 75

Co-Operator** Signature Date Signed
Name and Official Title (type or print) i :

Edward S. Aromi i
President and Chief Executive Officer m / / / 5 / &
CH2MHill Hanford Group, Inc.

Co-Operator** — Address and Telephone Number
2440 Stevens Center

P.O. Box 1500

Richland, WA 99352

(509) 373-1677

Facility-Property Owner* Signature Date Signed
Name and Official Title (type or print)

Keith A. Klein, Manager
U.S. Department of Energy 7// / /d”

Richland Operations Office

ECY 030-31 Hanford (Rev. 3/5/04) Page 8 of 14



WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator
Revision: 9 Date: 5/2005
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WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator
Revision: 9 Date: 5/2005

242-A Evaporator

96080579-19CN
(PHOTO TAKEN 1996)

ECY 030-31 Hanford (Rev. 3/5/04) Page 10 of 14



WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator

Revision: 9

Date: 5/2005

242-A Evaporator

Elevation 1.07-m
225m Vapor Line

i Pump and
Aqueous Makeup
Room
Control Room,
Maintenance, and
Support Facilities 8™
Stainless Steel
- [ — Evaporator Vessel
-
i
Condenser e efion
Room 204m
Recirculation Line
Nioters b0 fest - civide meters by 0.3048, Evaporator Room

3s2i1048.1a

ECY 030-31 Hanford (Rev. 3/5/04)
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WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator
Revision: 9 Date: 5/2005

242-A Evaporator

Tank C-100

42 in. Vapor Line

Primary Condenser N Q
Cl g e
el <<—— Platform 50 ft-6 in.
Intercondenser n
E-C-2
Aftercondenser
E-C-3 <«<—— Platform 40 ft-6 in.

12 in. Raw
Water Line F

<«<—— Platform 30 ft-6 in.

(A

C

12 in. Used Raw

Water Line
wr ]
e Used Raw Water
Monitoring System
/ﬁ\ < Elevation 10 ft-6 in.
Steam Condensate
Flow Measurement Conden_sate
Tank -C-103 Collection
Tank-C-100
-
Grade 0 ft-0 in.
Process Condenser
Pump
P-G-100 <“<—— Elevation -10 ft-6in
030725_TSD_242A Evaporator_Site_Plan_WWooley/SupportData/39103003.61 FH_r1.tif 11,1103

ECY 030-31 Hanford (Rev. 3/5/04) Page 12 of 14



WA7890008967, Operating Unit 4

Unit Name:
Revision: 9

242-A Evaporator
Date: 5/2005

. 242A -
Evaporator s -‘lt

4Meters 0 5 10 Fest

o=emsssensnaosasesa D40 A Evaporator

LIy g

=" Pipeline from WTP AN

o o o o

Created and Fublished by: Central Mapping Services
Fluor Hanford, Richland, WA (509) 376-8759

INTENDED USE: REFERENCE ONLY
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WA7890008967, Operating Unit 4 Unit Name: 242-A Evaporator
Revision: 9 Date: 5/2005

This page intentionally left blank.
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August 2004 242-A Evaporator
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Class 1 Modification WAT7890008967, , Part 111, Operating Unit 4
August 2004 242-A Evaporator

20 UNIT DESCRIPTION

The 242-A Evaporator unit description and general provisions were provided in the Part B permit
application, Chapter 2.0 (DOE/RL-90-42, Rev 0). Washington Administrative Code (WAC) 173-303 was
used to prepare the Part B permit application and does not require this information to be included in the
unit-specific operating Permit. The exception to this is the topographic map (refer to Section 2.1).
DOE/RL-90-42, Chapter 2.0 was used for the sole purpose of permitting the 242-A Evaporator and as
such has not been updated since the time of permit issuance. A brief unit description is provided in
Attachment 35, Chapter 1.0 and further detail is provided in Attachment 35, Chapter 4.0, Process
Description of this Permit. Seismic consideration information is provided in Attachment 33,

Chapter 2.0, §2.3 (DOE/RL-91-28, General Information Portion). Traffic information is provided in
Attachment 33, Chapter 2.0, §2.4 (DOE/RL-91-28, General Information Portion).

2.1 TOPOGRAPHIC MAP

Topographic map Drawing H-13-000039, Rev 2, 200 Area Liquid Waste Processing Facilities,
242-A Evaporator, Liquid Effluent Retention Facility, Effluent Treatment Facility, Sheet 1 of 2, and
Sheet 2 of 2.
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ASTM
AWWA

CFR
Cr

DOE
DQO
DQO/DEFT
DSC

DST

Ecology
EPA
ETF

GC

HDPE
HFFACO

ICy
IR

LDR
LERF

MS
N/A

QA
QC

RCRA
RPD

TEDF
TCLP
TOC
TSD

VOA

WAC
WAP

GLOSSARY

American Society for Testing and Materials
American Water Works Association

Code of Federal Regulations
total carbon

U. S. Department of Energy

data quality objective

data quality objective/decision error feasibility trials
differential scanning calorimeter

Double-Shell Tanks

Washington State Department of Ecology
U.S. Environmental Protection Agency
200 Area Effluent Treatment Facility

gas chromotography

high-density polyethylene
Hanford Federal Facility Agreement and Consent Order

total inorganic carbon
infared

land disposal restriction
Liquid Effluent Retention Facility

mass spectrometry
not applicable

quality assurance
quality control

Resource Conservation and Recovery Act of 1976
relative percent difference

Treated Effluent Disposal Facility
toxicity characteristic leaching procedure
total organic carbon

treatment, storage, and/or disposal

volatile organic analysis

Washington Administrative Code
waste analysis plan
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1 METRIC CONVERSION CHART

Into metric units Out of metric units

If you know Multiply by To get If you know Multiply by To get
Length Length
inches 25.40 millimeters millimeters 0.0393 inches
inches 2.54 centimeters centimeters 0.393 inches
feet 0.3048 meters meters 3.2808 feet
yards 0.914 meters meters 1.09 yards
miles 1.609 kilometers kilometers 0.62 miles
Area Area
square inches 6.4516 square square 0.155 square inches
centimeters centimeters
square feet 0.092 square meters square meters 10.7639 square feet
square yards 0.836 square meters square meters 1.20 square yards
square miles 2.59 square square 0.39 square miles
kilometers kilometers
acres 0.404 hectares hectares 2471 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.0352 ounces
pounds 0.453 kilograms kilograms 2.2046 pounds
short ton 0.907 metric ton metric ton 1.10 short ton
Volume Volume
fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces
quarts 0.95 liters liters 1.057 guarts
gallons 3.79 liters liters 0.26 gallons
cubic feet 0.03 cubic meters cubic meters 35.3147 cubic feet
cubic yards 0.76456 cubic meters cubic meters 1.308 cubic yards
Temperature Temperature
Fahrenheit subtract 32 Celsius Celsius multiply by | Fahrenheit
then 9/5ths, then
multiply by add 32
5/9ths
Force Force
pounds per 6.895 kilopascals kilopascals 0.14504 pounds per
square inch square inch
2  Source: Engineering Unit Conversions, M. R. Lindeburg, P.E., Second Ed., 1990, Professional
3 Publications, Inc., Belmont, California.
4
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3.0 WASTE ANALYSIS PLAN

3.1 INTRODUCTION

This waste analysis plan (WAP) addresses analysis necessary to manage the waste at the

242-A Evaporator according to Resource Conservation and Recovery Act (RCRA) requirements included
in the Hanford Facility RCRA Permit, WA7 89000 8967 (Permit), Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement, Ecology et., al. 2003, Washington Administrative Code
(WAC), Chapter 173-303, and Part 264 of the Code of Federal Regulations.

Modifications of the WAP require modifications of the Permit. Permit modifications are discussed in
Permit Condition I.C and WAC 173-303-830.

Where information regarding treatment, management, and disposal of the radioactive source byproduct
material and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of 1954
as amended) has been incorporated into this document, it is not incorporated for the purpose of regulating
the radiation hazards of such components under the authority of this Permit or chapter 70.105 RCW and
its implementing regulations but is provided for information purposes only.

3.2 PURPOSE

The purpose of the WAP is to ensure waste at the 242-A Evaporator is managed properly in accordance
with WAC 173-303-300. To ensure the waste analysis is comprehensive, a data quality objectives (DQO)
analysis was performed on all streams at the 242-A Evaporator. Sampling and analysis identified in the
DQO analysis related to meeting RCRA requirements are included as an integral part of this WAP.

Regulatory and safety issues are addressed in the WAP by establishing boundary conditions for waste to
be received and treated at the 242-A Evaporator. The boundary conditions are set by establishing limits
for items such as reactivity, waste compatibility, and control of vessel vent organic emissions. Waste that
exceeds the boundary conditions would not be acceptable for processing without further actions, such as
blending with other waste.

3.3 SCOPE

This WAP discusses RCRA sampling and analysis of the waste in selected Double-Shell Tank (DST)
System tanks to determine the acceptability of the waste for processing at the 242-A Evaporator.
Sampling and analysis of DST System waste for other reasons, such as preparation for tank-to-tank
transfers, is included in the waste analysis plan for the DST System.

RCRA sampling of the process condensate transferred to the Liquid Effluent Retention Facility (LERF)
can be performed either at the 242-A Evaporator or at LERF. A discussion of process condensate
sampling at the 242-A Evaporator is included in this WAP, while discussion of process condensate
sampling at LERF is included in the Permit, Part 111, Liquid Effluent Retention Facility and 200 Area
Effluent Treatment Facility, Waste Analysis Plan.

Samples of other 242-A Evaporator waste streams, such as steam condensate, cooling water, and
242-A-81 back flush water, are taken as required for process control but are excluded from this plan
because these streams have been previously characterized and determined to be nondangerous waste
streams.

Part I11, Operating Unit 4-3.1
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3.4 242-A EVAPORATOR PROCESS DESCRIPTION

The 242-A Evaporator, located in the 200 East Area of the Hanford Site, separates the incoming waste
from the DST System into two aqueous streams as described in the following paragraph. Also associated
with the 242-A Evaporator are utility waste streams such as cooling water and steam condensate, which
are not dangerous waste. Description of the waste processed by the 242-A Evaporator is described in
Section 3.4.

The 242-A Evaporator process uses a conventional forced-circulation, vacuum evaporation system to
concentrate mixed waste solutions from the DST System tanks. The incoming stream is separated by
evaporation into two liquid streams: a concentrated slurry stream and a process condensate stream. The
slurry contains the majority of the radionuclides and inorganic constituents. After the slurry is
concentrated to the desired amount, the slurry stream is pumped back to the DST System and stored for
further treatment. Vapor from the evaporation process is condensed, producing process condensate,
which is primarily water with trace amounts of organic material and a greatly reduced concentration of
radionuclides. The process condensate is transferred to LERF for storage and treatment. Vacuum for the
evaporator vessel is provided by two steam jet ejectors, producing a gaseous vessel vent exhaust. The
242-A Evaporator vessel vent stream is filtered and discharged through an exhaust stack. Figure 3.1
shows a simplified schematic of the 242-A Evaporator process. A more detailed description of the
242-A Evaporator process is provided in Chapter 4.0.

3.5 WASTE IDENTIFICATION

All of the waste accepted by the 242-A Evaporator comes from DST System. The waste in the DST
System tanks is received from onsite generators, which characterize the waste before transfer to the DST
System. Waste characterization is based on analytical data and/or process knowledge. Based on this
information, the waste in certain DST System tanks are selected as ‘candidates' for processing in the
242-A Evaporator. The contents of these candidate feed tanks are subjected to closer scrutiny and
evaluated against 242-A Evaporator waste acceptance criteria before the final tank selection is made. To
meet waste acceptance criteria, the contents of several tanks could be blended together in the feed tank
(241-AW-102) prior to processing.

3.5.1 General Constituent Description

The only waste stream processed at the 242-A Evaporator is the DST System waste stream, which
consists of mixed waste received from various Hanford Site activities. The mixed waste is a radioactive
aqueous solution containing dissolved inorganic salts such as sodium, potassium, aluminum, hydroxides,
nitrates, and nitrites. The mixed waste in some tanks has detectable levels of heavy metals such as lead,
chromium, and cadmium. The radionuclide content includes fission products such as the Sr-90 and
Cs-137, and actinide series elements such as uranium and plutonium. Small quantities of ammonia and
organics, such as acetone, butanol, and tri-butyl phosphate, could also be present. Waste received in the
DST System has been chemically adjusted to ensure the waste is compatible with materials used for
construction of the waste tanks and the 242-A Evaporator. The consistency of the waste in the DST
System ranges from liquid supernate to thick sludge. Waste fed to the 242-A Evaporator is supernate
taken from the DST System; the sludge is not processed through the 242-A Evaporator.

The slurry is an agueous solution containing the same components as the feed stream with increased
concentrations. Most of the volatile constituents are evaporated and transferred to the process condensate.
The process condensate is a dilute agueous solution with ammonia, volatile organics, and trace quantities
of radionuclides and inorganic constituents.

Part I11, Operating Unit 4-3.2
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3.5.2 Classification of Waste

The waste processed at the 242-A Evaporator is classified as a mixed waste because it contains
radioactive components and is a dangerous waste. The concentrated slurry produced by the evaporation
process is also a mixed waste because it contains the same mixed waste constituents as the waste feed.
The process condensate is classified as a mixed waste because it contains radioactive components and is a
listed waste. The process condensate is a listed waste because it is derived from a listed waste.

Analysis of utility streams which do not contact mixed waste solutions, such as cooling water and steam
condensate, are conducted per the requirements of the 200 Area Treated Effluent Disposal Facility, which
receives these streams. These analyses are not discussed in this plan because these streams are not
dangerous waste under WAC 173-303.

3.5.3 Dangerous Waste Numbers

Waste transferred to the 242-A Evaporator could be assigned any of the dangerous waste numbers found
in Chapter 1.0, Part A, Form (latest Revision). These numbers are identical to the ones in the Part A,
Form (latest Revision) for the DST System. Process knowledge and historical data indicate that the slurry
stream returning to the DST System contains the same dangerous waste constituents as the waste feed, so
the same dangerous waste numbers are applicable to the feed and slurry.

Table 3.1 lists the dangerous waste numbers assigned to the process condensate. The process condensate

is designated with the dangerous waste numbers FOO1 to FOO5 because the process condensate is derived
from treatment of DST System waste assigned these numbers.

Table 3.1. Waste Designation for Process Condensate.

Waste number Characteristic/Source Basis for designation

FO01 Spent halogenated solvents Derived from FOO1 waste

F002 Spent halogenated solvents Derived from F002 waste

F003 Spent nonhalogenated solvents Derived from FO03 waste

FO04 Spent nonhalogenated solvents Derived from FO04 waste

F005 Spent nonhalogenated solvents Derived from FO05 waste

F039 Multi-source leachate from waste Future receipt of waste with the F039

disposal operations number, derived from FOO01 through
FOO5.

3.6 WASTE ACCEPTANCE PROCESS

This section describes the actions performed before every campaign to determine if the waste in the

DST System tanks is acceptable for treatment at the 242-A Evaporator. This section also describes the
procedures and processes for sampling the process condensate stream at the 242-A Evaporator, if required
by the waste acceptance criteria for treatment at the 200 Area Effluent Treatment Facility (ETF).

3.6.1 Candidate Feed Waste Acceptance Process

Candidate feed tank sampling performed for this WAP is done in the DST System before transfer of the
waste to the 242-A Evaporator. Certain DST System tanks are selected as “candidates’ for waste to be
processed in the 242-A Evaporator. This section describes the method for determining if the waste in a
candidate feed tank is acceptable for processing.

Part 111, Operating Unit 4-3.4
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The following activities are performed to determine if candidate waste feed will meet the evaporator
waste acceptance criteria.

« Estimate concentrations of the eight Critical analytes to determine the minimum number of feed tank
samples needed for compliance with the waste acceptance criteria. The eight Critical analytes are
Ammonia, Nitrite, Nitrate, Hydroxide, Acetone, Pu-239/240, Cs-137, and Sr-90. The evaporator
DQO also specifies that a boil down study be performed to evaluate the impacts of solid formation.

« Evaluate Potential for Energetics/Uncontrolled Chemical Reactions: The 242-A Evaporator Waste
Analysis Plan (WAP, Ecology 2003) requires that no exothermic reaction occur below 168°C and the
ratio of exotherm-to-endotherm energy be less than 1.

« Evaluate Potential for Separable Organic Phase: Prior to operation of the evaporator, the absence of
separable organics in the feed must be verified.

« Evaluate Feed Ammonia Concentration: The concentration of ammonia in the feed stream is limited
to 6800 mg/L and must be confirmed.

« Calculate Process Condensate Ammonia and Organic Concentrations: Radionuclide, ammonia, and
volatile organic concentrations are needed for the LERF waste profile sheet (refer to the Permit, Part
111, LERF and 200 Area ETF, unit-specific conditions and Chapter 3.0, Waste Analysis Plan.)

« Calculate Vessel Vent Ammonia Emissions: Ammonia monitoring is required by the Permit to
determine that the ammonia emissions do not exceed 100 Ibs per 24 hours.

3.6.1.1 Selecting Candidate Feed Tanks

For each 242-A Evaporator campaign, DST System tanks are selected as candidate feed tanks based on
process knowledge of chemical properties with respect to waste acceptance criteria (Section 3.6.1). After
a candidate tank is selected, the waste in the tank is sampled and analyzed and the data evaluated to
confirm waste acceptability. Every candidate feed tank is sampled and analyzed to confirm waste
acceptability.

3.6.1.2 Determining the Number of Candidate Feed Tank Samples

The method for determining the number of feed tank samples is specified in the data quality objectives
(DQO) (Banning et al. 2005) and this WAP, and uses power analysis software supplied by the

U.S. Environmental Protection Agency (EPA) (EPA 2001). Estimated concentrations of eight critical
analytes (Section 3.6.1) are used to determine the minimum number of samples, accounting for the
desired confidence level and how close the estimated concentrations are to the waste acceptance limits a
random number generator is then used to determine the sample locations in the tank, using constraints
given in the WAP.

Figure 3.2 illustrates the decision logic used to determine the number of samples to be taken. Preliminary
concentrations of critical analytes are compared to the waste acceptability limits statistically to determine
the number of samples necessary to verify the composition of the waste. The statistical analysis accounts
for how close the concentrations of critical analytes are to the limits and the desired confidence level.
The closer the concentrations are to the limits, or the greater the desired confidence level, the more
samples must be taken. For regulatory compliance, acetone is used as the critical analyte because it is
often present at elevated levels. A 95% confidence level is specified for acetone. Critical analytes for
process control are also assessed. Acetone analysis is usually not available from preliminary data, so
process control analytes (such as nitrate and hydroxide) are often used. The statistical analysis includes
the generation of power curve calculations using Data Quality Objectives Decision Error Feasibility
Trials (EPA 2001 or current revision) software developed by the EPA. This software requires input of
minimum and maximum expected values, action levels, mean sample results, standard deviations of

Part I11, Operating Unit 4-3.5
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sample results, and upper and lower confidence levels. The software outputs the minimum number of
samples required. In general, three samples are taken as a minimum because taking two samples would
require resampling if one sample should be lost or contaminated in the laboratory. A maximum of five
samples generally is applied to minimize exposure to sampling personnel.

3.6.1.3 Assessing Candidate Feed Tank Analysis

When results of the sample analysis are available (and before the waste is processed), a second statistical
analysis, similar to the first, is performed with the new analyte data to verify a sufficient number of
samples were taken (Figure 3.3).

Candidate feed tank sampling and analysis, in conjunction with the waste acceptance criteria in

Section 3.6.1, are used to assess whether established limits (limits are defined in the 242 Evaporator
DQO, Banning 2004 and Permit, Part 111, LERF and 200 Area ETF, unit-specific conditions and Chapter
3.0, Waste Analysis Plan) would be exceeded. Based on the results, four possible options are
implemented:

. The waste is acceptable for processing at the 242-A Evaporator without further actions.

. The waste is unacceptable for processing as a single batch, but is acceptable if blended with other
waste to be processed.

. The waste is unacceptable for processing.

« Perform further evaluation to determine if action limit can be protected through mid-campaign
monitoring/sampling and/or process adjustments.

If the waste is suitable for evaporation, it will be transferred to the feed tank (241-AW-102) for
processing.

3.6.2 Process Condensate Waste Sampling Process

RCRA sampling of process condensate is completed per the Permit, Part |11, LERF and 200 Area ETF
unit-specific conditions and Chapter 3.0, Waste Analysis Plan before treatment at the ETF. Depending on
programmatic needs, this sampling can be performed at the 242-A Evaporator during a campaign or at
LERF after the campaign is completed.

Before the start of a 242-A Evaporator campaign, the decision whether process condensate sampling will
be performed at the 242-A Evaporator or at LERF is documented in the operating record. Planning for
process condensate sampling at the 242-A Evaporator (i.e., number of samples, when samples are taken,
etc.) is completed before starting the campaign.

3.6.2.1 Determining the Number of Process Condensate Samples

The purpose of sampling the process condensate stream at the 242-A Evaporator is to confirm that the
stream is acceptable for treatment at the ETF. Before starting a 242-A Evaporator campaign where
sampling will be performed at the 242-A Evaporator instead of LERF, characterization of the process
condensate will be developed based on process knowledge. Process knowledge includes previous
documented process condensate analysis, estimated concentrations based on documented candidate feed
tank analysis, etc. RCRA sampling of the process condensate stream at the 242-A Evaporator is
performed during the campaign to confirm the characterization is correct. Sampling frequency is
determined using the following equation:

Part I11, Operating Unit 4-3.6
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Number of process condensate = N + 1 samples required (per campaign). Where N is the number
of candidate feed tanks to be processed during the campaign.

For example, a campaign processing waste from only one candidate feed tank would require two samples,
while a campaign processing waste from three candidate feed tanks would require four samples. Sampling
is spread approximately evenly through the campaign, allowing for operational events such as unexpected
shutdowns and planned maintenance outages. This sample frequency represents a confirmation rate of
about one sample every 5 to 8 days of processing. This is reasonable based on the extensive database of
previous process condensate analysis. A minimum of two samples is taken to allow averaging of results.

3.6.2.2 Assessing Process Condensate Analysis

The process condensate sample results are assessed against the requirement in the Permit, Part |11, LERF
and 200 Area ETF unit-specific conditions and Chapter 3.0, Waste Analysis Plan. The discussion of the
waste management decision process for process condensate sampling, including the reevaluation process,
is also included in the Permit, Part 111, LERF and 200 Area ETF unit-specific conditions and Chapter 3.0,
Waste Analysis Plan.

3.7 242-A EVAPORATOR ACCEPTANCE CRITERIA

Acceptance criteria for the 242-A Evaporator have been established from regulatory requirements,
operating experience, previous sample analyses, and engineering calculations. Processing criteria are
maximum and/or minimum values of a waste analyte that, if exceeded, alert the operator that management
of the waste requires further attention. The rationale for selecting a given analyte for inclusion in this
WAP, as required by WAC 173-303-300, is indicated in this section.

Additional analyses (such as specific gravity and radionuclide analysis) of the feed tanks, process
condensate, and other streams are performed to ensure that the facility is operating within established
parameters. This process control sampling and analysis is outside the scope of this plan because it is not
used to assess compatibility of the waste with other waste and with the 242-A Evaporator tank systems.

Part Il1, Operating Unit 4-3.7
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Figure 3.2. Strategy for Determining the Number of Candidate Feed Tank Samples.

Perform power analysis using
estimated mean from the
candidate feed tank and
DQO/DEFT parameters from
the similar tank to determine
the largest minimum number
of samples and call that
number N.

For critical analytes, are any past
campaign tank waste derived
from the same or similar sources
as the proposed feed tanks?

Perform power analysis using
estimated mean DQO/DEFT
parameters from the composite
power curve to determine the
largest minimum number of
samples and call that number N.

Is S <N <5?

v

Based on risk,
consequences, data use,
and cost-benefit, is N>5
justified?

Perform further
evaluation to determine
appropriate N.

v
/ Document sample

i SetN=3 > number evaluation
v

Collect and analyze
N samples
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Figure 3.3. Strategy for Verifying the Number of Candidate Feed Tank Samples.

Perform a Q-test on analytical / / Calculate new DQO/DEFT
data and reject data points as » parameters using retained

appropriate. / / analytical data.

Perform power analysis to determine the
minimum number of samples that
should be collected.

Is the

new minimum number Y
of samples less than or
equal to the number
collected?

v

Choose one of the following options:

1) If it appears that one of the data points is much greater than the
others, but cannot be rejected as an outlier, collect

and analyze one or more additional samples.

2) Blend the high concentration feed with lower
concentration feed so as to ensure that action levels are not
exceeded.

3) Revisit the derivation of the action level value that is being
exceeded to see if all the assumptions are still valid.

4) Perform further evaluation to determine if action limit can
be protected through mid-campaign monitoring/sampling
and/or process adjustments.

Is one
of these options viable?

Y f Document decision
'\ and process tank.

Do not process tank.
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3.7.1 Candidate Feed Tank Waste Acceptance Criteria

The following sections discuss waste acceptance criteria for candidate feed tanks to be processed in the
242-A Evaporator.

3.7.1.1 Exothermic Reactions

WAC 173-303-395 requires waste handling be conducted to prevent an uncontrolled reaction that could
damage the tank system structural integrity or threaten human health or the environment. To evaluate the
possibility of an uncontrolled reaction at the elevated temperatures in the evaporator vessel, a differential
scanning calorimeter (DSC) test is performed on sample of all candidate waste to be processed. DSC
measures the amount of heat absorbed or released by a sample as the temperature is increased. Waste
exhibiting exotherms below 168EC, or with an absolute value of the exotherm-to-endotherm ratio greater
than one, will not be processed in the 242-A Evaporator without further technical evaluation.

3.7.1.2 Compatibility

WAC 173-303-395 requires waste handling be conducted to prevent an uncontrolled reaction that could
damage the tank system structural integrity or threaten human health or the environment. To verify there
will be no adverse affects because of mixing the contents of different waste tanks in the feed tank and
evaporator vessel, a compatibility evaluation is performed on waste in the candidate feed tanks. As
samples from each of the planned waste sources are mixed, observations are made to note any changes in
color, temperature, clarity, or any other visually determinable characteristic. This would indicate an
unexpected chemical reaction that might have an impact on 242-A Evaporator operations. If such visible
changes are observed when mixing samples, the waste would not be processed in the 242-A Evaporator
without further technical evaluation.

Organic Constituents

The 242-A Evaporator performs distillation of waste containing organic concentrations greater than

10 parts per million by weight; therefore, organic air emissions are subject to WAC 173-303-690 (which
incorporates 40 CFR 264, Subpart AA, by reference). Organic emissions from TSD units on the Hanford
Site subject to 40 CFR 264, Subpart AA are controlled to ensure emissions to do not exceed

1.4 kilograms per hour and 2,800 kilograms per year. To ensure these requirements are met, the levels of
volatile organics in the 242-A Evaporator feed must be limited to prevent excessive organic emissions
during processing. Engineering calculations were used to determine the feed limits given in Table 3.2.
The limits include a modifier "(R-1)/R", which adjusts the limits based on the campaign's planned boiloff
rate. R is the ratio of feed flow rate to slurry flow rate. Typically, R is between 1 to 2, making the range
of (R-1)/R 0 to 0.5.

In addition, analysis of the individual components in Table 3.2, total carbon (Ct) and total inorganic
carbon (ICt) analysis are performed as a screening tool to account for other organic species that might be
present in the waste. The value of C+ minus ICt represents the total organic concentration in the waste. If
the Ct minus IC+ limit is exceeded, additional volatile organic species might be present and a more
detailed evaluation will be conducted to determine organic emissions out of the vessel vent. The limit for
evaluation is 174.4 milligrams per liter, based on the conservative assumption that all organic species
present in the waste are as volatile as acetone. Acetone was chosen because of its relatively high
volatility and low percentage of carbon.

The level of volatile organics in the feed must also be limited to ensure organic constituents that transfer
to the process condensate are compatible with the LERF liner. The high density polyethylene (HDPE)

liner used at the LERF is exposed to process condensate that could contain trace quantities of chemicals
that could cause degradation of the liner material. Based on the liner manufacturer's compatibility data,

Part 111, Operating Unit 4-3.10
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the concentration limits in Table 3.3 are imposed on those classes of constituents that could potentially
degrade the liner. To ensure that these limits are not exceeded in the process condensate, the
concentration limits are applied to the candidate feed tanks as well, with the modifier "(R-1)/R". A

Ct minus ICy analysis, similar to the one described previously, is also applied to the LERF liner limits.
The strictest limit for organic species in Table 3.3 is 2,000 milligrams per liter. Assuming the organic is
acetone (with its low percentage of carbon); this converts to a carbon value of 1,240 milligrams per liter.

The calculations in Tables 3.2 and 3.3 require use of the ssum of the fractionss technique. A calculation
is performed where the analysis of each constituent is divided by its associated limit to produce a fraction
of the limit. If the sum of these fractions is less than 1, the waste meets the requirements in the tables.

3.7.2  Process Condensate Acceptance Criteria

The waste acceptance criteria for process condensate sampling, including treatability, LERF liner
compatibility, compatibility with other waste, etc., is given in the Permit, Part I1l, LERF and 200 Area

ETF unit-specific conditions and Chapter 3.0, Waste Analysis Plan.

Table 3.2. Candidate Feed Tank Limits for Vessel Vent Organic Discharge®.

Feed constituent

Limit
(milligrams per liter) b, c

Acetone 174.4 ([R-1]/R)
1-Butanol 452 ([R-1]/R)
2-Butoxyethanol 190.4 ([R-1]/R)
2-Butanone 116 ([R-1]/R)

Tri-butyl phosphate

2.03E+4 ([R-1]/R)

Total carbon and Total inorganic carbon

(CT-ICT) < 174.4 ([R-1)/R)
(as acetone)

# Limits are based on a maximum continuous operating time equivalent to 6 months per year. If total
operating time is expected to exceed 6 months per year, the limits must be re-evaluated.

n=1 LIMIT,

® The limits are applied using the sum of the fractions technique: where i is the number of organic
constituents detected in analysis of the waste feed tank. Total carbon and total inorganic carbon analysis

are not part of the summation.

‘R is the ratio of feed flow rate to slurry flow rate (typically R = between 1 and 2).

Part 111, Operating Unit 4-3.11
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Table 3.3. Candidate Feed Tank Limits for LERF Liner Compatibility

Chemical family/parameter® Current target Limit
compounds (milligrams per liter)"°
Alcohol/glycol 1-Butanol 500,000 ([R-1]/R)
Alkanone ¢ Sum of acetone, 200,000 ([R-1]/R)
2-butanone

Alkenone © None targeted 2,000 ([R-1]/R)

Aromatic/cyclic hydrocarbon None targeted 2,000 ([R-1]/R)

Halogenated hydrocarbon None targeted 2,000 ([R-1]/R)

Aliphatic hydrocarbon None targeted 500,000 ([R-1]/R)

Ether 2-Butoxyethanol 2,000 ([R-1]/R)

Other hydrocarbons Tri-butyl phosphate 2,000 ([R-1]/R)

Oxidizers None targeted 1,000 ([R-1]/R)

Acids, bases, and salts Ammonia 100,000 ([R-1]/R)

Total carbon and total inorganic carbon Not applicable (C+-1Cy) < 1,240 ([R-1)/R)
(as acetone)

a If a chemical fits in more than one chemical family, the more restrictive limit applies.

b The limits are applied using the sum of the fractions technique: where i is the number of constituents
detected in analysis of the waste feed tank. Total carbon and total inorganic carbon analysis are not part
of the summation.

Zi:( Conc y 4

=1 LIMITh

¢ R is the ratio of feed flow rate to slurry flow rate (typically R = between 1 and 2).
d Ketone containing only saturated alkyl group(s)

e Ketone containing unsaturated alkyl group(s)

This table is used to ensure process condensate generated from candidate feed tank treatment is within
LERF liner compatibility limits

Part 111, Operating Unit 4-3.12
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3.8 SAMPLE COLLECTION AND ANALYSIS

This section discusses sampling and analysis, including sampling procedures, sample collection points,
sample quality assurance/quality control (QA/QC), and selection of analytes.

3.8.1 Sample Collection

This section describes collection of candidate feed tank and process condensate samples for RCRA
analysis. Candidate feed tank waste is sampled and analyzed before the start of each 242-A Evaporator
campaign. Process condensate samples are taken at the 242-A Evaporator only if the decision is made
before the start of the campaign that sampling will be done at the 242-A Evaporator instead of LERF.

3.8.1.1 Candidate Feed Tank Sample Collection

Candidate feed tank samples are obtained by using a grab sampling method (e.g. "bottle on a string
method") specified in ASTM E300, Standard Practices for Sampling Industrial Chemicals (ASTM 1986).
The number of lateral sampling locations in candidate feed tanks is limited by the availability of tank
risers providing access into the tank. Generally, only a few risers in each tank are actually available for
sampling because the risers are dedicated to instrumentation or other uses. Sampling within a vertical
column is generally limited only by the depth of waste in the tank. The criteria in Table 3.4 are used
when determining the specific sampling locations.

Riser selection is made by numbering the available risers that are at least 4.6 meters from each other and
using a random number generator to select which risers will be used. Sample depths are determined by
dividing the tank level into 1-foot increments and using a random number generator to determine a depth,
which meets the criteria given in Table 3.4.

3.8.1.2 Candidate Feed Tank Sampling Quality Assurance and Quality Control

For each candidate feed tank sample, a sample solution is drawn from the sample riser using one or more
sample bottles. All sample bottles are precleaned, amber-colored glass bottles sealed with Teflon* caps
or septum caps and lined septums; however, the sample bottle for VOA must be sealed with septum cap
and lined septum.

For candidate feed tank sampling quality control, one field blank, consisting of one or more sample
bottles, is taken during the sample event. Field blanks are inserted at least 1-foot into the head space
through any one of the sample risers used during the sample event. One trip blank, also consisting of one
or more sample bottles, is taken during each sample event. Trip blanks are analyzed as independent
samples for VOA. Field and trip blanks use the same types of sample bottles as the actual samples and
are filled with reagent-grade water before shipment to the field.

Preservatives are not used with candidate feed tank samples because of concerns with high radiation
exposure that would result from additional handling of sample solutions. It is not practical to refrigerate
the bulky, shielded sample pigs and shipping containers. Biological activity, generally the largest
problem in environmental samples, is unlikely in candidate feed tank samples because of the high salt
content, pH, and radioactivity.

“Teflon is a trademark of E.I. DuPont de Nemours & Company

Part 111, Operating Unit 4-3.13
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The chain of custody is documented on a data sheet that includes a unique sample number, date and time
sample was taken, custody seal number, and signature of the sampler. When possession of the sample is
transferred to other persons, such as the shipper or laboratory, the signature of the relinquisher and
receiver are recorded, along with date and time of the transfer. The receiver at the laboratory also
documents on the data sheet that the sample seal number is correct and the seal is intact. The chain-of-
custody data sheets are included in the operating record.

3.8.1.3 Deviations from Specified Sampling Practices

The WAP requires ASTM E 300 'bottle on a string procedure' for sampling (ASTM E300-86). Due to
high radiation fields, some deviations to the standard have been necessary to implement safely the
sampling practices in the field. These deviations are documented below.

« Requirement: The sampling apparatus be filled and allowed to drain before drawing the sample.

Deviation: Sampling personnel lowers the sampling apparatus to the specified level and collects the
sample. To pour the contents out and resample would encourage the spread of radiological
contamination and additional whole body and extremity radiation exposure.

« Requirement: Bottles and jars may be made of clear or brown glass or polyethylene with necks
shaped to receive glass stopper or a screw cap made of metal or plastic material.

Deviation: Sampling personnel uses clear or amber glass with necks shaped to receive rubber
stoppers. Glass stoppers were used at one time but resulted in broken sample bottles during the
removal of the glass stoppers from the glass bottles.

« Requirement: Stopper and label bottles immediately after taking the samples and deliver them to the
laboratory.

Deviation: Sampling personnel screws on the bottle cap after the sample has been collected. Because
of the alkalinity of the tank waste sample labels will not stay on bottles after samples are collected.
Therefore, sample bottles are etched with the sample numbers before the samples are collected. The
samples are shipped to the laboratory as soon as resources are available, within three days of sample
collection.

« Requirement: Select wiping cloths so that lint is not introduced, contaminating the samples.

Deviation: Sampling personnel uses damp cotton towels to wipe down sample bottles after the
sample bottles have been capped. The intent is to remove any waste that may have been deposited on
the bottle during the sampling event to minimize contamination and personnel exposure.

« Requirement: To prevent the loss of the liquid during shipment and to protect against moisture and
dust, cover the closure of the glass bottle with plastic caps, which have been swelled in water, wiped
dry, placed over the top of the stoppered bottle, and allowed to shrink tightly in place. Screw-top
bottles are recommended. The cap should be lined with material inert to the sample. The screw caps
should be secured by use of adhesive tape or similar material.

Deviation: Sampling personnel uses screw caps and 4-mil plastic bags. The cap is Teflon-lined
which is inert to the sample. The sample bottle is placed inside a plastic bag, which is placed inside a
steel pig (or sample pig). The steel pig is placed inside a shipping pig. The screw cap is not secured
with adhesive tape. Securing the sample bottle caps with tape would present the laboratory with
difficulty of removing the caps remotely (in the hot cell). If the sample leaks from the sample bottle,
it is trapped in the plastic bag. The custody seal is placed on the shipping pig per procedure.

Part 111, Operating Unit 4-3.14
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« Requirement: All sampling apparatus and closures shall be clean, dry, free of contaminants, and
constructed of materials that are inert to the product to be sampled.

Deviation: The weldments are wiped down at the fabrication shop but are stored in open bins inside
the warehouse. The stoppers are received in bags and are inspected for dirt and wiped down. By
training, visual inspection is made of the sampling equipment to verify that the equipment does not
contain any gross contamination. If any is found, the equipment is either replaced or wiped down.
The bottles with screw caps are washed and certified and are not opened until at the time of the
sampling event. The bottles are opened when the last sample is completed so that only one bottle is
opened at the time of sampling to insert the rubber stopper from the sample holder. The weldments,
stopper, and bottles are constructed from materials that are inert to the product to be sampled.

3.8.1.4 Process Condensate Sample Collection

Process condensate samples, when performed at 242-A Evaporator instead of LERF, are taken from the
process condensate transfer line in the condenser room of the 242-A Building. Grab sampling is
performed during the campaign at the SAMP-RC3-2 sampler or other sample port. Samples of process
condensate are collected in a manner consistent with SW-846 procedures (EPA 1986) as documented in
sampling procedures, which are maintained and implemented by unit personnel.

3.8.1.5 Process Condensate Sampling Quality Assurance and Quality Control

For information on process condensate sample collection, including the number and types of sample
bottles, sampling QA/QC, etc., refer to the Permit, Part 111, LERF and 200 Area ETF unit-specific
conditions and Chapter 3.0, Waste Analysis Plan.

3.8.2  Analyte Selection and Rationale

The DQO analysis for the 242-A Evaporator examined the data needs for sampling the candidate feed
tanks and determined that the analyses in Table 3.5 should be conducted to satisfy WAC 173-303-300
requirements. Table 3.5 also contains the rationale for these parameters being selected. Section 3.6
provides additional detail on the rationale.

For information on process condensate sample analyte selection and rationale, refer to the Permit, Part 111,
LERF and 200 Area ETF unit-specific conditions and Chapter 3.0, Waste Analysis Plan.

Part 111, Operating Unit 4-3.15



o No ok w

11
12

Class 1 Modification
Quarter Ending 9/30/2007

WAT7890008967, Part 111, Operating Unit 4

242-A Evaporator

Table 3.4. Candidate Feed Tank Sample Point Selection.

Number of samples

Location of sample points

Two samples

riser.

One sample taken from the upper half of the waste from one riser and
the other sample taken from the lower half of the waste from another

Three samples

riser

Two Samples taken from one riser (one from the top half and the
other from the bottom half of the waste) and one sample from another

Four samples

Two samples taken from each of two separate risers. One sample is
to be taken from the top half of the waste and one from the bottom
half of the waste from each of the selected risers.

Five samples Same as for four samples except one sample from either the top or
bottom half of the tank will be taken from a third riser
Table 3.5. Analytes for Candidate Feed Tanks
Parameter Test technique Analyte Rationale
Exotherm Differential scanning Temperature and Verify the waste will not undergo
calorimeter energy an exothermic reaction
(Section 3.6.1.2).
Compatibility Mixing and Visual physical Verify the waste is chemically
test compatibility study changes compatible (Section 3.6.1.3).
Organic Gas chromatograph/ Acetone, Used in calculations to verify that
compounds mass spectrometer 1-Butanol, vessel vent emissions will not
1-Butoxyethanol, exceed regulatory limits and to
1-Butanone, prevent compatibility problems
Tri-butyl phosphate with the LERF liner
(Section 3.6.1.4).
Carbon coulometric Total carbon, Used in calculations to verify that
detector Total inorganic vessel vent emissions will not
carbon exceed regulatory limits and to
prevent compatibility problems
with the LERF liner
(Section 3.6.1.4).
Ammonia lon selective Ammonia To prevent compatibility problems
electrode with the LERF liner
(Section 3.6.1.45.1.3).

3.9 ANALYTICAL METHODS AND QUALITY ASSURANCE AND QUALITY CONTROL

This section provides information on the analytical methods and QA/QC for candidate feed tank samples,
including discussions concerning laboratory selection and analytical methods. For information on process
condensate analytical methods and QA/QC, refer to the Permit, Part 111, LERF and 200 Area ETF
unit-specific conditions and Chapter 3.0, Waste Analysis Plan.

3.9.1 Laboratory Selection

Because of the samples, it is anticipated that candidate feed tank sample analyses will be conducted at the
222-S Laboratory Complex. Other laboratories at the Hanford Facility could be used provided they are
equipped to handle such samples. Laboratory selection depends on availability, analytical needs, and the
ability of the laboratory to meet Permit and quality assurance requirements.

Part 111, Operating Unit 4-3.16
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3.9.2 Analytical Methods

The analytical methods that must be followed for RCRA sampling of the candidate feed tanks are
included in Table 3.6. Performance-based specifications rather than procedure-based specifications are
used for determining the appropriate analytical methods. This allows for necessary adjustments to the
methods for Hanford Facility-specific issues; related to high radioactivity of the sample matrix, while
ensuring acceptable data quality. Because of the high radioactivity, the analytical method will in some
cases deviate from those in national standards such as Test Methods For Evaluating Solid Waste, SW-846
(EPA 1986) and Standard Methods for the Examination of Water and Waste Water (AWWA 1989).

3.9.3

Laboratory Quality Assurance and Quality Control

WAT7890008967, Part 111, Operating Unit 4

242-A Evaporator

Candidate feed tank analytical and sampling methods conducted as part of this plan meet the data quality
requirements contained in Table 3.7. Quality control check samples (i.e., calibration samples and/or
laboratory control samples) generally are performed once per sample event (e.g., once for all samples
from one candidate feed tank). Matrix spike and duplicate analysis are performed once per sample event
for all methods except differential scanning calorimetry (DSC). A duplicate analysis is performed for
DSC analysis to determine method precision. Accuracy for DSC is evaluated by using the laboratory
control standard.
The QA/QC program for sampling and analysis related to this unit must, at a minimum, comply with the
applicable Hanford Site standard requirements and the regulatory requirements. All analytical data will
be defensible and will be traceable to specific, related quality control samples and calibrations.

Table 3.6. Analytical Methods for Candidate Feed Tank Stream Analytes.

Performance-
based analytical
Category Analyte methods Basis for method Equipment/Method
Organics Acetone Purge and trap SW-846 A diluted sample is purged with nitrogen or helium
2-Butanol and GC/MS Method 8260 and organic vapors are trapped in an adsorbent
2-Butanone (VOA) column. The column is desorbed at 180° C into a
30-m long wide- or narrow-bore capillary column.
The GC column is heated/desorbed into an MS for
analysis.
2-Butoxyethanol Solvent SW-846 A diluted sample is adjusted to pH <2 (pH <6 in
Tri-butyl extraction Method 3520B some cases) using sulfuric acid solution. The sample
Phosphate and GC/MS and 8270A is placed in a continuous liquid-liquid extractor using
(semi-VOA) methylene chloride as the extractant. The extractant
is placed in an evaporator and volume is reduced.
The extractant is injected into a GC/MS for analysis.
Inorganic Ammonia lon selective AWWA The sample is preserved by the addition of
electrode Method 4500-NH3 | hydrochloric acid solution to pH <2. For analysis, a
diluted sample is made alkaline by sodium
hydroxide solution. The ammonia is measured by an
ammonia gas sensing electrode. A standard
ammonium chloride solution is added and measured
by the electrode in two stages. Based on the three
readings, an ammonia concentration is calculated.
Other Exotherm Differential N/A A sample is placed in the DSC unit and heated to
scanning 500°C. The differential heat flow between the
calorimeter sample and a reference pan is monitored by
thermocouples. A duplicate sample is run on the
equipment.
Mixing and Lab specific N/A Solution from each sample are mixed and visually
compatibility checked for gas evolution, heat generation,
study precipitation, dissolution of solids, color change,

clarity, and any other observable characteristics.
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Performance-
based analytical
Category Analyte methods Basis for method Equipment/Method
Total carbon Combustion Combustion and A diluted sample is injected into a furnace heated to
with IC/TOC persulfate 800° C while purged with oxygen. The furnace
coulometric treatment: converts carbon to carbon dioxide, which is carried
detection AWWA by the oxygen. The gas sample passes through
OR Method 5310 adsorbent columns to remove acid vapors, sulfur
Persulfate oxides and nitrogen oxides. The carbon dioxide is
oxidation with Coulometry: absorbed in an organic solution and measured with a
IC{/TOC ASTM D4129 coulometric carbon analyzer.
coulometric (AWWA approval OR:
detection pending) A diluted sample is acidified with sulfuric acid,
converting inorganic carbon to carbon dioxide. The
sample purged with oxygen, stripping the carbon
dioxide. Then, persulfate is added to the sample to
oxidize the organic carbon. The sample is again
acidified with sulfuric acid and purged with oxygen.
The gas samples from both steps pass through an
adsorbent column to remove acid vapors, sulfur
oxides and nitrogen oxides. The carbon dioxide is
absorbed in an organic solution and measured with a
coulometric carbon analyzer.
Total Inorganic Acidification Acidification: A diluted sample is acidified with sulfuric
Carbon with IC/TOC AWWA Method acid/sulfamic acid, converting inorganic carbon to
coulometric 5310. carbon dioxide. The sample purged with oxygen,
detection ) stripping the carbon dioxide. The gas sample passes
Coulometry: through scrubbers to remove acid vapors, sulfur
ASTM D4129 oxides and nitrogen oxides. The carbon dioxide is
(AWWA approval absorbed in an organic solution and measured with a
pending) coulometric carbon analyzer.
GC/MS - gas
chromatography/m
ass spectrometry
VOA - volatile
organic analysis
ICq - total
inorganic carbon
TOC - total

organic carbon
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Table 3.7. Quality Assurance Requirements for Candidate Feed Tank Stream Analytes

Accuracy
Estimated Precision (recovery of
guantitation limit | (RPD between matrix
Category Analyte (matrix specific) duplicates), % spikel), % Action level
Organics Acetone 28 mg/L <25 40-110 > 87 mg/L®
1-Butanol 20 mg/L <25 30-110 > 226 mg/L>
2-Butoxyethanol 30 mg/L <25 30-110 > 95.2 mg/L®
2-Butanone 18 mg/L <25 40-110 > 58 mg/L®
(methyl ethyl
ketone)
Tri-butyl 50 mg/L <25 40-125 > 1.015E+4 mg/L®
phosphate
Inorganic | Ammonia 400 dg/ml <20 75-125 > 50,000 mg/L
Other Exotherm None <20* Not < 168 EC or
applicable * | absolute value of
ratio of exotherm to
endotherm > 1
Mixing and Not applicable Not Applicable Not Visual: unusual
compatibility Applicable changes in color,
study temperature, clarity,
etc.
Total carbon 25 dg/mL <20 75-125 Ct-1C+ > 87 mg/L
Total inorganic 25 dg/mL <20 75-125 Ct-1C+ > 87 mg/L
carbon
Reserved.

In deriving the action levels, the ratio of feed flow rate to slurry flow rate (R) is assumed to be 2.

For organic species limits, sum of the fractions rule apply (refer Tables 3.2 and 3.3). Total carbon and total
inorganic carbon are not included in the summation of organics.
Precision for this method is evaluated by the deviation between sample (unspiked) and sample replicate.
Accuracy for DSC is evaluated by using the laboratory control standard.
RPD - relative percent difference Cr

Mg/L

- milligram per liter

3.10 REFERENCES

dg/L

- total carbon
- microgram per liter

- total inorganic carbon

ASTM, 1986, Standard Practice for Sampling Industrial Chemicals, ASTM E300-86, American Society

for Testing and Materials, West Conshohocken, Pennsylvania, updated periodically.

ASTM, 1988, Total and Organic Carbon in Water by High Temperature Oxidation and Coulometric
Detection, ASTM D4129-88, American Society for Testing and Materials, West Conshohocken,
Pennsylvania, updated periodically.

AWWA, 1989, Standard Methods for the Examination of Water and Wastewater, 17th edition, American
Public Health Association/America Water Works Association, Washington, D.C., updated periodically.
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4.0 PROCESS INFORMATION

Where information regarding treatment, management, and disposal of the radioactive source byproduct
material and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of 1954
as amended) has been incorporated into this document, it is not incorporated for the purpose of regulating
the radiation hazards of such components under the authority of this permit or chapter 70.105 RCW and
its implementing regulations but is provided for information purposes only.

The 242-A Evaporator receives mixed waste from the DST System that contains inorganic and organic
constituents and radionuclides. A 242-A Evaporator simplified process flow diagram is given in

Figure 4.1. The 242-A Evaporator separates the mixed waste received from the DST System, generating
the following waste streams:

* A concentrated aqueous waste stream (slurry) containing the nonvolatile components, including most
of the radionuclides, inorganic constituents, and nonvolatile organics such as tri-butyl phosphate

* Adilute aqueous waste stream (process condensate) containing the volatile components, primarily
water with low concentrations of radionuclides, inorganic constituents, and volatile constituents such
as ammonia and acetone.

The slurry is routed back to the DST System pending further treatment. The process condensate is
transferred to the LERF for storage until processed through the ETF.

The 242-A Evaporator process employs a conventional forced circulation, vacuum evaporation system to
concentrate the DST System waste solution. The major components of this system include the reboiler,
vapor-liquid separator, recirculation pump and pipe loop, slurry product pump, condenser, jet vacuum
system, and condensate collection tank

The vapor-liquid separator, C-A-1, also called the evaporator vessel, and the condensate collection tank,
C-100, meet the definition of a tank in WAC 173-303-040. Other process equipment associated with
these tank systems is considered ancillary equipment. Drawings that aid in understanding the systems are
provided in Section 4.3.

The 242-A Evaporator receives waste from a DST System tank, 241-AW-102 that serves as the
242-A Evaporator feed tank. The feed enters the recirculation line and blends with the main process
slurry stream, which is pumped to the reboiler.

In the reboiler, the mixture is heated to the specified operating temperature, normally 38 to 77EC, using
21 to 69 kilopascals gauge pressure steam. The low-pressure steam provides adequate heat input, and the
resulting low-temperature differential across the reboiler minimizes scale formation on the heat transfer
surfaces. The static pressure of the waste in the reboiler is sufficient to suppress the boiling point so the
waste does not boil in the reboiler tubes. Boiling occurs only near or at the liquid surface in the
vapor-liquid separator.

The heated slurry stream is discharged from the reboiler to the vapor-liquid separator (C-A-1) that
typically is maintained at an absolute pressure of 5.3 to 10.7 kilopascals. Under this reduced pressure, a
fraction of the water in the heated slurry flashes to steam and the steam is drawn through two, wire mesh
deentrainer pads into a 42-inch diameter vapor line that leads to the primary condenser, leaving behind a
more concentrated slurry solution in the vapor-liquid separator.

After a brief residence time in the vapor-liquid separator, the slurry exits from the bottom through the
lower portion of the recirculation line and is recirculated by the recirculation pump (P-B-1). The pump
discharges the slurry back to the reboiler via the upper portion of the recirculation line, thus completing
the recirculation loop.

Part 111, Operating Unit 4-4.1
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The specific gravity of the waste liquid is monitored closely to ensure that the target density, established
before the beginning of the campaign, is not exceeded. A portion of the slurry is removed from the upper
portion of the recirculation line using the slurry pump (P-B-2) and transferred through an encased
underground pipeline (pipe-within-a-pipe) to a designated slurry receiver tank in the DST System.

The vapors are drawn from the vapor-liquid separator, through a 42-inch diameter vapor line and enter a
series of three condensers, where the vapors are condensed using raw water. The condensed vapors,
called process condensate, are collected in tank C-100. Steam jets are used to create a vacuum on the
vapor-liquid separator drawing the process vapors into and through the condensers. Noncondensable
vapors are drawn from the condensers, then through a series of particulate filters and vented to the
atmosphere. The air discharges are monitored continuously when the 242-A Evaporator is operating to
verify that standards for radionuclide and ammonia emissions standards are met.

Process condensate contains the volatile constituents of the waste and trace quantities of inorganic
materials and radionuclides. The process condensate is pumped from tank C-100 through an encased
underground pipeline (pipe-within-a-pipe) to the LERF.

During a campaign, the evaporation process is continuous with typical feed flow rates of 260 to 450 liters
per minute, process condensate flow rates of 150 to 230 liters per minute, and slurry flow rates of 110 to
230 liters per minute. The evaporator process is shutdown when the desired endpoint concentration of the
slurry is met. Endpoints are established at the beginning of the campaign, based on the target specific
gravity of the waste, or allowable waste volume reduction (WVR) and defined operating limits. If the
evaporation rate cannot achieve the desired endpoint, slurry in the DST System serving as the slurry
receiver is transferred to the feed tank for one or more passes through the 242-A Evaporator. At the end
of each campaign, the 242-A Evaporator process equipment is shutdown, emptied, flushed with raw
water, and placed in a safe standby mode.

Other discharges during 242-A Evaporator processing include condensate from the steam used to heat the
waste and cooling water used to condense the vapors. The 242-A Evaporator is designed to prevent
contamination of these streams. The fluids on the uncontaminated side of the heat exchangers are
maintained at a higher pressure than the waste stream so that uncontaminated fluid migrates toward the
contaminated waste if a leak were to occur. The steam condensate and the cooling water are monitored
continuously for radiation, pH, conductivity, and discharged to TEDF as long as none of the discharge
limits are exceeded. The steam condensate and cooling water streams were assessed in the stream
specific reports (WHC 1990a and WHC 1990b) and are not dangerous waste in accordance with

WAC 173-303.

The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors process
parameters and controls the parameters where required. Once the configuration parameters and other
process control inputs are set, the MCS maintains the process parameters within specified ranges by
sending output signals that operate specific pieces of equipment (e.g., control valves).

41 TANK SYSTEMS

This section discusses information associated with design requirements, integrity assessments, and any
additional requirements for tanks used to treat and store mixed waste in the 242-A Evaporator.
4.1.1 Design Requirements

The following design requirements were addressed in the 242-A Evaporator/Crystallizer Tank System
Integrity Assessment Report (IAR) (Appendix 4B):

e Minimum design wall thicknesses and measured wall thicknesses at various points throughout the
tank systems

Part 111, Operating Unit 4-4.2
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* Design standards used in construction, including references

* Waste characteristics

* Materials of construction and compatibility of materials with the waste being processed
* Corrosion protection

e Seismic design basis evaluation

The conclusion of the integrity assessment report is that the 242-A Evaporator system is not leaking and
is fit for use. The inspections, tests, and analyses performed provide assurance that the tank system has
adequate design, sufficient structural strength, and sufficient compatibility with the waste to not collapse,
rupture, or fail during operation. The report also states that a review of construction files indicates that
the building structure was designed and constructed to withstand a design-basis earthquake.

4.1.2 PC-5000 Transfer line

Process condensate from the 242-A Evaporator is transferred to the LERF using a pump located in the
242-A Evaporator and approximately 1,500 meters of pipe, consisting of a 3-inch carrier pipe within a
6-inch outer containment pipeline. Flow through the pump is controlled through a valve at flow rates

from 150 to 300 liters per minute.

The encased fiberglass transfer line (PC-5000) exits the 242-A Evaporator below grade and remains
below grade at a minimum 1.2-meter depth for freeze protection, until the pipeline emerges at the LERF
catch basin, at the corner of each basin. All piping at the catch basin that is less than 1.2 meters below
grade is wrapped with electric heat tracing tape and insulated for protection from freezing. Additional
detail including information on secondary containment, leak detection and integrity assessment for this
line is provided in § 4.1.6.3.3 and 84.1.4.1.

4.1.3 Vapor-Liquid Separator (C-A-1) and Ancillary Equipment
The following sections describe the vapor-liquid separator (C-A-1) and ancillary equipment.

Waste Feed System. Feed to the 242-A Evaporator is supplied via a pump located in the
241-AW-102 feed tank. The feed pump transfers the waste to the 242-A Evaporator through a 3-inch
diameter carbon steel transfer pipeline encased in a 6-inch diameter carbon steel pipe to provide
secondary containment. The feed pipeline is equipped with a leak detection system.

Samples can be taken from the waste feed when needed. The feed sampler (SAMP-F-1) is located in a
sample enclosure located in the hot equipment storage room.

Evaporator Process Loop. The 242-A Evaporator process loop equipment components are as follows:

* Reboiler (E-A-1)

* Vapor-liquid separator (C-A-1)
* Recirculation pump (P-B-1)

* Recirculation loop

Figure 4.2 is a simplified process flow diagram showing the major components of the process loop.

Reboiler (E-A-1). Waste is heated as the waste passes through the reboiler before entering the vapor-
liquid separator. The reboiler is a vertical tube unit with steam on the shell-side and process solution on
the tube-side. The 364 tubes in the reboiler are enclosed in a 1.03-meter outside diameter, 4.6-meter-long
stainless steel shell. Both the reboiler shell and tubes are constructed of 304L stainless steel. The shell is
0.64 centimeter thick and the tubes are 14-gauge steel. The reboiler is designed to distribute steam evenly
and to prevent tube damage from water droplets that may be present in the steam.

Vapor-Liquid Separator (C-A-1). Process solution from the reboiler enters the vapor-liquid separator
via the upper recirculation line. Some of the solution flashes into vapor, which exits through a vapor line
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at the top of the vapor-liquid separator. The remaining solution (slurry) exits through the recirculation
line at the bottom.

The separator consists of a lower and upper section. The lower (liquid) section is a stainless steel shell
4.3 meters in diameter having an 85,200 to 94,600 liter normal operating capacity (including recirculation
loop and reboiler). The maximum design capacity is 103,000 liters. The upper (vapor) section is a
stainless steel shell 3.5 meters in diameter containing two deentrainment pads. These wire mesh pads
remove liquids and solids that entrain into the vapor section of the vessel. Spray nozzles, using recycled
process condensate or filtered raw water, wash collected solids from the deentrainment pads and vessel
walls. Both sections of the vapor-liquid separator are constructed of 0.95-centimeter-thick stainless steel.

Operating parameters in the vapor-liquid separator are monitored to provide an indication of process
problems such as slurry foaming, deentrainer flooding, or excessive vapor temperatures. Instrumentation
also is available to monitor the liquid levels in the vapor-liquid separator. Interlocks are activated when
high pressures or high- or low-liquid levels are detected, shutting down the evaporation process and
placing the facility in a safe configuration.

The vapor-liquid separator and recirculation loop can be flushed to remove any residual solids from the
system and/or to reduce radiation levels. The most common flush solution is water, but dilute nitric or
citric acid solutions could be used. All acidic flush solutions are chemically adjusted to meet DST
acceptance criteria before transfer to the DST System. Antifoam solution is added (at very low flow rates
- approximately 0.04 to 0.4 liters per minute) to the vessel to prevent foaming. The antifoam solution is a
noncorrosive, nonregulated silicone-based solution that is compatible with the evaporator components.

Recirculation Pump. The stainless steel recirculation pump (P-B-1), is constructed as part of the
recirculation loop to the reboiler. The 28-inch diameter axial flow pump has 60,900 liters per minute
output. The recirculation pump is designed to handle slurry up to 30 percent undissolved solids by
volume at specific gravities up to 1.8. The recirculation pump moves waste at high velocities through the
reboiler to improve heat transfer, keep solids in suspension, and reduce fouling of the heat transfer
surfaces.

The recirculation pump is equipped with shaft seals with high-pressure recycled process condensate (or
water) introduced between the seals to prevent the waste solution from leaking out of the system. Seal
water pressure and flow are monitored and controlled to shut down the recirculation pump if conditions
are not adequate to prevent waste liquid from migrating into the seal water. The used seal water is routed
to the feed tank.

Recirculation Loop. The recirculation loop consists of a 28-inch diameter stainless steel pipe that
connects the vapor-liquid separator to the recirculation pump and reboiler. The lower loop runs from the
bottom of the vapor-liquid separator to the recirculation pump inlet. The upper loop connects the pump
discharge to the reboiler and the reboiler to the vapor-liquid separator. The feed line from the feed tank
and the slurry line to underground storage tanks are connected to the upper recirculation line.

Slurry System. The slurry system draws a portion of the concentrated waste from the upper recirculation
loop and transfers it to the DST System. The major components of the slurry system are the slurry pump

and the slurry transfer pipelines. Figure 4.3 shows a simplified flow diagram of the slurry system. These
components are described in the following paragraphs.

The slurry pump (P-B-2) is used to transfer slurry from the recirculation loop to the underground storage
tanks. The pump is driven by a variable speed motor and is constructed of 304L stainless steel. The
slurry pump is designed to generate high pressures to alleviate the possibility of a transfer line plugging.
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Interlocks control the operation of the slurry pump. The slurry pump (P-B-2) is shutdown if any of the
following occur:

« Excessive pressure is detected in the slurry lines to 241-AW Tank Farm
« Aleak is detected in the slurry transfer lines secondary containment

« Aleak is detected in the 241-AW Tank Farm process pits where the transfer lines enter the
DST System.

The slurry pump uses a shaft seal with recycled process condensate (or water) and pressure and flow
controls similar to the system described above for the recirculation pump.

Transfer pipelines are 2-inch diameter, carbon steel encased lines which route slurry to a designated
underground DST within the 200 East Area. All transfer pipelines are encased in a secondary
containment pipe and equipped with leak detectors between the primary and encasement piping. The
pipelines are sloped to drain to the valve pit. The detection of any leak by the automated leak detection
system shuts off the slurry pump. In lieu of the MCS automated shutdown, the slurry pump (P-B-2) can
be manually shutdown at the direction of the Shift manager or 242-A Evaporator Control Room operator
if a leak occurs.

The flow rate of the slurry transfer to the DST System is monitored and a decrease in flow below a
specified value automatically will shut down the slurry pump (P-B-2) and initiate a line flush with water.
The objective of flushing the transfer line is to prevent settling of solids, which precludes plugging the
slurry transfer lines.

Samples can be taken from the slurry line when needed via a sampler (SAMP-F-2) that is located near the
feed sampler in the load out and hot equipment storage room.

4.1.3.1 Condensate Collection Tank (C-100) and Ancillary Equipment

The following section discusses the condensate collection tank (C-100) and ancillary equipment. This
equipment collects process condensate via the condensers in the vacuum condenser system, filters the
condensate, and pumps the process condensate to LERF. Figure 4.4 provides a simplified process flow
diagram showing the major components of the process condensate system. The following major
components make up the process condensate system:

* Vacuum condenser system

* Condensate collection tank (C-100)

*  Process condensate pump (P-C-100)

* Condensate filters (F-C-1, F-C-2, and F-C-3)

* Process condensate radiation monitoring, sampling system and diversion system (RC3)
e Seal pot

* Process condensate recycle system

* Vessel Vent System

Vacuum Condenser System. Vapors removed from the vapor-liquid separator flow to a series of three
condensers where the vapors are condensed using raw water. Condensate drains to the condensate
collection tank (C-100). The vacuum condenser system consists of the following major components:

*  Primary condenser (E-C-1)

* Intercondenser (E-C-2)

* Aftercondenser (E-C-3)

e Steam jet ejectors (J-EC1-1 and J-EC2-2)

Part 111, Operating Unit 4-4.5



~No o1 b Ww N

oo

11
12
13
14

15
16
17

18
19
20
21
22

23
24
25

26
27
28
29
30
31
32
33

34
35
36
37
38
39

40
41
42
43

Class 1 Modification: WA7890008967, Part 111, Operating Unit 4
Quarter Ending 6/30/2007 242-A Evaporator

Figure 4.5 provides a simplified process flow diagram showing the major components of the vacuum
condenser system. These system components are discussed in the following sections.

Primary Condenser (E-C-1). Vapors drawn from the vapor-liquid separator flow through the 42-inch
(3.5 feet) vapor line, into the E-C-1 condenser where the majority of the condensation takes place.
Noncondensed vapors exit to the intercondenser (E-C-2) while the condensed vapors (process
condensate) drain to the condensate collection tank (C-100). Cooling water passes through the cooling
tubes and exits to TEDF.

The carbon steel condenser shell measures approximately 5.3 meters (17.4 feet) long and has a 2.2-meter
(7.2 feet) inside diameter. The condenser consists of 2,950 equally spaced carbon steel tubes that are 3.6
meters (11.8 feet) long with a 1.9-centimeter (0.75 inches) outside diameter.

Intercondenser (E-C-2). Noncondensed vapors from E-C-1 enter the intercondenser. The vapor stream
contacts the cooling tubes in the condenser where cooling water provides additional condensation. The
condensate drains to the condensate collection tank (C-100). Noncondensed vapors and used cooling
water are routed to the aftercondenser.

The carbon steel intercondenser measures 2.2 meters (7.2 feet) long with a 0.39 meter (1.3 feet) inside
diameter. This heat exchanger contains 144 tubes that are 1.7 meters (5.6 feet) long with a 1.9-centimeter
(0.75 inches) outside diameter.

Aftercondenser (E-C-3). Vapor discharged from the intercondenser enters the aftercondenser. Cooling
is supplied to the aftercondenser by the cooling water from the intercondenser. Condensate is routed to
the condensate collection tank (C-100), while the noncondensed vapors are filtered, monitored, and
discharged to the atmosphere through the vessel ventilation system. The cooling water is discharged to
TEDF.

The carbon steel aftercondenser measures 2.3 meters (7.5 feet) long and has a 0.20-meter (0.66 feet)
inside diameter. This heat exchanger contains 45 tubes that are 1.8 meters (5.9 feet) long with a 1.9-
centimeter (0.75 inches) outside diameter.

Steam Jet Ejectors. The vacuum that draws the vapors from C-A-1 into the condensers is created by a
two-stage steam jet ejector system. The first-stage jet ejector (J-EC1-1) maintains a vacuum on the
primary condenser, which in turn creates a vacuum on the vapor-liquid separator. The ejector consists of
a steam jet, pressure controller, and air bleed-in valve. Steam and noncondensed vapors from the primary
condenser are ejected from J-EC1-1 into the intercondenser. The desired vacuum is obtained by
controlling steam pressure and bleeding ambient air as necessary into the vapor header through an air
intake filter. The second-stage jet ejector (J-EC2-1) creates the vacuum that moves vapors from the
intercondenser through the aftercondenser.

Condensate Collection Tank (C-100). Process condensate from the primary condenser, intercondenser,
aftercondenser, and the vessel ventilation system drain to the condensate collection tank (C-100). The
tank is 4.3 meters in diameter, 5.8 meters high, and is constructed of 0.79-centimeter (0.31 inches)-thick
stainless steel. The tank has a maximum design capacity of 67,400 liters (17,805 gallons). Normal
operating volume is approximately 50 percent of the tank capacity. A carbon steel base supports the tank.
An agitator is installed but not used.

In the event of a tank overflow, the solution is routed through an overflow line to the drain system, which
returns waste to the feed tank (241-AW-102). Overflow occurs when the volume exceeds about

60,600 liters. The overflow line is equipped with a liquid filled trap to isolate the drain system from the
tank.
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Process feed samples are evaluated for the presence of a separate organic layer and process controls are
used to reduce the risk of the condensate collection tank to receive small amounts of immiscible organics
with the condensed waste. If detected, the organic layer is removed by overflowing tank C-100 back to
the feed tank 241-AW-102. The liquid level in the tank is controlled well above the discharge pump
intake point and a controlled overflow is conducted upon completion of each processing cycle (campaign)
to ensure that an organic layer does not accumulate and cannot be pumped to LERF.

Process Condensate Pump. A pump (P-C-100) moves the process condensate from tank C-100 through
the condensate filter to LERF. The process condensate pump is a centrifugal pump constructed of
316 stainless steel.

Condensate Filters. After leaving the condensate collection tank, the process condensate is filtered to
remove solids. The primary condensate filter (F-C-1) has a welded steel housing. A second filter system
(F-C-3), installed downstream is also used to filter the process condensate. This system has duplex in-line
filters in cast iron housing. Both filters employ a filter material that is compatible with the process
condensate.

Process Condensate Radiation Monitoring, Sampling and Diversion System. The process condensate
transferred to LERF is monitored continuously for radiation. If radiation levels exceed established limits,
an alarm is received and interlocks immediately divert the stream back to the condensate collection tank
(or the feed tank) and shut off the process condensate pump. This ensures process condensate containing
excessive radionuclides due to an accidental carryover from the vapor-liquid separator is not transferred
to LERF.

Seal Pot. The condensate collection tank receives condensed liquids from the vessel ventilation system.
A seal pot collects the drainage before discharge into the condensate collection tank and isolates the tank
from the vessel ventilation system.

Condensate Recycle System. For waste minimization, a portion of the process condensate from tank
C-100 is recycled for use as decontamination solution for the deentrainment pad sprays and seal water for
the recirculation pump (P-B-1) and slurry pump (P-B-2). Use of process condensate instead of raw water
results in approximately 10 percent reduction in waste volume generated during continuous operation of
the 242-A Evaporator. Filtered raw water also is available as a backup for sprays and seal water. A
2-inch (5.1 centimeters) diameter carbon steel line, stainless steel centrifugal pump (P-C106), and filters
(F-C-5 and F-C-6) supply process condensate from tank C-100 to the pad sprays and pump seals. The
filters are disposable cartridge filters in carbon steel housings arranged in parallel with one filter in
service while the other is in standby.

4.1.4 Integrity Assessments

The integrity assessment report (Appendix 4B, Integrity Assessment Report) discusses:

* The standards used during design and construction of the 242-A Evaporator and the adequacy of
those standards

* The characteristics of the DST waste processed

* The adequacy of the materials of construction to provide corrosion protection from the waste
processed

* The age of the tanks and the affect of age on tank integrity
* The results of the leak tests, visual inspections, and tank wall thickness inspections

* The frequency and scope of future integrity assessment

Part 111, Operating Unit 4-4.7
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» Deficiencies in secondary containment design. These deficiencies are discussed in-the integrity
assessment report.

An independent, qualified, registered professional engineer certified the integrity assessment.

The inspections, tests, and analyses performed provide assurance that the 242-A Evaporator tank system
has adequate design, sufficient structural strength, and sufficient compatibility with the waste to not
collapse, rupture, or fail during operation. No evidence of degradation was noted during the visual test,
ultrasonic test, or leak test. Both condensate collection tank C-100 and the vapor-liquid separator/reboiler
loop passed leak tests. The frequency of subsequent integrity assessments has been established at every
10 years. This frequency is based on the results of the 1998 integrity assessment.

4141 PC-5000

An integrity assessment for PC-5000 was performed, including a hydrostatic leak/pressure test at 10.5
kilograms per square centimeter gauge (150 pounds per square inch). A statement by an independent,
qualified, registered professional engineer attesting to the integrity of the piping system is included in
Integrity Assessment Report for the 242-A Evaporator/LERF Waste Transfer Piping, Project W105
(WHC 1993), along with the results of the leak/pressure test. The next integrity assessment for PC-5000
will be conducted in the calendar year 2008. The schedule for conducting integrity assessments will be at
a frequency of every 10 (calendar) years unless otherwise required by an IQRPE or as required for system
repairs and upgrades. All integrity assessments will be conducted in accordance with WAC 173-303-640.

4.1.5 Additional Requirements for Existing Tanks

Refer to information in Section 4.1.2 and the integrity assessment report, which includes measuring tank
wall thicknesses, evaluating corrosion protection, and performing leak tests.

4.1.6 Secondary Containment and Release Detection for Tank Systems

This section describes the design and operation of secondary containment sumps, drain lines, and leak
detection systems for the 242-A Evaporator.

4.16.1 Requirements for All Tank Systems

The Construction Specification for 242-A Evaporator-Crystallizer Facilities Project B-100 (Vitro 1974)
was used during preparation, design, and construction of the tank and secondary containment systems.
The integrity assessment report details how the construction specification relates to the national codes and
standards.

Constructing the building and vessels per this specification ensures that foundations are capable of
supporting tank and secondary containment systems and that uneven settling and failures from pressure
gradients do not occur. The integrity assessment report (Appendix 4B) states that the 242-A Evaporator
has adequate design, sufficient structural strength, and sufficient compatibility with the wastes to not
collapse, rupture, or fail during service loads associated with normal operations and that the building
structure was designed and constructed to withstand a design basis earthquake™.

The integrity assessment report (Appendix 4B) describes the building and secondary containment system.
This system is designed to ensure any release is detected within 24 hours. The secondary containment
system also is designed to contain 100 percent of the maximum operating capacity of the vapor-liquid
separator/reboiler loop, and the drain systems are sloped to allow collection of solution and have
sufficient capacity to drain this volume in less than the required 24 hours.

Part 111, Operating Unit 4-4.8
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The integrity assessment report describes the protective coating material and sealant used to protect
concrete and joints from attack by leaks to the secondary containment. The materials of construction for
the sump and drain lines are also compatible with the waste processed at the 242-A Evaporator.

4.1.6.2 242-A Building Secondary Containment

The 242-A Building serves as a secondary containment vault for the vapor-liquid separator (C-A-1),
condensate collection tank (C-100), and ancillary equipment used for transferring mixed waste at the
242-A Evaporator. The concrete for the operating area was poured to form a monolithic structure. Where
needed, joints in the concrete were fabricated with preformed filler conforming to the standards of the
American Society of Testing and Materials. Joint filler is sealed with a polysulfide sealant per the
requirements of the construction specifications (Vitro 1974).

Before restart in 1994, a new acrylic special protective coating was applied to the concrete in the pump,
evaporator, and condenser rooms. The coating meets the requirements of the construction specifications
(Vitro 1974), including resistance to very high radiations doses, temperatures of 770 C, and spills of

25 percent caustic solution.

The following six rooms contain equipment used to process or store*mixed waste:

e Pump room

« Evaporator room

« Condenser room

« lon exchange room

« Load out room* (used for temporary storage of mixed waste)
« Hot equipment storage room.

4.1.6.2.1 Pump Room

The pump room secondary containment walls are 0.38 to 0.56-meter (1.25 to 1.84-feet) thick reinforced
concrete. The secondary containment floor is 0.51-meter-thick reinforced concrete. The pump room
floor is lined with 0.64-centimeter (0.25-inch) stainless steel and the concrete walls and ceiling cover
blocks are painted with a special protective coating. The pump room contains pipe jumpers used to
transport feed and slurry solutions between the vapor-liquid separator and the DST System, and the
process recirculation loop, recirculation pump (P-B-1), and slurry pump (P-B-2).

Leaks in the pump room collect in the pump room sump, a 1.5-meter (4.9-feet) by 1.5-meter (4.9-feet) by
1.8-meter (5.9 feet) deep sump with a 0.64-centimeter (0.25-inch) stainless steel liner. The pump room
sump collects spills from various sources for transfer to the feed tank, 241-AW-102. Figure 4.6 provides
a simplified process flow schematic of sources, which drain to the pump room sump. Drainage to the
sump includes:

o Leaks to the pump room floor from equipment in the pump room
« Evaporator room floor drain

« Hot equipment storage room floor drain

« Loadout room floor drain

« Raw water backflow preventer drain

Solution in the pump room sump is transferred to the feed tank (241-AW-102) using a steam jet.

A 10-inch secondary containment overflow line is provided for draining large volumes of solution should
a catastrophic tank failure occur. Because the overflow line provides a direct path between the air space
of tank 241-AW-102 and the pump room, a minimum level of water must be maintained in the sump to
prevent cross ventilation. A leak into the pump room sump would be detected by a rise in the sump level.
Instrumentation provided alarms on high sump level.

Part 111, Operating Unit 4-4.9
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The recirculation and slurry pumps in the pump room are equipped with mechanical seals having
pressurized water introduced between the seals. The seal water is maintained at a pressure that exceeds
the process pressure at the seal to ensure water leaks into the process solution, but waste solution does not
leak out. Water from seal leakage is collected in funnels in the pump room and routed to feed

tank 241-AW-102 via the 10-inch overflow line described previously.

4.1.6.2.2 Evaporator Room

The evaporator room secondary containment walls are 0.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51-meter-thick reinforced concrete. The evaporator room contains the
vapor-liquid separator vessel (C-A-1), part of the recirculation loop, the reboiler, the 42-inch vapor line,
and line used to empty the vapor-liquid separator to feed tank 241-AW-102.

Leaks in the evaporator room flow to a floor drain that routes through a 3-inch line to the pump room
sump described in Section 4.1.6.2.1. A leak in the evaporator room would be detected by a rise in the
pump room sump level. The floor of the evaporator room and a portion of the pump room floor are

3.0 meters below grade to contain the entire contents of the vapor-liquid separator, reboiler, and
recirculation loop in the event of a catastrophic failure. The floor and walls of the evaporator room up to
an elevation of 1.8 meters are painted with a special protective coating.

4.1.6.2.3 Condenser Room

The condenser room secondary containment walls are 0.36- to 0.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51-meter-thick reinforced concrete. The condenser room contains all
the components of the process condensate system described in Section 4.1.3.1 (refer Figure 4.4),
including tank C-100.

Leaks in the condenser room flow to two floor drains that join and route through a 6-inch line to feed tank
241-AW-102. Leaks in the condenser room are detected by the following:

« Unexpected changes in liquid level in tank C-100. Instrumentation is provided to monitor liquid level
in the tank, including high- and low-level alarms.

. Daily visual inspections of process condensate system components and piping.

The floor and walls of the condenser room up to an elevation of 1.2 meters are painted with a special
protective coating.

4.1.6.2.4 Load out and Hot Equipment Storage Rooms

The load out and hot equipment storage rooms secondary containment walls are 0.30- to 0.56-meter
(0.98- to 1.84-feet) thick reinforced concrete. The secondary containment floors are 0.15-meter (0.49-
feet) thick reinforced concrete. The room contains two recirculation lines and samplers used to sample
the feed and slurry streams. The lines and samplers are located in a shielded enclosure adjacent to the
pump room wall.

The load out and hot equipment storage room contains two sumps: the drain sump and decontamination
sump. The sumps are 0.91 meter in diameter, about 1.2 meters deep, and lined with stainless steel. Both
sumps drain via a 3-inch drain line to the pump room sump described in Section 4.1.6.2.1. The sumps,
floor, and walls of the load out and hot equipment storage room up to an elevation of 3.8 meters are
painted with a special protective coating.

Part I11, Operating Unit 4-4.10
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Leaks in the sampler piping, flow into two drains in the sample enclosure, which drain via a 2-inch line to
the decontamination sump, which drains to the pump room sump (described in 4.1.6.2.1). Leak detectors
in the sampler enclosures or a rise in the pump room sump level detects leaks in the sampler piping.

4.1.6.2.5 242-A Building Drain Lines

Figure 4.6 provides a simplified process flow schematic of sources routed to the 242-A Building drain
lines. The 242-A TSD unit boundary includes these lines up until they exit the 242-A Building. At this
point, the lines are considered DST system components. Four lines serve to drain the 242-A Building and
equipment to feed tank 241-AW-102:

e Pump room sump drain line (DR-334): a 10-inch carbon steel line that transfers process condensate
overflow/diverted liquids and empty-out of the pump room sump to the feed tank

* Vapor-liquid separator vessel drain line (DR-335): a 10-inch carbon steel line that allows gravity
drain of the vessel to the feed tank

* Condenser room drain line (DR-343): a 6-inch carbon steel line that drains potential leakage from the
condenser room.

* Diverted process condensate drain line (DR-338): process condensate liquid drains through DR-338
into sump drain line (DR-334) which drains to 241-AW-102.

The four lines are sloped to drain about 170 meters to feed tank 241-AW-102 via the drain pit
(241-AW-02D). Although WAC 173-303-640(1)(c) exempts systems that serve as secondary
containment from requiring secondary containment, drain lines DR-334, DR-335, and DR-338 have outer
encasement piping.

The drain lines are connected to a cathodic protection system to prevent external corrosion from contact
with the soil. The cathodic protection system consists of:

« A rectifier that converts supplied alternating current voltage to an adjustable direct current voltage
« Numerous anodes buried near the underground piping and connected to the rectifier.
« Return wiring that connects the piping to the rectifier, completing the circuit.

The rectifiers are inspected to component degradation has not occurred. Test stations along the system
are checked annually to verify 0.85 volt is maintained on the system, as required by the National
Association of Corrosion Engineers.

Further detail regarding design and construction of DR-334,-335,-338 and -343 is provided in
DOE/RL-90-39 (Hanford Facility Dangerous Waste Permit Application Double-Shell Tank System).
Further detail regarding the design, operation, maintenance, and inspection of the cathodic protect system
for these lines are also provided in DOE/RL-90-39.

4.1.6.3 Transfer Line Containment

This section describes the design and operation of secondary containment and leak detection systems for
transfer lines between the DST System and the 242-A Evaporator, and from 242-A to LERF (one line
only, PC-5000). The 242-A TSD boundary for lines running between 242A and the DST System ends at
exterior wall of 242-A building. At this point, these lines (e.g., feed and slurry line piping) are

DST System components. For further detail regarding SN-269, SN-270, SL-167, and SL-168 refer to
DOE/RL-90-39.

Part I11, Operating Unit 4-4.11
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The PC-5000 transfer line transfers process condensate (Section 4.1.2) from the 242-A building to LERF.
The 242-A TSD unit boundary includes PC-5000 up to the LERF fence line (Chapter 1.0, topographic
map, and Section 4.1.2, for the TSD unit boundary)

4.1.6.3.1 Feed Line Piping

Two feed lines (SN-269 and SN-270) (one in service and one spare), each consist of 3-inch transfer
piping within a 6-inch secondary containment encasement piping. Both the transfer and encasement pipes
are constructed of Schedule 40 carbon steel. The lines run below grade about 120 meters from pump pit
241-AW-02E (above feed tank 241-AW-102) to the 242-A Building.

To detect transfer-piping failures, leak detector risers equipped with conductivity probes are installed on
the encasement lines. The transfer piping and encasements are sloped towards the conductivity probe,
which, on leak detection, annunciates an alarm in the 242-A Evaporator control room. A valve in the
pump pit (241-AW-02E) can be opened to drain solution from the encasement pipe into the pit, which
drains to feed tank 241-AW-102.

4.1.6.3.2 Slurry Line Piping

The slurry pump (P-B-2) transfers solution through one of two transfer lines: SL-167, for transfer to
valve pit 241-AW-B (standard configuration), or SL-168 for transfer to valve pit 241-AW-A (alternate
configuration, presently out of service). Slurry solution can be routed via double-encased piping from
these valve pits to any designated DST slurry receiver. Both slurry transfer lines consist of 2-inch
transfer piping within a 4-inch secondary containment encasement piping. Both the transfer and
encasement pipes are constructed of Schedule 40 carbon steel. The lines run below grade about 73 meters
between the 242-A Building and the valve pits.

These slurry lines contain leak detector risers and conductivity probes similar to the feed line piping
described in Section 4.1.6.3.1.

41.6.3.3 PC-5000

The process condensate transfer line (PC-5000) from the 242-A Evaporator is centrifugally cast,
fiberglass-reinforced epoxy thermoset resin pressure pipe fabricated to meet the requirements of ASME
D2997 (ASME 1984). The 3-inch (7.6-cm) carrier piping is centered and supported within 6-inch
(15.2-cm) containment piping. Pipe supports are fabricated of the same material as the pipe, and meet the
strength requirements of ANSI B31.3 (ANSI 1987) for dead weight, thermal, and seismic loads.

Drawing H-2-79604 provides details of the piping from the 242-A Evaporator to LERF.

This permit includes the portion of the PC-5000 line leaving the 242-A Evaporator facility to the fence
line of LERF (Chapter 1.0 and topographic maps for unit boundary).

Single-point electronic leak detection elements are installed along the transfer line at 305-meter

(1000 foot) intervals. The leak detection elements are located in the bottom of specially designed test
risers. Each sensor element employs a conductivity sensor, which is connected to a cable leading back to
the 242-A Evaporator control room. If a leak develops in the carrier pipe, fluid will travel down the
exterior surface of the carrier pipe or the interior of the containment pipe. As moisture contacts a sensor
unit, a general alarm sounds in the 242-A Evaporator control room on the Monitoring Control System. In
addition, the zone of the sensor unit causing the general alarm can be determined using the automated
leak detection-monitoring panel. The pump located in the 242-A Evaporator is shut down, stopping the
flow of aqueous waste through the transfer line. A low-volume air purge of the annulus between the

Part I11, Operating Unit 4-4.12
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carrier pipe and the containment pipe is provided to prevent condensation buildup and minimize false
alarms by the leak detection elements.

If a leak is detected using visual inspection of the PC-5000 transfer line encasement at LERF Valve HV-
43-2, the shift manager is notified. The Shift Manger will direct shutdown of the aqueous waste through
the PC-5000 transfer line.

4.1.6.4 Additional Requirements for Specific Types of Systems

Addressed in this section are additional requirements in WAC 173-303-640 for vault systems like the
242-A Building to ensure neither buildup of ignitable vapors nor does infiltration of precipitation occur.
This section also addresses secondary containment for ancillary equipment and piping associated with the
tank systems.

4.1.6.4.1 Vault Systems

The 242-A Building is a vault constructed partially below ground, providing secondary containment for
the tank systems. The DST System waste processed at the 242-A Evaporator is designated ignitable and
reactive because of the presence of nitrite and nitrate salts, which are considered oxidizers per

49 CFR 173. Because of their low volatility, these compounds are unlikely to be present in the vapor
phase of the tank systems at the 242-A Evaporator. However, to prevent the spread of contamination, the
vapor-liquid separator (C-A-1) is ventilated and maintained at lower air pressure than the building air
space. This ensures air leakage is from uncontaminated building air space into the tank vapor space.
Vapors from the vapor-liquid separator flow to the vacuum condenser system described in Section 4.0.

The condensate collection tank (C-100), collects process condensate that is not designated ignitable or
reactive.

The tank systems and ancillary equipment are located within the 242-A Building, which is completely
enclosed to prevent run-on and infiltration of precipitation into the secondary containment system.

4.1.6.4.2 Ancillary Equipment

The 242-A Building provides secondary containment for ancillary equipment. Double containment is
provided for the feed and slurry transfer lines between the 242-A Building and the AW Tank Farm by
pipe-in-pipe arrangements. Therefore, all ancillary equipment has secondary containment and the daily
inspection requirements in WAC 173-303-640(4)(f) are not applicable.

4.1.7 Variances from Secondary Containment Requirements

The integrity assessment report (Appendix 4B) discusses the following three deficiencies associated with
the secondary containment system:

Pump Room Sump. The pump room sump does not comply with secondary containment requirements
because liquid must be kept in the sump to provide a seal to prevent airflow between the pump room and
feed tank 241-AW-102. Although the sump has a 0.63-centimeter (0.25-inch)-thick stainless steel liner to
prevent corrosion of the concrete floor, the sump does not have secondary containment.

Routine Discharges through Secondary Containment. The configuration of the 242-A Evaporator
process requires routine, batch discharges of dangerous waste through secondary containment drain lines.
These routine discharges include the following.

« Steam condensate, cooling water, and process condensate sample stations drain to the feed tank,

Part I11, Operating Unit 4-4.13
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241-AW-102, through drain line DR-343. Total discharge is about 38 liters (10 gallons) per month
during operation.

« Sample bottle water sprays down in the feed and slurry sample stations drain to the decontamination
sump in the load out and hot equipment storage room. The decontamination sump then drains to the
pump room sump. Total discharge is about 76 liters per month during operation.

Transfer Piping Wall Penetrations. Three dangerous waste transfer line piping sections passing
through the 242-A Building wall are single-walled, i.e., no secondary confinement in the wall (about
56-centimeter-thick reinforced concrete).

These deficiencies were identified to Ecology, October 28, 1993. Ecology’s response stated, "No
physical revision of the pipe wall penetrations or the floor drains in the evaporator pump room will be
required prior to evaporator restart”. The response required the following.

. Ifatany time leakage is seen or detected from these installations, or if for any reason these
installations are repaired or rebuilt, they will be rebuilt or repaired in accordance with regulations.

« Should a spill occur in the evaporator pump room the sump and the piping shall be rinsed three times
as required in WAC 173-303-160. 'Appropriate’ in this case means that the original regulation was
written for a free container, not a sump, so that judgment will have to be used in the application of the
regulation. The rinsate shall be transferred to the double-shell tanks.

4.1.8 Tank Management Practices

All waste to be processed at the 242-A Evaporator must be sampled to determine if the waste is
compatible with the materials of construction at the 242-A Evaporator. Before each campaign, candidate
feed tanks are sampled per the requirements of the waste analysis plan (Chapter 3.0). Based on the
results, three possible options are implemented.

* The waste is acceptable for processing without further actions.

* The waste is unacceptable for processing as a single batch, but is acceptable if blended with other
waste that is going to be processed.

* The waste is unacceptable for processing.

The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors liquid levels in
the vapor-liquid separator (C-A-1) and condensate collection tank (C-100). The MCS system manages
liquid levels in the C-A-1 using an auto-cascade function that controls feed delivery to the C-A-1 vessel.
The MCS system also manages liquid levels in the C-100 using an auto-cascade function to maintain the
tank level at approximately 50-percent. The MCS has alarms that annunciate on high-liquid levels for
both C-A-1 and C-100 to notify operators that actions must be taken to prevent overfilling of these
vessels.

An interlock is activated when high-liquid level in the vapor-liquid separator (C-A-1) is detected,
automatically shutting down the feed transfer pump at feed tank 241-AW-102, thereby preventing
overfilling of the vessel and carryover of slurry into the process condensate system. The condensate
collection tank (C-100) has an overflow line that routes solution to feed tank 241-AW-102 in case of
overfilling.

Process and instrumentation drawings are listed in Section 4.3.

The MCS also provides an automated interlock to shutdown the process condensate pump (P-C-100),
recirculation pump (P-B-1), and slurry pump (P-B-2) if a leak is detected. The process condensate
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pump (P-C-100), recirculation pump (P-B-1) and slurry pump (P-B-2), can be shutdown automatically
using the MCS interlock and/or manually at the direction of the Shift Manager or 242-A Evaporator
Control Room Operator if a leak occurs.

4.1.9 Labels or Signs

A labeling upgrade was completed before restart in 1994 for tank C-100 to identify the waste contents and
major risks associated with waste stored within the tank. Tank C-100 ancillary piping is labeled
"PROCESS CONDENSATE" to alert trained personnel which pipes in the condenser room contain
dangerous waste. The vapor-liquid separator (C-A-1) is located in the evaporator room, a normally
unoccupied area. This area is posted as a high radiation area with ALARA access controlled and limited
to trained personnel only. The tank labels are visible from the walls of the tank enclosure rooms, which
are less than 15 meters from the tank systems; therefore, label visibility requirements are met.

4.1.10 Air Emissions

Tank systems that contain extremely hazardous waste, and is acutely toxic by inhalation must be designed
to prevent the escape of such vapors. The DST System waste in the vapor-liquid separator, C-A-1, is
designated extremely hazardous waste; however, no determination has been performed to determine if the
waste is acutely or chronically toxic. Most of the toxic compounds in the DST waste are not volatile, but
because of the high radioactivity of the waste, controls are included to prevent or mitigate the release of
tank vapors. The vapor-liquid separator is maintained under vacuum to ensure air leakage is from
uncontaminated building air space into the tank vapor space. The boiling vapor in C-A-1 passes through
deentrainment pads and sprays to prevent liquid and solid carryover into the vapor section of the tank.
The vapor stream passes through three condensers that remove the condensable components. The
noncondensable vapors pass through HEPA filters before being discharged to the environment.

4.1.11 Management of Ignitable or Reactive Wastes in Tank Systems

Although the DST System waste reprocessed at the 242-A Evaporator is designated ignitable because of
the presence of oxidizers (nitrates and nitrites), the waste does not meet the definition of a combustible or
flammable liquid given in National Fire Protection Association (NFPA) code number 30 (NFPA 1996).
The buffer zone requirements in NFPA-30, which require tanks containing combustible or flammable
solutions be a safe distance from each other and from public way, are not applicable.

An analysis is performed on the DST System waste to be processed to verify the waste does not react
exothermically at the elevated temperatures at the 242-A Evaporator. The waste analysis plan
(Chapter 3.0) discusses waste acceptance requirements due to reactive waste designation.

4.1.12 Management of Incompatible Wastes in Tank Systems

Waste transferred to the 242-A Evaporator must be compatible before mixing. The waste analysis plan
(Chapter 3.0) includes waste compatibility requirements.

4.2 AIR EMISSIONS CONTROL

This section addresses the requirements of Air Emission Standards for Process Vents, under Subpart AA
(incorporated by reference in WAC 173-303-690).
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4.2.1 Applicability of Subpart AA Standards

The 242-A Evaporator performs distillation that specifically requires evaluation of process vents for the
applicability of 40 CFR 264 Subpart AA.

Waste processed at the 242-A Evaporator routinely contains greater than 10 parts per million organic
concentrations; therefore, organic air emissions are subject to 40 CFR 264.1032, which requires organic
emissions from all affected vents at the Hanford Facility be less than 1.4 kilograms per hour and

2.8 megagrams per year, or control devices be installed to reduce organic emissions by 95%.

The 242-A Evaporator has one process ventilation system that vents both the vapor-liquid

separator (C-A-1) and the condensate collection tank (C-100). The vent lines from both tanks combine
before entering an off-gas system consisting of a deentrainer, a prefilter/demister, HEPA filters, and an
exhaust fan. The vessel vent off-gas system is located on the third floor of the condenser room, with the
exhaust stack extending horizontally through the east wall of the building at an elevation of 14.7 meters
above ground level. The exhaust stack bends to run vertically with the discharge point 18.6 meters above
ground level.

The annual average flow rate for the vessel vent is given in Radionuclide Air Emissions Report for the
Hanford Site - Calendar Year 1995 (DOE-RL 1996) as 18 cubic meters per minute and the total annual
flow was 9.6 E+06 cubic meters. During waste processing, the airflow is about 20.5 cubic meters per
minute, with about 4.3 cubic meters per minute ventilated from tank C-100 and the remainder from the
vapor-liquid separator and air inleakage.

Organic emissions occur during waste processing, which is less than 6 months (182 days) each year. This
is the maximum annual operating time for the 242-A Evaporator, as shutdowns are required during the
year for maintenance outages, candidate feed tank analysis, and establishing transfer routes for staging
waste in the DST System. The total operating time for the two campaigns in 1994 was 86 days.

4.2.2  Process Vents - Demonstrating Compliance

This section outlines how the 242-A Evaporator complies with the requirements of 40 CFR 264,
Subpart AA, including a discussion of the basis for meeting the organic emission limits, calculations
demonstrating compliance, and conditions for reevaluating compliance.

4.2.2.1 Basis for Meeting Limits/Reductions

The TSD units at the Hanford Facility subject to 40 CFR 264, Subpart AA meet the organic air emission
limits of 1.4 kilograms per hour and 2.8 megagrams per year, established in 40 CFR 264.1032, by the
design of the facility. The 242-A Evaporator and the other TSD units collectively can meet these
standards without the use of air pollution control devices.

4.2.2.2 Demonstrating Compliance

Process vent organic air emissions are controlled by establishing limits for acceptance of waste at the
242-A Evaporator. Before startup of each campaign, the waste to be processed is sampled in the DST
System to determine the organic content. If the concentrations of organic constituents are less than the
limits in the waste analysis plan (Chapter 3.0), the waste can be processed, provided the Hanford Facility
will not exceed 1.4 kilograms per hour and 2.8 megagrams per year. The waste acceptance limits in the
waste analysis plan are based on equilibrium calculations and assumptions given in Organic Emission
Calculations for the 242-A Evaporator Vessel Vent System (WHC 1996). The calculation to determine
organic emissions consists of the following steps:
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1. Determine the emission rate of each candidate feed tank organic constituent by multiplying the
constituent concentration by the corresponding partition factor in Organic Emission Calculations for
the 242-A Evaporator Vessel Vent System (WHC 1996).

2. Sum the emission rates of all organic constituents to determine the emission rate for the candidate
feed tank. The maximum emission rate for the campaign is the rate from the candidate tank with the
greatest emission rate.

3. Determine the total amount of emission during the campaign by using operating time and a weighted
average emission rate, based on the volume of each candidate feed tank processed.

The organic emission rates and quantity of organics emitted during the campaign are determined using
these calculations and are included in the operating record for each campaign, as required by

40 CFR 264.1035. The Hanford Facility has a system to ensure organic emissions from units subject to
40 CFR 264, Subpart AA are less than the limits of 1.4 kilograms per hour and 2.8 megagrams per year.
Records documenting total organic emissions are available for Ecology review on request.

4.2.2.3 Reevaluating Compliance with Subpart AA Standards

Calculations to determine compliance with Subpart AA will be reviewed when any of the following
conditions occur at the 242-A Evaporator:

* Changes in the configuration or operation that affect the assumptions in the Organic Emission
Calculations for the 242-A Evaporator Vessel Vent System (WHC 1996)

* Annual operating time exceeds 182 days

4.3 ENGINEERING DRAWINGS

The drawings in Table 4.1 are process and instrumentation diagrams for the systems at the

242-A Evaporator that contact mixed waste. These drawings are provided for general information, and
demonstrate adequacy of the tank systems design.
Table 4.1. Process and Instrumentation Diagrams
System Drawing Number Drawing Title
Vapor-Liquid Separator H-2-98988 Sheet 1 P & ID Evaporator Recirc System
Reboiler/Recirculation Line H-2-98988 Sheet 2 P & ID Evaporator Recirc System
Slurry System H-2-98989 Sheet 1 P & ID Slurry System
Condensate Collection Tank H-2-98990 Sheet 1 P & ID Process Condensate System
Secondary Containment Drain System H-2-98995 Sheet 1 P & ID Drain System
Secondary Containment Drain System H-2-98995 Sheet 2 P & ID Drain System
Condensers H-2-98999 Sheet 1 P & ID Vacuum Condenser System
Pump Room Sump H-2-99002 Sheet 1 P & ID Jet Gang Valve System
Condensate Recycle System H-2-99003 Sheet 1 P & ID Filtered Raw Water System
Process Condensate Line PC-5000 H-2-79604 Piping Plot for PC-5000 between 242 A
and the LERF fence line

The drawings in Table 4.2 are for secondary containment systems for the 242-A Evaporator. Because
secondary containment systems are the final barrier for preventing the release of dangerous waste into the
environment, modifications that affect the secondary containment systems will be submitted to the
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1 Washington State Department of Ecology, as a Class 1, 2, or 3 Permit modification, as required by

2 WAC 173-303-830.

3 Table 4.2. 242-A Evaporator Secondary Containment Systems Drawings

System

Drawing Number

Drawing Title

242-A Building

H-2-69277 Sheet 1

Structural Foundation Plan Sections & General Notes -
Areas 1 &2

H-2-69278 Sheet 1

Structural Foundation Elevations & Details - Areas 1 & 2

H-2-69279 Sheet 1

Structural First Floor Plan & AMU - Areas 1 & 2

Pump Room Sump Drainage

H-2-69352 Sheet 1

Sections Process Waste Drainage

242-A Building Drainage

H-2-69354 Sheet 1

Plan Process Waste Drainage

Pump Room Sump

H-2-69369 Sheet 1

Pump Room Sump Assembly & Details
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Figure 4.1. 242-A Evaporator Simplified Process Flow Diagram
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Figure 4.2. 242-A Evaporator Process Loop
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Quarter Ending 6/30/2007

Figure 4.3. 242-A Evaporator Slurry System
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Figure 4.4. 242-A Evaporator Process Condensate System
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242-A Evaporator

Quarter Ending 6/30/2007

Figure 4.5. 242-A Evaporator Vacuum Condenser System
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Figure 4.6. 242-A Evaporator Drain System
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1.0 INTRODUCTION
1.1 General Comments

This Integrity Assessment Report (IAR) is prepared by Fluor
Daniel Northwest (FDNW) under contract to Lockheed-Martin
Hanford Company (LMHC) for Waste Management Hanford (WMH),
the 242-A Evapcorator (facility) operations contractor for
Fluor Daniel Hanford, and the. U.S. Department of Energy, the
gsystem owner. The contract specifies that FDNW perform an
interim (5 year) integrity assessment of the facility and
prepare a written IAR in accordance with Washington
Administrative Code (WAC) 173-303-640(2).

The WAC 173-303 defines a treatment, storage, or disposal
(TSD) facility tank system as the "dangerous waste storage
or treatment tank and its ancillary equipment and
containment." This integrity assessment evaluates the two
tank systems at the facility: the evaporator vessel, C-A-1
(also called the vapor-liquid separator), and the condensate
collection tank, TK-C-100. This IAR evaluates the 242-A
facility tank systems up to, but not including, the last
valve or flanged connection inside the facility perimeter.
The initial integrity assessment performed on the facility
(Appendix A: Reference 13) evaluated certain subsystems not
directly in contact with dangerous waste, such as the steam
condensate and used raw water subsystems, to provide
technical information. These subsystems were not evaluated
in this IAR. '

The last major upgrade to the facility was project B-534.
The facility modifications, as a result of project B-534,
were evaluated in the 1993 facility interim integrity -
assessment. Since that time, the following upgrades have
occurred in the facility:

® Installation of a process condensate recycle system.
® Installation of a package steam boiler to provide steam

for the facility. The package boiler is not within the
scope of the facility TSD.
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® Rerouting of the steam condensate and used raw water
systems to the treated effluent disposal facility (TEDF).
Steam condensate and used raw water are not dangerous
wastes.

1.2 System Description

The purpose of the 242-A Evaporator is to reduce the volume
of dangerous waste requiring interim storage in underground
doublie shell tanks (DST) for eventual treatment and
disposal. The waste volume reduction is achieved via
evaporative concentration. The facility is designed and
equipment selected to maintain a set boil-off rate of 2.65
liters/second (40 gallon/minute) at a feed rate of 4.4 to
7.6 literg/second (70-120 gallons/minute), yielding a waste
volume reduction factor ranging from 35 percent to 60
percent. The facility has seven operational subsystems that
are described as follows:

1. Evaporator Process and Slurry Subsystem: The evaporator
and process slurry subsystem cilrculates the waste feed
through the evaporator and the rebeoiler vessels, beiling off
water vapor and concentrating the waste into a slurry. The
water vapor is routed through the vapor condenser subsystem
and the concentrated slurry is sent to a double shell tank.
The evaporator vessel and the associated recirculation
loop/reboiler are a dangerous waste storage tank system
subject to the tank requirements of WAC 173-303.

2. Vapor Condenser Subsystem: The vapor condenser (V(C)
subsystem includes the three condensers operated within the
facility. They condense the water vapor from the evaporator
to form the process condensate (PC). The PC goes through
the PC subsystem. The uncondensed vapors and
non-condensable gases are filtered and monitored for
radiocactive contamination prior to discharge to the
atmosphere through the vessel vent subsystem. The wvapor
condenser subsystem is ancillary equipment associlated with
the condensate collection tank which is a dangerous waste
storage tank system subject to the tank requirements of

WAC 173-303. :
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3. Vessel Vent Subsystem (NON-DANGEROUS WASTE SUBSYSTEM) :
The vessel vent (VV) subsystem contains a series of
high-efficiency particulate air (HEPA) filters, de-
entrainment pads, radiation monitoring system, and various
heating and ventilating equipment. Uncondensed vapors and
non-condensable gases that have been passed through the VC
subsystem are filtered and vented to the atmosphere through
this subsystem. ‘

4. Process Condensate Subsystem: The PC subsystem receives
the condensed water vapors (process condensate) from the
vapor condenser subsystem. The process condensate drains
into the condensate collection tank, TK-C-100, and is
transferred to the liquid effluent retention facility
(LERF). If additional decontamination is necessary prior to
transferring process condensate to the LERF, the process
condensate may be sent through the IX-D-1 ion exchange
column to reduce the cesium (Cs) and strontium {Sr) content
of the PC. However, use of the IX-D-1 is not anticipated
for the duration of the life expectancy of the facility.

The process condensate subsystem is continuously monitored
for radicactive contamination by the RC-3 radiation monitor.
In the event of radicactive contamination above the RC-3
monitoring/diversion system activation setpoint, the process
condensate is automatically diverted back to the TK-C-100
ceondensate catch tank or the 241-AW-102 feed tank. The
condensate . collection tank ig a dangerocus waste storage tank
system subject to the tank requirements of WAC 173-303.

5. Steam Condensate Subsystem (NON-DANGEROUS WASTE
SUBSYSTEM) : The steam condensate subsystem routes steam
condensed in the reboiler to the TEDF. The steam condensate
subsystem hag an in-line radiation monitor, RC-1, which

- continuously monitors for excessive radiocactive
contamination. In the event of radiation detection in the
system, the steam condensate discharge will be stopped
through the SC-501 pipeline from the facility and diverted
to the 241-AW-102 feed tank.
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6. Raw Water Disposal Subsystem (NON-DANGEROUS WASTE
SUBSYSTEM): The raw water disposal subsystem discharges raw
water used as the coclant for the condensers to TEDF. The
raw water disposal subsystem is continuously monitored for
radioactive contamination with the RC-2 radiation monitor.
In the event of radicactive contamination above the RC-2
monitoring system activation setpoint, an alarm sounds and
the system is manually shut down.

7. Building and Secondary Containment Subsystem: This
subsystem includes the evaporator building structure and the
associated sump and drain systems. The operating area is a
poured-in-place concrete structure divided into six specific
rooms. Those portions of the structure that may come in
contact with the waste solutions are coated with a
chemically resistant acrylic coating or lined with stainless
steel catch pans.

The facility rooms have drains which route spills away from
occupied areas. The sump drains from a 10 inch overflow
line to the 241-AW-102 feed tank. Drains from areas
containing low activity process condensate, drain through a
6 inch line directly to the 241-AW-102 feed tank. A third
drain line to the 241-AW-102 feed tank is used to quickly
drain the evaporator vessel in an emergency.

1.2.1 Operating Parameters: Operating parameters for the
242-A Evaporator include the pressures and temperatures
listed in Appendix G: Table G-1. The system temperatures
and pressures were calculated from the appropriate process
flow and operational data sheet design parameters for the
components listed in this Appendix.

3 Scope

The scope of this integrity a$sessment is based on the
recommendations in the original integrity assessment report.
The major tasks associated with this integrity assessment
include:

a. Nondestructive examination (NDE} of selected locations
and components -
b. Leak test of the evaporator/reboiler system and the

condensate collection tank
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C. Visual walkdown of the facility for signs of degradation

d. Review of operating logs and occurrence reports for
events which may have caused degradation to the vessels

e. Review of original integrity assessment documentation to
determine baseline status .

f. Review of national codes and standards and DOE Orders to

determine if there are significant new or revised
requirements related to integrity of existing
facilities.

This integrity assessment is limited to those vessels and
piping within the facility which contain dangerous waste
solutions. It does not include transfer piping or systems
which do not contain dangerous waste. This IAR is certified
by an Independent Qualified Registered Professional Engineer
(IQRPE) .

1.4 Comments on Certification

Paragraph 3.0 contains a certification on the accuracy of
the information presented in this report. The certificate
is signed and sealed by an Independent Qualified Registered
Professional Engineer (IQRPE) in accordance with WAC
173-303-640(2) .

2.0 ASSESSMENT

The integrity of the tank system described above, paragraph
1.2, is adequate to prevent failure caused by corrosion or by
structural loads imposed by the system's intended service.
See Appendix A, (1), (7), and (13) for a complete description
of the system and intended service. The conclusions presented
are based on performed system leak tests, walkdowns,
ultrasonic tests, and a review of the applicable codes,
standards, design, and construction documents, in addition to
the previous interim integrity assessment. The following
paragraphs (2.1 - 2.5) discuss specific considerations to
ensure the facility's tank system complies. with the
requirements of WAC 173-303-640(2).
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2.1 Codes and Standards

Because the systems at the facility which handle dangerous
waste have not undergone any significant modifications or
revisions to the tank system, an in depth review of the
applicable codes and standards was not performed for this
IAR. The review and evaluation of the codes and standards
performed for the 1993 IAR is sufficient for this report.

2.2 Waste Characterization

The 242-A Evaporator facility receives and treats Washington
State dangerous waste (categorized as "Extremely Hazardous
Waste"” by the RCRA Part A permit application) (Appendix A:
Reference 7). The generation of this waste is the result of
past Hanford defense production operations. These wastes
are feed stock to the 242-4 Evaporator. The process
condensate produced by evaporation is categorized as a
"Dangerous Waste" and is essentially water with only trace
contaminants.

The chemistry associated with the various process waste
streams in the facility (e.g., evaporator feed, double shell
slurry feed, process condensate, c¢ooling water, and steam
condensate) are classified as dangerous waste streams. The
current chemical composition of these waste streams is the
same as those reported in the facility's baseline integrity
assessment. Therefore, the waste characterization
evaluation of the streams that was performed for the 1993
IAR is still valid for this TIAR. (See Appendix G: Table G-4
for bulk chemistry.)

2.3 Tank System Age

Construction of the 242-A Evaporator was completed in 1977
at which time it became operational. The facility's
original design life was ten years (Appendix A: Reference
1). The TK-C-100 Condensate Catch Tank was fabricated in
1951 as part of another project; however, this catch tank
was never used on that project. The tank was upgraded in
1977 to be consistent with the 242-A Evaporator facility
design standards and installed in the 242-A facility. As a
regult of Project B-534, some facility components were
upgraded or replaced. These components were evaluated in
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the last 242-A facility integrity assessment (Appendix A:
Reference 13) and not identified for special evaluation for
this integrity assessment.

Those components that were affected by Project B-534 are
noted here for historical record. They include:

Components Year
E-C-1 Primary Condenser 1990
P-B-1 Pump 19380
P-B-2 Bottoms Pump 18580

Miscellaneous Process Piping 1990

The 242-A Evaporator is conveniently described by seven
subsystems according to the function or process of each
subsystem as described below. Four of the subsystems store,
transport or treat Washington State dangerous wastes, the
other three subsystems do not.

2.4 Potential for Corrosion Failure

The conclusion of this IAR concerning corrosion failure is
that the facility is in good condition and can continue
operation. This conclusion is based on ultrasonic testing
data of various systems, and a comparison of this data with
similar data for the 1993 integrity assessment. The
technical support for this conclusion is that the types of
dangerous wastes currently available for processing in the
facility have not changed since the facility became
operational in 1977. Ultrasonic tests made of the wall
thicknesses for the evaporator/reboiler loop, condensate
catch tank (TK-C-100), and process condensate condensers
made in 1993 and 1998, are essentially the same, and are
within the margin of error of the testing equipment. This
indicates that there has been no measurable or noticeable
deterioration of the tank system's ‘integrity. See Appendix
E for comparison of the two sets of UT data.

Also, a corrosion evaluation, based on the UT data for this
integrity assessment, verified that the chemistry of the
waste streams introduced to the facility have had a minimal
effect on the equipment. Therefore, the conclusions
concerning corrosion failure that were arrived at in the
1993 IAR remain valid for this report.
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The following are general comments concerning corrosion
failure:

® The materials of construction, system design, and

2.5

protective coatings for the 242-A facility tank system
provide adequate corrosion protection and compatibility
with Hanford defense wastes and the process streams
generated within the facility. The wall thicknesses of
the equipment and piping are above the "T-nom" thickness
minus the mill tolerance which is the minimum thickness
expected during original construction (see Appendix

E: E-1}. This is consistent with the results of the 1983
TAR.

The 242-A Evaporator corrosion protection program
consists of materials, methods of construction, and
control the process chemistry for the liquid waste
environments. The facility components and piping are
constructed primarily of austenitic stainless steels and
low alloy carbon steels. Gaskets at component and piping
connections are chemically resistant non-metallics. Each
subgystem was desgigned for specific operating parameters
and material/environment compatibilities.

Based on the corrosion evaluation, it is recommended that
all accessible equipment and grid points that were tested
in for the 1993 integrity assessment be tested during the
next integrity assessment. That will provide for a more
extensive corrosion rate evaluation, and a more
exhaustive evaluation can be made to establish the
remaining equipment life (see Appendix E).

Leak Test and System Walkdown

Hydrostatic leak tests were performed on the C-100
Condensate Catch Tank and the Evaporator/Reboiler loop. The
criteria for acceptable leak tests of these systems was "no
detectable leaks" over a 24 hour period.

The leak test data and walkdown inspection results were
reviewed and sign off by the 242-A Facility Cognizant
Engineer and Quality Assurance representative. Final
disposition of the condensate catch tank and
evaporator/reboiler loop is: "System and components are
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acceptable based on the inspection results. No further
evaluation is required."

2.5.1 C-100 Condensate Catch Tank Leak Test: This leak test
was conducted with the same criteria as the 1993 integrity
assessment (Appendix A: Reference 13). This test was
conducted in accordance with process memo LW98-026 (Appendix
D: D-1). The leak test duration was 24 hours and the result
was that the system passed the test on the first attempt.

2.5.2 Evaporator/Reboiler Loop Leak Test: The leak test for
the evaporator/reboiler loop was conducted in accordance
with process memo LW98-44 (Appendix D: D-3). The leak test
duration for this system was 28 hours. The
evaporator/reboiler loop was filled with 27,507 gallons of
water as measured on the LIC-CAl liquid level indicator,
Liquid level measurement readings of the loop were taken
every hour during the test. The liquid level varied from
plus 5 gallons to minus 11 gallons from the initial liquid
level in the loop. These variations are within the
operating range of the level measuring equipment and the
minor temperature fluctuations in the system. Readings were
taken on tank 241-2W-102, the evaporator drain tank, before
and after the test. -During the leak test, seal water for
the recirculation pump, P-B-1, was routed to Tank
241-AW-102. This accounts for the liquid level increase in
Tank 241-AW-102.

2.5.3 Visual Inspection of Evaporator/Reboiler Room
Concrete Coating: During the visual inspection of the
evaporator/reboiler equipment in the evaporator/reboiler
room, an inspection of the secondary containment concrete
and special protective coating (floor and partial wall) was
performed. There were no signs of deterioration or wear of
the protective coating (see Appendix D: D-2 and D-3).

However, the corrosion evaluation performed had one concern
about the concrete ccating that may come in contact with the
waste. That concern is that the coating material is not
recommended for immersion services and may not be suitable
for this application. The current material being used is a
chemically resistant acrylic coating (Carboline D3358 primer
and Carboline D3359 topcoat). It is recommended that
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several concrete coating/lining manufactures (e.g., Ameron,
Standard, Plasite, Koch) be consulted for recommendations on
the optimum concrete lining for this service

(see Appendix E).

2.6 Future Integrity Assessments:

2.6.1 Future Integrity Assessment Frequency: The 1993 IAR
established a repeat integrity assessment frequency of five
years/8,000 hours of operation between interim integrity
assessments. The basis for the five year/8,000 hour
frequency is that the 242-A Bvaporator has an inherent
corrosion protection, stringent operational controls, and
aggressive preventative programs in place.

Based upon the findings of this IAR, it is recommended that
the next facility integrity assessment is performed be no
latexr than July 15, 2008 (ten years after submittal of this
IAR.) The basis for this recommendation is that the results
of the ultrasonic testing is the "minimum remaining life"
for all the equipment tested is greater than 20 years (see
Appendix E: E-1). This is with the exception of the E-C-1
condenser, which has a minimum projected remaining life of
greater than 13 years. The remaining life estimates are
based on the minimum measured thickness (in 1993 or 1998),
the average corrosion rate and the nominal Thickness minus
the Mill Tolerance thickness. When this thickness is
approached, an actual minimum thickness, based on the design
pressure and applicable codes can be determined.

In the event of significant off-normal events, such as
earthquakes or major process upsets, procedures and
mechanisms are in place through the DOE Order system to
ensure orderly shut down and complete review of facility
integrity prior to restart.

2.6.2 Future Integrity Assessment Scope: The scope of

future integrity assessments should include the process
subsystems assessed by this report. In addition to WAC

10
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dangerous waste requirements, future integrity assessments
should include:

Complete visual walkdown of the facility and components
for the types of degradation identified in paragraph 2.4
of this IAR’

Repeat leak tests of evaporator/reboiler loop and
condensate catch tank in accordance with an IQRPE
approved leak test plan.

Repeat ultrascnic testing for wall thickness of
components using the same locations and grids to the
maximum extent possible'. This data should be compared
with the data included in previcus IARs and this IAR for
trends.

Review of significant changes (if any) in national
consensus codes and standards and DOE Orders for design
and construction of this facility.

Review of off-normal operational events.

1

Consideration should be given to the cost/benefit of repeat UT and visual inspections for
locations where accessibility and as low as reasonably achievable dose rates may be prohibitive.

11
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3.0 INTEGRITY ASSESSMENT CERTIFICATION

“T have reviewed this document and believe the inspections,
tests, and analyses described herein are sufficient for
assessment of the tank system integrity in accordance with
Washington Administrative Code Section 173-303-640(2)."

wI 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."

%A:\Q’\m\ 6-22-98

< Sherman R. Tifft \J \ Date
Fluor Daniel Northwest, Inc.
Registered Professional Engineer
Washington State PE Registration #18708
Expiration Date: May 22, 1999

(Original signed and sealed 6-22-98)

12
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'WASTE CHARACTERISTICS

The 242-A Evaporator receives and treats mixed waste, which is
dangerous waste combined with radiocactive components, from the
double-shell tanks. The dangerous waste portion is categorized
as an "Extremely Hazardous Waste" by the Washington State
Resource Conservation and Recovery Act (RCRA). program. The
facility treats the waste by evaporation, separating it into
concentrated slurry and dilute process condensate. Both of these
streams are also Washington State RCRA dangerous wastes. The
gteam Condensate, Raw Water, and Non-Condensable Gases generated
by the evaporatoxr process, through subsystems 3, 5, and 6
(paragraph 1.2 of this report), are not Washington State
dangerous wastes.

Evaporator Feed Composition

The 242-A Evaporator receives a mixed blend of feed from tanks
throughout the double-shell tank system via the Evaporator Feed
Tank, 241-AW-102. The feed contains liquid waste from chemical |
processing operations, facility deactivations, and miscellaneous
facility and laboratory discharges. The largest portion of
wastes are non-radiocactive agueous salts. The feeds are highly
alkaline (pH>12) and the primary chemical compounds are sodium
compounds of hydroxide, nitrite, nitrate, aluminate, carbonate
and sulfate. The feed may also contain minor amounts of organic
material (<7g/L). The approximate maximum concentrations of the
most abundant salts and ammonia are noted in Table B-1, below

The chemical composition of the evaporator feed will vary from
run to run and can range from essentially water to saturated
solution.

The principal radionuclides in evaporator feed are Cs-137, and
Sr-90. Minor and trace quantities of other radionuclides are
also present. Similar to the chemical constituents, the
concentrations or radionuclides in the feed varies as a function
of source and blending.
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rable B-1: Chemical Composition of Evaporator Feed

NaCH 3.9
NaNO, 2.8
NaNO, 1.8
NaAlo, 1.8
NacCoO, 0.7
Na,So, 0.2
Na,.Po, 0.5

NH, 0.11
NaF 0.07

Slurry Compositions

Prior to the previous 242-A Evaporator integrity assessment,
slurry waste was concentrated to three basic forms. These forms
were Dilute Double-Shell Slurry Feed (DDSSF), Double-Shell Slurry
Feed (DSSF), and Double-Shell Slurry (DSS). Concentration is
performed at the 242-A Evaporator in passes, each pass assumes
50% water removal from the feed solution. DSS is slurry that has
been concentrated past the sodium aluminate saturation boundary
where massive crystallization/precipitation occurs. DSSF is
concentrated slurry which is one pass away from becoming DSS.

Due to tank farm requirements imposed prior to the previous
integrity assessment, the sodium aluminate boundary is no longer
the controlling factor for target slurry concentrations, but is
typically driven by specific gravity (Sp¢) limits. Therefore,
the terms DDSSF, DSSF, and DSS will not be used. Instead, the
product will be referred to as concentrated slurry. The maximum

+

concentration of the concentrated slurry is shown in Table B-2.
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Table B-~2: Chemical Composition of Concentrated slurry

NaNO, 5.0
NaNo, 2.5
NaAlo, 2.5
Naco, — 1.2
Na,So, 0.3
Na,PO, 0.1
NH, 0.15
NaF 0.6
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mable C-1: Applicable Drawing List

1 Drawing Index H-2-98970

2. Process Condensate System H-2-98990, Sht. 1 (Rev. B, dated 10/96)

3 " | steam condensate _System §-2-08993, (Rev. 11, dated 9/97)

4 Used Raw Water System H-2-98994, (Rev. 8, dated 10/97)

5 Drain System H-2-98995, Sht. 1, (Rev. 10, dated 10/97)

6 Drain System k-2-98995, Sht. 2, (Rev. 4, dated 3/95)
7 Evaporator Recir. System H-2-98988, Sht. 1, (Rev. &4, dated 11/96)

8 Evaporator Recir. System H-2-08988, Sht. 2, (Rev. 4, dated 10/96)

9 Vacuum Condenser System H-2-98999, Sht. 1, (Rev, 10, dated 8/96)

10 Vessel Vent System H-2-989%8, Sht. 1, (Rev. 10, dated &/95)
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D-1: TEK-C-100 Leak Test Instructions
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PROCESS MEMO

PME LW9B-026 Page 1 of 6
EXPI_RATIDN DATE: N/A

FROM: 200 Area Liquid Waste Processing Facilities Engineering
PHONE: 373-4894 $6-72
DATE: March 27,

1598
SUBJECT: TK-C-100 Leak Test Instructions
To: Shift Operations Managers

R. R. Bloom S6-71
D. L. Flyckt S6-71
J. L. Foster : S6-71
J. E. Gear . S6-71
R. J. Nicklas $6-72
J. M. Petty $6-71
R. M. Gordon S7-55
N. J. Sullivan $6-72
B. H. Von Bargen S6-72
D. J. Williams . §7-41
R. A. Wahlquist S6-72
M. A. Bowman $6-72
D. A. Selle $6-74
C. E. Jensen . R1-56
S. R. Tifft B7-41
Process Hemo File 2025EA/D3
200 Area LWPF RCC™ 2025EA/05

This Process Memo provides Leak Test instructions for the TK-C-100 as part of
the 242-A Integrity Assessment, Tnis test is being conducted under the
overview of an Independent Qualified Registered professional Engineer (IQRPE).
it is not necessary for Stete inspectors to witness the test. nor is it
necessary to notify the State of the date and time of the test. Results of
the leak test will be reported to the Washington State Department of Ecology
with the final submittal of the 242-A Integrity Assessment.

The external portions of the components, piping, flanges snd valves will be
examined for evidence of leaks in accordance with the guidelines of ASME
Section XI, Division 1, class 3 (1989). IYA-5240 "Visual Examination® (VT-2).
and IWD-5000 "System Pressure Jests Visual Examination methods” (VT-2).

If any Jeaks are observed, follow-up engineering analysis shall be conducted
to identify the type and extent of repairs required.
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PM# LW98-026 Page 2 of 6

This test will encompass a i1l to just below the High level atarm of the TK-
C-100 tank as read on instrument wriC-C100. The level will be filled to 65%
as read on WFIC-C100 per TO-600-190 section 5.3, “Overflow TK-C-100 during
shutdown”. The following steps wiil not be performed in T0-600-190. 5.3.1,
§3.2 5.3.6, 5.3.8, 5.3.10-5.3.13. This procédure is designed to overfiow
TX-C-100. however, for this leak test it is only necessary to fill the tank to
the 65% jevel. Perform steps 5.3.3. 5.3.4. 5.3.5, 5.3.7, and 5.3.9 ensuring
that the level is only Tilled to 65% as read on WFIC-C100, NOT QVERFLOW.

‘This level will be maintained for a 24 hour hold period. The tank level at
the start of the 24 hour hold period will be recorded and the tank level will
be monitored every hour on WF1C-C100 and recorded on Data Sheet #1.

System operator shall call Q¢ at the start of the 24 hour hold time. {This
§q11 ;s to provide G with an independent verification of 24 hour hold start
ime. ;

gvery four hours the tank will be walked down to determine if leaks are
visible or whether liquid is accumulating on the fiocor of the condenser room,
on the pipes, or equipment, and the results will be recorded on Data Sheet #2.

small erratic up and down varistions of liquid level_can be due 10 expansion
and contraction due to temperature changes. this would not be a cause_for
concern. However, @ slow steady dowrmard trend in level is more likely to be
indicative of & leak.

1f the water level begcins to drop noticeably meeting the criteria established
below, notify the 24Z-A cognizant engineer so an evaluation of the situation
can be made. The engineer shall decide if continuing with the leak test is
appropriate.

Leak Criteria:

Decreasing trend in TK-C-100 as read on WFIC-C100 level of 1% or more
during the 24 hour hold period

and
Any visual evidence of a leak discovered during an inspection of the
tank and condenser room floor. erations shall inspect the TK-C-100

tank every four hours during the hold period.
If no leak is visually verified and level is decreasing. boundary valve

check shall be made to verify integrity and determine if valves are leaking.
Vessel may be filled to the 65% level as read on WFIC-C100 as long s the
volume added does not exceed 500 gallons (approximately three and one half

inches).
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P LW9B-026 Page 3 of 6

After a minimum of 24 hours, the QC inspector shall insgect the exposed
portions of the TX-C-100 tank and connecting piping. Tne inspector shall
examine external accessible areas of the tank paying particular attention to
the welds. joints, and seams. The visual examination will also-be performed
of the pipe surfaces next to structural supports for evidence of wear caused
b{ vibration. The bottom side of the tank with the associated drain line will
also be visuanﬁ verified to have no leaks, Operations and Q€ inspectors will

£i11 out Data S

After.the completion of the visual examination and condensate drain line
inspection, the 242-4 cognizant engineer éhall review the observations and
accept or reject the results as identified by signature on data sheet #3.

eet £3 with visual inspection resuits.

The acceptance criteria for this test are NO DETECTABLE LEAKS.

Concurrente M . 7 cmplet.ed. oo
RN Teeed 6. AL 5-1159
TognizanyEngineer Operations Kanager. Pate
.u,O.Q—: or Delegate
. poi 3 Witkhs
Tegnizint Engineering Nenpger of Delegate
Diwoil Ao Db

Operations Mansger or Delegate
Date - 51— 65 S-/2-9%
Cognizant Enginesr Tate
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PHY LMOB-026 PAGE 6 OF 6

DATA SHEET #3
TK-C-100 TANK LEAX TEST VT
Time and Date when vessel vas Filled: f2s5/ #-a7-9%8 _ i
Time and Date when it}spection began: o&E - 1/—1"5-—? 3 WA=

(1) Shell of tank:
N LEAKS

(2) Connections. to tank:
(2.1) To P-C-100 isolation valve:
Mo L EAKS

(2.2) To Tank Drain Valve:
A lEpes

oevs”

operations:. AL £ &22/;2 ) 4-29-98 /j,&.{/ - 2G-9¢
Qc Inspectors: W {42 1FE

Coments H

\4‘cem and components are acceptable based on the inspection results.
- No further evaiustion is required.

System and components requ'n re further evaluation.
Reference:

. ‘242—A Cognizant Engineer: Q/} Wm . bate: 4 ; 5
Quality Assurance: /M L [JA)M . Date: 3.
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D-2: Inspection and Test personnel cCertification



1998 Interim 242-A Tank Slirste'm
Integrity Assessment Report
ENF-2905, Rev. O

To: Certd Hcat:i on File

[+]-H

“This letter certifies that ) DAVID H. POYNTER , payroll
number 88783 , has successfully met the qualification requirements as

PR, -5...L

specified in WHOC-CM-4-5, Quality Assurance Qualitications and Instryctions manual.
Rafar to attached QA Inspection Personnel Qualification Checklist for basis of
certification.

M r. Povnter is hereby certified to perform Mechanical

inspections as 2 tevel 11 inspector for Bzbcock & Wilcox Hanford Company.
(Company Name)

THIS CERTIFICATION IS VALIDFOR 3 YEARS THRU 10/99

s e

. {No.) (Mo./Yr.}
W / solz /o
< {Sighatura of Cestilier) 7 Date}

BaW QA Manager
(Title of Certifier)

A-GOOC-706 (09105}

D-10
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S

INSPECTION PERSONNEL QUALIFICATION CHECKLIST

Company Name Ditke Engingering & Services Northwest' :

Name _ DAVID H. POYNTER . Payroll No, 88783
QA Inspection Discipling MECHANICAL Levet 11
EOUCATION, TRAINING, AND EXPERIENCE BACKGROUND
Education Level Training Experience
. Documented Total Number of Hours/Years
[} High Schoot {GED} *5 24 hrs k% 3 YPS in Applicable CA laspection Discipline
3 Two Year Coliege  * * Includes 2 hours of yefresher training.
[ Four vear.College wx praviously certified.
veritied By: ___ 0. . 4: /4 : Date 10/08/96
QUALIFICATION EXAMINATION RESULTS
Test Section | No- Questions Administered By Date
. L "
Dan R. Greqory
General 75 - Print - _.cﬂ.@—%#'—ig 10/08/96
. N/A —
Practical it - Sigh
Specific NJA [ Bt Son
Minimum Points Passing: 80%
OTHER ~

Visual Acuity Examination

veritied By: __. L2 {/ ___ Date 10/08/96
=7 -

Annuat Reevaluations

verified By: 0.2 'q__;? ‘ Date: 10/08/96

| have reviewed the above qualifications and determined the candidate meets the.

Guaiification requirements of 3 Level 11  in accordance with WHC-CM-4-5.

2.2 (74/ 10/081'95 L

7 Level 1) Signature Date
This Qualification is valid for 3 - years through 16/99 .
No. Month/Year

it et

A-£000-800 {0918}

D~11
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p-3: Evaporator Vessel Integrity Test/Boiler Test
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PROCESS MEMO

Pif LWOB-44 Page 1 of 10
EXPIRATION DATE: 10/1/98

From: 200 Area Liquid Waste Processing Facilities Process Engineering
Phone:  373-4894/373-1151

Date: May 12. 1998

Subject: 242A Evaporator Vessel Integrity Test/Boiler Test

To: Shift Qperations Hanagers

8. D. Biddle $6-74
R. R. Bloom S6-71
D. L. Flyckt . : $6-71
J. L. Foster $6-74
T. M. Galjoto $6-72
J. E. Geary $6-71
R. M. Gordon S7-55
M. D. Guthrie $6-72
C. E. Jensen R1-56
E. 0. Le S6-72
R. Mabry $6-71
R. S. Nicholson $5-05
R. J. Nicklas S6-72
J. M. Petty S6 74
N. J. Su1livan $6-72
$. R. Tifft B7-41
B. H. Von Bargen $6-72
0. J. Williams $7-41
Process Memo File 2025EA/D3
200 Area LWPF RCC 2025EA/DS
East Tank Farms Shift Office 55-04

BA ND

This Process Memo provides Leak Test instructions for the Evaporator
Recirculation Loop as_part of the 242-A Integrity Assessment and Boiler test.
The Vessel Integrity Test is being conducted under the overview of an
Independent Qualified Registered Professional Engineer (1QRPE). It is not
necessary for state inspectors to witness the Integrity Test nor is it
necessary to notify the state of the date and time of the test. Results of
the Integrity Test will be documented in the final 242-A Integrity Assessment
- Report (IAR). which will be retained in the 242A Evaporator Regulatory File.

The external portions of the components, pipir
wiil be examinedfor evidence f Jeaks. FEhesy

i

1t any leaks are observed. follow-up engineering analysis shall be conducted
to identify the type and extent of repairs required. :

D-13
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PM# LWOB-044
Page 2 of 10

Water will be the process solution used in the Evaporator Vessel CAl for =
testing. Inte?rity testing will be performed after the CAl Vessel is filled.
At the completion of the integrity test, the JCI Package Boilers will be
tested to verify adeguate boiler capacity. After both tests are com?jete. the
Evaporator_vessel will be dumped to 102-AW. The o resporxling East Tank Farms
- pperational support has been specified {n PHM# FESHHD34.

Total waste generation to tank farms 1s anticipated as follows (1 week
estimated testing period): .

CA1 vessel fill (27500 27500 gal
/ 9600 gal
5 2 G ORES

Total waste generation to tank farms To. %{ﬂ ggi)
g& 3 in

NOTE - TK-102-2d is limited to receive not more than 150-.000 alions from
(F:Y?g Evagorator Activities (Integrity Assessment + Boiler Test +
0 uny.

INSTRUCTIONS

1.0 Perform initial valve/electrical Tineups/verification per T0-600-010
« Perform Initial Valving Verification for 242-A Evaporator and T0O-600-015
perform Initial Electrical Verification for 242-A Evaporator.

Completed: 9\%%&9& / 5[,)3""3

S0M Signature ate

2.0 Install CAl vessel dump valve Jocking screws to prevent inadvertent loss
of vessel contents during integrity assessment. : .

Comp'le‘ted:m JBMBAL

SOM Signatesg, Date.

D~14
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3.0

4.0

5.0

6.0

PH # LWSB-44
Page 3 of 10 -

Perform prestart operations per T0-600-025 Perform 242-A Evaporator
System Status Check and Prestart Operation for Training.

s

caf‘fw_ :
1Y Notify Tank Farm SOM of upcoming PB-1 Seal Water flow to 102-AW.

3.2 Composite samplers do not requ'i re startup.

Completed: .. C ﬁzc-_e&_____, - 53_\.“.3.
Dete

SOH Stgnature

Switch Egg1aii'ater System from filtered raw water Lo process condensate

Operate PB-1 and PB-2 Seal Water Filter SystemiZgs ;
ot L g e L

Completed: I@ml&g J ;_olilas

50M Signaturgds Date

Fili Vessel with raw water from slurry flush line v.ing HY-CAl-2 per TO-
650-140 Fiush 242-A [vaporator Vessel and Bevircula. ion Loop, TASK 5.1
to a level of 27,400 - 27,500 galluns as resd on eitter LIC-CA1-1 or
LIC-CAl-2. Whichever indicator is used to determire the initial level
must be used throughout the Integrity Test and circled on Data Sheet #1.

5.1

Do Not Start PR-1 during the Integrity Assessment.

Completed: M\L / E'I’ﬂ

SON°S3 gnature Date

INTEGRITY ASSESSMENT

6.1

HOLD PERIOD

This leve] will be maintained for a minimum 24 hour hold period.
The vessel level at the start of the 24 hour hold pericd will be
recorded and the vessel level will be monitored every hour on
either LIC-CAL-1 or LIC-CAl-2, whichever was circled on Data Sheet
#1 from step 5.0 above. and then recorded on data sheet #1.

The 1iquid level should remain constant throughout the 24 hour

- hold period. and no additiona) Yiquid should be required to

mafntain the level. Small. erratic, up and down variations in
Tiquid level indication may be due to expansion and contraction
due to temperature changes- this would not be cause for concern.
However. a s10w steady downward trend in level is more likely to
be indicative of a leak. .

D=15
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7.0

PM # LW9B-44
Page 4 of 10

If the 1iquid level begins to drop noticeably, notify the 242-A
cognizant engineer so an evaluation of the situation may be
performed. e co?nizant engineer shall decide whether fo
continue with the leak test. If either criteria listed in section

. 6.2 ts met. the 24 hour hold period shall be terminated and the

6.2

6.3

6.4

6.5

After
Tevel

s7.1

7.2

cognizant engineer notified.
ABORT CRITERIA

6.2.1 Three successive hourly increases in the éump Tevel
totaliling 1 inch or more, or, @ cumulative level rise in the
sump gf 3 inches or more over the entire 24 hour hold
period.

6.2.2 Any visual evidence of a lesk as viewed. thréugh the lead
glass windows of the pump room. Visual observations will be
conducted every four hours during the hold period.  Results
will be recorded on the C-A-1 four hour visual inspection
data sheet #2.

CONDUCT VISUAL EXAMINATION FOR LEAKS
After a minimum of 24 hour hold time, a PENCEE

O B a5 (e PR AR
8 shall inspect the exposed sections ofxg

0T e
vaporator Vessel and Reboiler and all connecting piping, flanges,
welds, Tittings and valves for signs of leakage. Also, inspect
the SPC floor coating for signs of deterioration or wear, is
{nformation is recorded on Data sheet #3.

ACCEPTANCE CRITERIA .
The acceptance criteria for this test is NO Detecteble Leaks.

-

After completion of the visual examination the cognizant enginzer
shall review the observations and accept or reject the results
(check appropriate blank an design attached data sheet).

Subsequently, the OC Inspector shall present the inspection
results to QA. If QA, QU. and 242A Operations agree that no Teaks
have been detected. proceed with this Process Memo.

Integ “ity Assessment field activities are completed. reduce the
in the vessel. :

Notify Tank Farms SO of intentions to 0 L A R e e

e

Completed: RQ/pr(A_ , 6-3-9F

SoM Signature Date

D-16
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8.0

PM # LW9B-44
page 5 of 10

perfom 0-600-035 Start Up 242-A Evaporator for Training for Boiler
est.

'38.1 Estabiish vessel:vacuum at 60 TORR.

9.0

8.2 Deentrainer spray startup is optional.

8.3 NO slurrying out to 106-A4.
t during

8.4 Record values on the Boiler Test Data Shee rebojler steam
flow startup and SHEGESIEFERALS = R IS T
SR e R UL E '
8.5 Continue Boiler Test by attempting to maximize steam flow through
the reboiler. as condensate pressure allows. -

Dale

Completed: f\-aﬂ--"/':bg ﬁ-' /W / £’/‘// 46

S0M Signature

-~

Shutdown Evaporator per 10-600-065 Shutdowm 242-A Eveporator for
Training and perform 3 controlled dump to 102-

9&%@%@@&%&@%@
9.2 Motify. Tank Farm SOM prior to beginning the controlled dump,
9.3 Do not transfer any‘ liquid through the slurry tine.

/ d;‘ ¢CJ?€?

Completed: f
SO Signature Date

D~-17
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MISCELLANEQUS

Filter changes/cleaning -

OSR Rounds -

o] -&_x";:s-a.w

S

o2 BAE TR
[EConelTne
5-17-93

Cognlzant Enginser Date

noe S T B e

¥

Stop/o8

Bute

E cog?;z‘zgﬂmchm\o

it e

PM # LW9B-44
Page & bf:lO

FH-f11ters and sockfilter changeout/cleaning
should be conducted prior to swing shift.

FC-4 and FC-5 filters shall be changsad per
10-600-180. Cieaning and switching the seal
water sock filters is to be performed per
T0-600-210. .

0SR rourkis shall be performed during the Boiler
Test/Integrity Assessment.

SO Managss & Ibglch(‘
Sk LT

D-18
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annr, t

'.‘:-'1.' et

Pm Lusg-048 TRGE Toe 10

DATA SHEET #1

EVAPOBATOR VESSEL!RECIRC-SULATION LOOP LEVEL INSPECTION
DAYE TME LC-CAL-SRIC-CAL.2 RECORDED BY
— 6/1!‘“:‘. edlo 7,509 ALZ,A :
ol fav | os3c 7, 50% '\)‘2{4 e
98| ob50 |27 51) B ]
| 4-(-78 0730 m’ﬂo LR ' o
4198 a%3e 1225 /3 LB -
(.95l 0730 (37 5(0 RCR
L-f 18l f 230 a7 512 RCAA:
c1a$| 1030 122510 KOs S
c¢iagl 12 30182507 LE5
ciag| 13 30| 7305 LR A
&A% 7 o | 27503 /SZ&
c193l 530l 7098 LB
cagl se30 ) 27T ¥ LL5
93| 1730 | R7499 ReH
L1198 1g3e | 2743% Y77 s
61a8 | 1930 | 27498 Atk ,
clazl 2030121493 Ul
98] 2030 ) 27492 /s
| 4198|2930 | 27996 Al
| 1981 2336 22498 __M_____ﬁ
6493] sude t 27992 é&ﬂ
A3 036 | 27998 7Y/
G192 ¢rie | 2 sen N Ak
L3¢ pnze ) 27500
Ed}_b%._gﬂg__ e T ]
Chamc] Ss3v 2l T

C- %5 oL3 _.Zzgo '
[P R\ < o7t 30 19509
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. reey sbm ——

ERTRS BT

. Pro# 193 044 € Bos o)
DATA SHEET #2 .

EVAP VESSEURECIRCULAT]ON LOOP 4 HOUR VISUAL INSPECTION
DATE TME OBSERVATION AECORDED BY
¢ - ’ o
7| evse | woabs LB
e so | LLf
A 1230 O Ceadin : 5
b ) b’ | L L
T | 1ese vy L LELH .
5 ?st ’ “nLJ ’ ) )
/‘4\' ’ ‘9.03,9 @p—A———' — 1.
A po fxals
I'4
“he |omse | Potet (A B—
Walay 03 e foo ok \yz;"’\ .

D=20



1998 Interim 242-A Tank System
Integrity Assessment Report
HNF-2905, Rev.

PHE LW98-044 PAGE 9 OF 10

. DATA SHEET #3
-"EVAPORATOR VESSEL/RECYIRCULATION LOOP LEAK TEST VT
_ ‘Time and Date when Vessel was Fivied: &l/s%  0%4:3
Time and Date when inspection began: (,Z,/Ea/é g /0 &5

(1) Connections:
(1.1} From C-A-l; __SEF Ooni?EniS  BEDES (DR (o2 BR2E
. (1.2) To P-8-1: ' ) .
{1.3) From P-B-1:
(1.4) To E-A-1: : . e
* (1.8) From E-A-1: _
{1.6) To C-A-1:

Dperations:

-QC Inspectors: —=32<
BGed HAFOND KTV, pra

Comments:  /VSIOKCIion ALK Powna} e ot DA PIALLT/ _OF LnncisS

nemo T L) QR4S _SELTI0NS C.3 4 6.¥ wns RCRPIABE

No BB youS LEFAS oerk DRTACTED. &
1~ System and com;‘)onents are acceptable pased on the inspection results.
No further evaluation 18 required. .

System and components req{.ﬁre further, evaluatjon.

———

Reference: _ XY ’
242-A Cognizant Engineer: \/\hﬁﬁ\(lﬂ d‘} () l - Date: b/
§ : £f5 {3y

) Date

Quality Assurance: 4

F5PC. Froom R o SHowks A0 S(GVS GF D ETERIONFIRN O “-’;3;“
: Gl ,ﬁg—'——& 3
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Pt L38-08- PAGE 1tnor (O

‘ 1&4" tect 'O’tf,#-a (B,SL?ER TEST DATA SHEET #4

Fic-EAled | Fre-satst | presmen | oeic-eaty | PICCALT PL-EAI-§3 | PI-EC2/ECT L :
UTRUT X FioW BATE | smesswe  } ouimT X PRESSURE PRESSURE FLOVIATE wt | og
3 % €613y t613) {510} €10 (c133 (636 e
5%, /5.9 I de D, 5 [l
[5 7 b & % ,D { q 5';‘F

107 | © lo.a | 47 ol | #4g |ugs! s
6% | Boop | 1oz | S | co vA2 11167 4‘6?""‘3
20t | a<eyi 16X 46 .41 f4.4 \ 7o |
252 | g0l is. el 46 sn gt 49t LT
207 | 7olst 154 46+ 5924 h g1 70
357 | gagcl 1520 4 f | SAK ea. 71 117

ACL | @ 6bs) Il 4% col | _gaal U7A4
457 |josw | s st 4S5 | s#. 6| -E4.8 117

SO 1 v 74 g.g":g” Al | G0 XL S’—é.j{ 1t 72
ss7 l1zgas | €U 4o | dos 1949 IF

éo‘f’/ a7 (SO0 47 2| gqaql U &g
o<1 aaql i5i02 4o | o | 94T UT0
0%l L4102] 14490 4l lo, Al S0l W12
76 A hal a0l AT sos Vgl Lygo

Ales 2 . v fencead
Mooy o 7 22 AN e a7z | coog 948 HIEE > d
ke 4T | (Garo | (507 4o | GO0 LG4 g 1170 | pre-cou-z
ko ¥ oy | teqic) Gozl 47 L S7& Co | | uzc | busdei to
et 4("/ A50un | 14050 4 2 P LAY
re-»“’/a 2607l L 4sBl 100 | G4 wq.d V&L
2 3926,1761

o+ oww«;: feon (6,706 oefy, > 27,,2:5 o /1
e,
A-,fw‘w 5 Pit=Chl=T gk vp pran 477’-3 76’7
A ine S, ehitrart Fic— e~ Plowvote

Avwin Fn 2
7 &3 — S"-J(»Ua-—u‘f &e- (
107, - 1007, A oty

«
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. ,‘ .-. 1 ae 1 E v L ﬂ_fnw PURAN el ST Oyt LA T Cr
o Y o / BOILER TEST DATA SHEET #4
ol =2 Do
H FIC-EAY-1 F1C-EAS-1 PI-STH-1 PIC-CAY-T PIC-CAL-T PI-EAY-13 F1-EC2/3C3
! CUTPUT % FLOM RATE PRESSURE ourPul X PRESSURE PRESSURE FLOVRATE
H Jesi3y ° €G13) (Gll_) (G103 {610} £613) (G616}

1o, | A3 | 14, iy Grse 1¥4.TR LT, ¢ Afis g
a5’ | 2Rces 4.y 105%e] G301 C4-LE uzf:
a0°f | gl 14644 AgY | & 1A% ¢ 40 4725000,
g7/ | 21478 | ladd anof | cr.e2 | gporg YTl sl
g0 12 241 4. 7% e, &G 76} 4o L7242 Yotz fo
I,V 20e3, | L4 !WG(J bt gy Lo 7S/ ?"*"”"“6

' N 4 : :
707, LTIV W VN a2 Gty GAbS T s o
éS’oZ ’9_‘_::\4,} Lk s ."“-"w./u &8 /z"f.‘) s EAT B2 f— Al O,Lu:
eofi\ \4asy | Lidis loat], (€S 15 | CCi07 Y L2l Cor opo

< N .
“Z“ v [ LGAAL UL sz 2| T nfuky
oY 1 M144% LIS, ol —eef1-64 4p 1 844 e T :
4.__(‘1/ 1 Ltfool b 1606 4??{9 Crcty L ef 46 72!

< . T

woof Mg dael dga | el & zat | B4 L% =5

i L. il ] ] T ¥ T ’O . T 143 N |'-r

s/l laige | (deo E2 L Lle74 | Cg gt Y70

307l L 25Bs LUCseo | 4/ of .7z V4 72 LU TL
a7 tsen | g e Wito

asY : _ L2 .

20%| 10613 L ICTppe 117 ‘;{? cryz | 4.3 H70-D

2c/ a7 s v | Grd 15140 g a2

109, g4zt isay 4% $Lkl gq.62 70,2
S/Z Cry LIsGE £ v_.é C s | e pe VT
7 Lgon Lignol 4eq |ty | Ssun uzzt

/‘w’/" . M '

e
bt

Ceasuws,

Tf we A5 ot bt o ek dter |
: : - /
Conn 7"{‘ tovnn fron Mae Tt Heo

lifer.

+
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D-4: NDE UT Thickness Measurement Procedure and Test Repoert
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Faps 1 of

PROCEDURE AND TEST REPORT

NONDESTRUCTIVE EXAMIMNATION
I06E BLDG., 300 AREA « TEL. 378-5402

NDE ULTRASONIC THICKNESS MEASUREMENT

Job No.,

98-7

Requester (ehent) Company MSIN BKg. Area

T, GALIOTOQ/ 8. TIFFT RFSH S6=72 202S5EA 200E

FrojecUSyatem/Work Packege/Travakesr No.
1998 242-A INTERIM EVAPORATOR TANK SYSTEHM INTEGRITY

mMstedd  SS/CS

PART INFORMATION

Wall Tnickns s
Diarter
Schaduie

[ va
Gl wa
[x] wa

ASSESSMENT PLAN
E~61749 REF. DOC. HNF-2331 REV O

Skre

: [P

Acceptancs Std. . Secuon Pars. Dats

Glwa

Dwg. No.

|SEE SKETCH

COwea [¥R X na

— S
PROCEDURE NO. RESULTS

NOT-AIT-9000, ision Na. 4

Revition No. A

I na

App|n&ir A

Specisl Technigue No.

SEE ATTACHED SHEETS

e
COVERAGE
[X] 100% of Ares Requasted

[3 orher

WS TRUMENTATION
Mig. NORTEC

Sards Lab Mo, 584-31-50=-022
pae  10/22/98
T ——————————
CAUBRATION STANDARDIS)

ds Lob Ne.§B4=99-30-09) CfS

Expration Oste _3/27/00
Standards Lab Mo .5E4-99=-30~-13%

uotion Date __B/6/98

sode! 124D

o ath

P

I
TRANSDUCER
Dismeter _2/2"

i 5 HMHZ

Mg, NORTEC
SedsiNo, 931422
Stand O1f NOKE

932324

Couptent ULTRAGELL 1Y
Barch No. 8443

UT Level

W.D.PURDY W D

BLANE HOPKINS

Paviowsd by

Date of sxaminstion a1e of axamination

14 THRU 23 4/98 14 THRY 23 4/98

/f/ el ‘7/),04,».4—

Dule

#-30- 43

D-25
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2!

ACCESSIBLE
AREA

_.GRID

\__/’_\

LOCATION 8 14 APRIL 1998
C-A-1 EVAPORATOR

2

3

4

S

]

385"

Rrid

885"

386"

387

386"

.384°

387

385"

385"

.386*

.386"

384"

386"

386"

385"

388"

86"

382"

385"

383"

384"

as4'

385"

383"

282"

sa2

381"

281"

.381"

383

381"

381"

382

382"

.383"

383"

3T

LN

382"

381"

iy

x| O MmO Gw

384"

it

38

3837

381"

ReL LY

388"

880"

Rt

S8

3847

364

.385"

.385*

354

.a85°

383"

383"

384"

383

.383"

381"

Lo

381"

J381°

381"

387"

382

381"

AvERec = st (0.418)

NOTE: AREA WAS VERY INACCESSIBLE, NO SCAFFOLD WAS

PROVIDED
READINGS WERE TAKEN BELOW FLOOR GRATING

SCAN AREA STARTED AT UPPER LEFT CORNER OF GRID, 24"
DOWN AND 12*

RIGHT
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LOCATION 5 14 APRIL 1998
LINE 1-1.2

—

E-A-1

L (:) — FROM P-B-1

DATA:(S)

A B C D

1 271~ t.252" 1.253" | .264"

2 |.269" | .264" | .257%] .269" .

5 268" | 267" | 262" .269" Aveaﬂ&%f Q_zé,lfl
L1l c

DATA (T) C
A

e

B (& b

270" |.264" | .257"| 284"
271" | 257" |.262" | 265"
269" | .258" |.260" | .269"
269" | 263 [.259° | .264"
270 | .265" | 282" | 264"
270° | 261" | .264" | .261"
063 |.265 |.260%| .264"
065" |.264" |.263" | .269"
TTO 54T | .26b" | b6

266" | 263 | 264|263 | Avcandqy® MS
(o673 e

(O (00 I~ [ [0 | |60 [P =

ity
= 1O

D=-27
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LOCATION 7 14 APRIL 1998

LINE 1-1

ToMPORENT T LNEID 1=t L (fa s Ry
’ DESCRIPTIO‘J & WIDE ALOMG Lﬂﬁm o MTEZED \:LE-C.‘\U TD?.".TELJD a OL!

EALH ":,lhE
sst , LT eUD

! ERETCH .

4

e ]
FReap.

* *
|._- )

i s

DATA:(V)- DATA (U)
Al BlCI D AlB lC!ID
T Tos0* 243 | 248" | 250" 1_l.256" [ .248" | 246%} 246"
2 |246" }.248" |.248 | 250" o |.253" | 251" | .250%] .248"
o |254* |.241" | =239 |.245" g |.259" | 257" | .256"} .252]
AveRmat nz 0.2977 4 |47} 255" | 254"] 252"
DATA (T) ) fo.(,q,—;' Y 5 |.248" | .256* | .253"] 2521
A B 1C 1D & |.25a" | 2500 251" 252
1N 7 7 1257|257 ] .251"] 2491
2N 7 g8 |[.251*|.251" | .252¢| .250"
AN 9 |.251"| .252" | .253"| .2501
Y 10
4 \ / i
5 N
6 N/
7 /N
8 S IN
9 / AN DATA (S)
ol / N A TEIC
1/ AN S
4 AN =2 // i

D-28
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o n s e aiet s e = o g e sr———

SKETCH

GRID GRID GRID
S-A g o-B
| Ve s

i Ity U &=k

E-C-1 23 APRIL 1998

DATA LOCATION 9A
A B C D E F G H I J K L M
1 511" {.511° |.s10* {513 | .512" | 5i3* | 512*} 513" | 515" 5111 518} 514%) .518°
2 530" | 509" |.511" |.8513" ¢ .B13" | 5137 ) .81 B*] 517" £14° 511" 514° 515 516°
3 514" |.512" |.511" |.514* | 818" | .515"| .520"} .523" | .518 | 5147 518" | 516"} .518"
4 510" l.s13" |l s12° |.513* |.524" { .8513"| 5177] .51 g*|.s17" | 515" | 518* 1 .B17*] .51i7"
5 512" (.514" 516" | .5168" | .B1¥* | 517" 518" ] 522" 519" s16" { 520~ 1 519"1 .521°
6 511 |.s10" }.513° |.515* | .514" | .514°}) 514" 517 | 515" | .514* | .515° ] 516"} 519"
7 511" [.518* |.516" j.515* | .518" | .515"} 516" 516°| .513* | 514" | .515* ] .515"] .618"
8 513" s514° |.5i8" | 516" | 518" | 516" 1 .6515°] .615° 515" | .518"| .516" S514* 1 .518"
9 ls13~ |.598* [ .514 | .514" | .517" | .516"] .B15" 514"} 513" 516*| B513°| .514'] .5187%
10l 513* |.s12* {.512' 1.815" | 817" | 517°| 5157 521" JB15*] .515%] .515' .813"] .518
11].511* |.512* | .613" | .514" | 517" | .518") .521" 521" .s21*| .518“} .516"} ,520"| .522°

L

Rueane Gy = _0.215.

(ISOgc%g

D=-29
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E-C-1 14 APR 1298
DATA LOCATION 9
N o P Q R s T U \") w X Y Z
1 s12¢| 120 5120 |81t 5117 | 512" | 518" | 512
2 500 | 513 jsi2 ls1st | s147 ]513° }.518° | 518
3 5120 | 5100 | si20 | 512 | 513t | 5120 | 5127 | 513"
4 | 5100 | 00 | s1ar | .513v | B39t} 513 | 5147} 616"
5 s12r |.511" | 511 |59 | 5140 | 514t | S13t) sai”
6 star | 5100 | 51z |12t | 516 [ 5120 | 5157 ] S16
7 512 | 5080 | 5120 | 513" [ 511 | 511 | 618° ) 517
8 s10- |.510° | 511 |.stor |.510° | 5120 | s12' | S147
9 513 | 5920 | .s11° .11 | 5100 | 5107 | 612 516"
10 17 ] s13°] .s110 511w ) 510t} s1st| Siitl SIS
11 cos¢ | sose | 509 [s10n |09 |.sv2 | .514° | 5148
Avernce = %éj;ﬂ
paTA  LOCATION 9 LOGATION 9 (58
Al B1 C1 D1 E1 F1 | G1 ] H1 l i1 Ji K1 L1 M1
1 {g14* ls15° | 516 1.517" | 519" 523 | 520" { 519" { 519"
2 | 513 | 817 | s16* | 520" | 522 s22v | 5217 | .se2r | 28
3 1513 {515 |17 |.517° | 5207 523° |.524" | .s19° | 518
4 |gar lster |szor |s2or |stae AREA s23° | 5210 | .519° | 517
5 |ge® | 517|519 | 520° | 625 OF 520° | 519" }.528" § 517"
B |g1a* |s19* |519* | 520" | 518 FLANGE 522~ | 520" | S17 | 518
7 {550 lsier |19 | 5210 | 522" 521* 519 |.517° | 518"
8 |15+ 1518 {819 | 520 |.521° 512~ | 518|516 | 5185
9 {g21* ls1e |.518° } 517" | 516 517* |.s10" | 5150 | 515
10|s14~ |.513" |.515° |.515" | 515" sis | 514 | 516 | 514
11}512" |51 |.516° }.516" | 516 515 | 515" | 515 | 513
Avernoe = P.517"
Cl-‘SB em

D-30
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[P,

E-C-1 14 APRIL 1998

DATA L OCATION 9
N1 o1 P1 e} | R 81 T Ut vt W1 Xt Y1 Z1
1 |.s20" {.520* {.616" 5i6* |.516" §.517" 518} .5158* | .517* 1
2 Iy | 517 |.518" 1.615° B15* | 517* | 5148 517 516" \ /
3 s16* lsis* |17 _|.818° 513 |.514" | 507" 515 | 516" \
4 517~ |.517- [.516" |.51 7 | 517" 1.518" 1 518" 518 | 517 \
5 518 |.525° 1.5267 519 |.518" |.515" | 514" 516" 5137 \ /
€ is519* (517 J.516" §.512° 516* | .518* | 5157 ] .51 3t | b1E” \‘(
7 i515* (515" |.518° 513" |.513" ].514" | .514° 514* | 514" / \
8 |s15~ |514* 515" |.511° 511" }.513" | 513" 514" 518" / \
9 |s1z= {514 |B11° | 5177 | 514t | 518°| 5137 S15°} S8 / ‘\
10|s15 15127 |5150 |s13r |s18t | 12| 6187) 518° ) SI7 / N\
11513 [s512" |.514" 514" |.513" | .614" 1 .51 a*{ 519" | 517" /
NOTE: A LOW READING OF .141° WAS FOUND JUST LEFT OF Qf-1 Avserze = O. {15'
DATA LOGATION 9-B APRIL 23 98 03 iTeny
A B C D E F G H ! J K L M
1 518" 518" 18" 1 .515" | .513" 5117 .509"{ .510° 510" 808"} .506" S12'| 506"

1z laiz |s1ar | s1e0 | s1an | srae S0 511+ | .s10° | 5107 | s10v | 508" | 509

s20° |.519" |.517" |.515° 514" | 513} 5127 | 510" }.511° 512° |.513" 1.508" |.508°

5o | 8200 |.B17° | .17 | 514 sig7| s14°] .511* 511 | 510° | 5197 | .B1S Si1t

522 |.518" |.514* |.514' 1514 St00 | 5117 | 510" 510" {.511" | 509" { .509" 508"

s518° l.515* |.513" | .515° 51z | sizt] 5107 B17°| 5097 S11") .508Y .504°

524 |.518 [.516" }.516" 51z | 515°| 512+ 509" | .511° 511* | 510" | .507"| .509°

522 |.519° |.515* {.514" 514" | 512" | 511" | 811" 1 508" | 508" 509%| 507"l 507"

522 |.5i8" ;.5158° |.518 512 | 514+ | s10* 5117 | 513 |.511° 5p9* | 518" | 509"

a| s |@ |[o|~N{o o] @I
Ui
N
[
E

0ls18 [.518" }].515" 513 | .512* | s120| 512 513 | .5i7* | .515°] 513" .509° .509°
1

517' |.B518° 515" §.515" 514 § 5147 512"1 518" | .521" 519 | 515" 511 | 512°
fverpacs B.5137
(1303 em

NOTE: A READING OF .133" WAS FOUND JUST LEFT OF J-6

D-31
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TK-G-100 14 APRIL 1988
LOCATION 11

6].
o
Y THAU 18
Avearac. = 0.326' (06’5t®

1 2 3 4 5 6 i 8 9 101 11 12§ 13 14j 15| 161 17 | 18
A lses lapse la24r |aear jseer |24 9257 324 226" | .sa00 | .3z |.326% | 326 j.328" | 324" | 8247 | 2% 327
B lasp laza lazpr faza¢ |apar jeerr pS22 |22 apst |azyr |395t |aes | ar| 34" Az 22| (s22'p 3%
G |gogr lager lazer |azor [s2rr |ser |3ear |e23r | 324" | 9247 anar | soer| 3240| 2| .o2e| sar7p 3est) 324
0 lazze laoor lzer Jate |19 faree f322t | 520" 323" apar |aze | 8o} a20t| 3eery a0t| s217 L2207 322"
E |a2gr lazr [s2z [31ee |22 [o2o |320t |ge2" |a22° 922 aze* |23 | a2ty aze) s2rv] 21 smer| 322
F laop |sorr latsr |a1ee {3180 jseor |azot |eeor |32 (oot az1e | ase a2er| .sev] 318t] 3201 g2t S2t’
G lg1ge lazes lats {s17e |mier |aser fa1r (o1g° | 3217 (3207 goe |azer | aare| ger| | Bien) B1et] 82073
H [ga10 la2er |32z jater (a1r [s19 (8 {319 La¢ a0 Lase |arer | .se0r| aeor] mie] a1y 3194 S20
1 la1er |azer fsezr (a5t 3170 916" j316° |ai7 a6 |31 {a1er |ae | 6| 31et] 815 317 a7y e
J [apr later lazer P31 latse |arer Laiet |aie’ 13167 a1g |.age |a1er | .ate| 8157 3157 3187 3200 319
K lates 3140 laser |ara [atar [314° 1318 (314 ai6t laie |3 |ate | o) | 812t 31 a1 316
L lagar |ater Jarg jarae |ater |eie [a13r j314 | 9157 atet |35 Lare | ais| mwe| s1er] 318 S14 318

D-32
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TH-C-100 14 APRIL 1958
LOCATION 1%

19 THRU 36

U

i9

20

21

22| 23

24

25

26

Aveance= @3zl @.gl‘a'c%
27 | 28 |20 |30 {31 |32 |33 [34 |35 136

Aazr

a2

326°

326t | A9

28

326"

327

827" | aser {3277 | .30 | .29 |.020° | .026° .ags* | .325% | 324"

.324°

33

23

823 (.24

24

.328"

325

a6 | .a25 | 3250 | s2e7y 820 20| .3250] 22| .aest| 327

[«

aze

Ja2¢

ao4

323 822

J24t

326"

a5

a24'] .a24] s24v} 3220| 24 Jazerl .aear| .32zt .aeat 828

a2

Az

Jgez

3210 .33

322

R

o4

3260 | 323 j .a2at | 823 323 az| et s220] .saiv| %22

321"

a0

320"

S190) 324

s

Az

a2

ap2tl a%gr 823t 324 .323) Jazet] .azeey .aegr] .322'| B2

a2t

819"

Siet

3190 318

219

320

322"

azoe lLagor | 324 | aper| 3210 321" 18 |.318" §.820° |.219°

321"

217

a5

il At

318"

320

319t

8200|3220 820"} 320° Evd A o I I 3200

T{o|mim|O

32

318t

318

318 | 318

I ¥

318

Eat

a19° | 2] .21t 3247 328 o197 .3te0] 18| Le17y .ze2!

a0t

318

318

316" |.318°

S

a9t

318

3207 | .32de ) a21t 3240 529" aier| g stey aT| IE

B

317

a8

816 | 318

317"

320"

317

a6 | 3200| a19%) 2197 i 319 .3is*] .a18'| 317" a7

160

315

815

313 | 318

S14°

Raly

a7

a15t] 31| A19] 317 167 aist] a6t a5 B4 318

[l e

315°

314"

4318

3150 34

13

A

318

a140| 3144 2157 B a19'| 3174 (3157} 3147 319 314"

D-33
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E-C-2 14 APRIL 1998
LOCATION 12

ﬁ c 360 deg.

£-C-2 COND, 4* BAND 380 DEG.

NOTE:
A B C E-C-2 COVERED W/
1 |sss | .aze- | .33t THICK PAINT
o |3z | 840t | .333
a  |a33e" |.336" | 338
A lg40" |.341* | 340
5 |37 | 847" | 336
6 |.344" | 852" | 3407
7 lassr | 341+ | 833"
8 {331~ |.s27 ) 821
9 |a»g | 327 | 315
T0 {as0 | 326" | .320°
11 a7 | 328" | 822
12 lapz* {.315" | 819
13 laza |.814 | 3117
14 1319 | 314§ 312
15 L3117 | .18 | 814
16 lzzs* {.320° | 319"
17 lazi® |.s20" | 330"
18 |315' |.318" | 313"
19 |azz |.310° 4 .313°
20 |329° |.318" | .324°
o1 |a1on |.314" ) 82%
oo laist | 319"} 331
o3 |a22° | 329" | .38¢"
p4 |-322° |.329" | 335"
o5 |az3 {.szs' | .2s0" AverpatE = 43.311.;"
(0.828 ‘%

D-34
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E-C-3 14 APRIL 1998
LOCATION 13

« 4>

360 deg

E-C-3 COND. 4* BAND, 360 DEG.

NOTE:
C-C-3 COVERED WITH
THICK PAINT
A B C
1 lsass | .zes | 343
5 |s3zr |.830° | .328"
o 349" | 347 | 349"
A a4t | 848" | .334°
5 |est” | 332" | 334
5 las2* | .a60" | .352"
7 |48 _j 851 | .350"
8 |a3g | 340 ) 851"
9 |a40" | .334" | .350°
TO |z3s" |.341" | 354
11 |as2" |.337" | 386" Aveanae = Q.’S‘H"
{12 las9 {.338" | .336 (O. 2Ll c%
13 j.333" | .338" 339"

D=35
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LOCATION 15 14 APRIL 1298
LINE 1-3.5

C-A-1 EVAPORATOR

N (
O —

===<)
4 READING EVERY 2* 12 PLACES TOTAL

DATA

186"
135"
185"
136"
136"
437"
437
437
437"
.138"
138!
138"

136"
|

AvcRpAeE = $.131"
(o.s%cvb

(D(O(D\lmmoh(a)!\)\—*

et |ala
n =10

D=-36
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TK-C-100 DRAIN LOCATION 16
14 APRIL 1998

TK-C-100

WXOOXXX \
TK-C-100 TO LERF, 12 POINTS ALONG PIPE, 0" SPACE

DATA

227"
223"
219"
218"
218"
215"
. 218
211"
.o 218 _
10. 218"
14. .218

.

12_FBT4

*

OCPNOAION

Nerpee = g.217" (6.551 <™

D~-37
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¢ —— . =i § FTA—p— S——

LOGATION 17 4/23/98
LINE FROM E-C-1 TO E-C-2

XXX X XXX

Ece | ) |

12 INDIVIDUAL READINGS ALONG PiPE, 2"

SPACE
DATA
1 308
. 318
310
4. .31t1°
5. .320° .
5. 269"
318
s. .31¢9"
g. .316° DuespGE = 5‘5.313" (0-’!‘i5®
10..§_‘_l_§“
11. 318
12..310°

D-38
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FLUOR DANIEL

INTEROFFICE CORRESPONDENCE

T Shemn Titft Dale: June 16, 1998

Location: Hanford Reterence: 1998 Interim 242-A Evaporator
Tank System Integrity
Assessment Plan

From; Cathy Shargay

Locationt Irvine Cliont:

Telsphoon;  (949)875-5137 Subject: Approval of May 1688 Corrosion

Evaluation Report

FAX Number: {S49)875-7178

| have reviewed the *1988 Interim 242-A Evaporator Tank System Integrity Assessment
Plan®, the "1998 UT Resuits (Report) and the May 18, 4498 "Corrosion Evaluation®
report. Tha effects of radicactivity have not been evaluated as this was addressed
during the original design and we were not provided the nesessary data to update this
part of the materials analysis.

1 cerlify that | have examined and am, familiar with the information submitted in the

“Comosion Evaluation” report. 1 befieve that the information is true, accurate and
complete.

Cathleen A. Shargay &
Technical Director, Materials and Welding

Reglistered Profassional Engineer
California State PE Registration # CR001053

qi3efo0

(original signed and sealed)

E-2
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FLUOR DANIEL

INTEROFFICE CORRESPONDENCE

To: Sherm Tifft Date: May 18, 1998

Location: Hanford Reference: 1988 Interim 242-A Evaporator
Tank System Integrity
Assessment Plan

From: Ali A, Darwish

Locatlon: Irvine Client:

Telphone:  (940)875-2929 Subject Corrosion Evaluation

FAX Number: {949)975-7178

o Cathy Shargay

A corrosion evaluation based on the 1998 Interim 242-A Evaporator Tank System
Integrity Assessment Plan 1998 (IAP) and the 1998 ultrasonic testing (UT) resulis was
performed to examine the compatibility of the materials used and the commodities
being handied. The scope of this evaluation is fimited to the equipment and piping
sections listed in the Thickness and Corrosion Rate Tabia of this report.

The 1998 UT inspection did not cover all equipment and piping sections that were
inspected in 1993, As a resuit, corrosion rates for locations 1, 28, 2T, 4, 8, 10, and 14
could not be cbiained,

As for the equipment that were inspected, not all grid points were measured.
Therefore, for every equipment, an average thickness was calculated for the grid points
measured and compared {o tha average thickness of the 1993 comparable grid points
to make the corrosion rate calculations more accurate. For example, the 1993 average
thickness (Tavg) for Location 3ig based on the average of readings from At to L6 only.

The nominal thicknass (Thom} minus the mill toferance in the table are based on Table
1 of WHC-SD-WI-ER-124 Rev 1. One exception is that for TK-C-100, a minimurn
required thickness based on the ASME allowable stress has been calculated and is
shown on page 8.9-3 of WHC-SD-WM-DP-019 Rev. 0.



1998 Interim 242-A Tank éystem
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HNF-2905, Rev. 0

FLUOR DANIEL

INTEROFFICE CORRESPONDENCE

Sherm Tifft
May 18, 1998
Page20f3

Conclusion

Materials of construction as described in Table 2 of WHC-SD-WM-DP-019 Rev, O are
compatible with the service conditions described in Table 4.2a and Table 4.2b of tha
1968 IAP. Wall thicknesses of equipment and piping are above the Thom minus the
mill toleranca which is the minimum thickness expected during original construction.
Corrosion rates are also negligible or within acceptable fimits (<5 mpy). Hence, all
equipment is acceptable for the next five years.

One concem is that Paragraph 4.3 of the 1998 IAP slates *_. and the portions of
concrete structures that may come in contact with the waste are coated with a
chermically resistant acrylic coating {Carboline D3358 primer and Carboline D3359
topcoat)". However, Carbolina D3358 and D3359 are not recommended for immersion
services. Itis recommended that several concrete coatingfining manufacturers
{Ameron, Stonehard, Flasite, Koch) be consulted for recommendations on the optimum
concreta lining for this service.

The UT inspection during tha next IAP should include all accessibla equipment and grid
poinis that were tested In 1993 so tha! a more extensive corfosion rates can be
evaluated and and a more exhaustive remalning equipment life can be established.
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AR R e 35
ik v\g&ﬁ%&\g{r%ﬁ LB .va-.i-?-

,kx"i org ¢ ke o LRSI

SELECTION DATA

GENERIC TYPE: Single component water-borng acrylic
primer.

GENERAL PROPERTIES: A high performance, direst-1o-
metal acrylic primer which can tolerate 2 vafiety of
topcoats. Carboline 3358 has sxceptionsl film strength
and chemical resistance.

* Low odor

Excellent flexibility

Excellent corrosion protection

Excellent fesistance to tiash rusting

Meets the most stringent VOC (Volatiie Orgenic
Content} regulations

e Authorized by USDA for Incidental Food Contact

RECOMMENDED USES: As a primer for applications
requiring a VOC compliant primer such 2§ railcar, tank
exteriors and structural steel. Can be used as a two
or threa coat all acrylic system with Carboline 3359
topeoat.

NOT RECOMMENDED FOR: Immersion service.

TYPICAL CHEMICAL RESISTANCE
(With appropriate topcoat)
Splash &

Exposyrg $pitisae Fumeog
Acids Very Good Excelient
Alkalies Very Good Excellent
Solvents Fair Good
Sait Excelient Exceflent
Watet Excellent Excellent

 TEMPERATURE RESISTANCE (Nonimmersion)*:
Continuous:  235°F (113C)
Non-Continuous: 400°F {204°C)

*At 250°F and above, slight discoloration and loss of
gloss is observed.

SUBSTRATES: Apply over suitably prepared metal,
concrete o other surfaces as recommended.

COMPAYISLE COATINGS: May be applied over most
tightly adhering coatings.  Normally topcoated with
Carboline 3353, Consult Carboline Technical Service
{or specific recommendations.

SPECIFICATION DATA
THEORETICAL SOLIDS CONTENT:
CARBOLINE 3358

Volum

June 94 Replaces Nov 21

By Volume
37% = 2%

ST A NI Y

CARBOLINE® 3358

VOLATILE ORGANIC CONTENT:*

Calculsted EPA Por Actual

Wathod 24 Qalon

A popplied: heigad 1.43 .63
A 172 ™

Thiwrwd 5% with helgat 1.43 0.66
Potable Water w1 72 23
Trinred §% with ougsl 2.03 Q.85
Addities 102 L] 143 113
Thinnsd 10% with Toalged 1.53 1.24
Addhive 102 o 351 148

Shlay vary sSghtly with colot,

RECOMMENDED DRY FiLM THICKNESS PER COAT:*
2.3 mils (50-75 microns) {Ref: SSPC PA 2)

* Additional thickness may be required over tough sur-
faces for appearance. Dry film thickness in excess of
3 mils/coat is not recommended.

THEORETICAL COVERAGE PER GALLON:*
579 mil sq. ft. (14.1 sq. mA at 25 microns}
192 sq. ft. at 3 mils {4.7 sq. mA at 75 microns}

*Mixing and application losses will vary and must be
- taken into consideration when estimating job require-
ments.

STORAGE CONDITIONS: Store Indoors.
Terrpersture: 40-110°F (4-43°C)
Humidity: 0-35%

KEEP FROM FREEZING
BHELF LIFE: 24 months when stored at 75°F (24°C).
COLOR: Sskmon 0400 end Buff 0200

GLOSS: Satn

ORDERING INFORMATION

Prices may be obtained from your local Carboline Sales
Representative of Carboline Customer Service Depart-
ment,

. .
19 ibs. 53 lbs. 565 lbs.
(5 kgt (24 kg) (257 kol
4 tbs, 40 lbs. NIA
4 kgi (1B kql
N/A 48 bs. 538 ibs.
(21.8 kg) (244.5 k)

APPROXIMATE SHIPPING YVBGHT:
CARBOLINE 3358: ;
Additive ¥ 102

Surface Cloaner #3

FLASH POINT: {Setaflash]

CARBOLINE 33581 >200°F £>834C)
Additve # 102 T46°F 64*Cl
Sucfage Cleaner #3 >212°F {>100°C}

1

l'o'-lh-t-fwtmwwum.-ié-‘u-hnw-t-no-‘tnuu-lh-u-ummucwwmrhm Unad tmulbt oantact

[ W verity olas ihrrg w atberitg. He gusirase ol steraty b gom o Irnpkad. Wm-murmucwmbcn&uqm
porir ol mmmwwm“mcmmmm. Luty, i arw, i Sondeed 1s coplocoment o pradris Pripee ud oost #a, W
ahitn, e wiest to shenge withint pAwW naricd. MO OTKIR WARNANTY OR GUARANTLL OF ANY KIWD IS WADE BY CAABOLINE, (XPRISS OA IerUILD, STATUTORY,
Y OPMERATION OF LAW, OR OTHERWASL HCLUCING MERCHANTABIUTY AND ATHESS FOK A PAATICULAR PUAPCSL.
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APPLICATION INSTRUCTIONS
Carboline® 3358

Tmm—-mm;-mm--m!«o’-ﬁhm Mn“unﬂh%mnﬂmm%ﬁmb—v\dn
ané anphcatian preceduts. ﬂknﬁm‘“hpﬂy”mmmhm MWM&!MM\-M»WM

Fram the mriterisha,

SURFACE PREPARATION: Removs il dirt, ofl, gresac and

inarms in d with SSPC-SP1 with clean rags
sosked in Thinnar #2 or Surface Clesnsr #3, fofowsd by #
thorough Anse with clean potably water. A mist conl may be
tequired over inorganic ¥nc pimart.

Bteel: Abresive blast according to $SPC-5P8 or Commarcisl
Biest {Note: Section A.6) 10 oblsin # 1-3 mil blast profite i
recornmanded. Power tool or hand tool clesning in accore
dance with SSPC-SP3 or SSPC-SPL 1o produce & rust-scale
free surface iv scceptable. New of sgsd galvenized should be
Eghdy sended te remove sheen andlor surface deposits.

Conoretat Do not cost conctets treated with hardaning
solutions unless test patches dictate satiafactory sdhasion,
Do not apply costing uniess concrete hes cured at lesst 1
days # 70°F {21°C} and 50% RH or squivslent tirne, Can bs
spplisd direct to conctete whare sn uneven surface can be

fsrsted, R lei by sbrasive blastng or other
means,

MIXING: Power mix untl uniform in consistency. Aveid
axcassive wir snltsinensnt,

THINNING: May ba thinned up to 5% by volume with clesn,
potable water where conditions dictate.  Areas with cool
substrate and warm ambient condittons can experance 8
surfste skinning and separation. Under those conditions, the
uss of 5-10% [volume} of Additiva #102 acsists in the proper
gitn formation at the recommended DFT, without surface
skinning. Refer to spacification dets for VOO information,

Uss of thinners other than thoss supplied or spproved by
Carboline may adversaly affect product parformence snd woid
product wananty, whather express or implisd.

POTLIFE: This is » singls componeat product which hat an
indefinite working ims, Kasp container coversd when not in
use,

APPLICATION CONDITIONS:

Matedel Burfyger, _Amblewt Hurddty
Hormad 00-SCF 65-05F 50F 10-80%

0&3C 118-26°C03 11832
Minlmum  SOFIOQY SOFICG BOF10CH o%

Maximom 105 Fi40°0) 130F(BACT  110FUYC)  06%

Do not apply when the surface temperature is lese then 6°F,
of 3'C sbove the dew point. Xesp dry st 75'F and 50% RH
for 80 minutes after applicstion. Watst-based products are
semsltive 1o meisture during cure. Do aot apply if tempets:
tures are expéctad 10 drop below S0°F {10°C) within 24 hours
of application.

Juna 84 Replaces Nov 81

Spacisl thinaing end epplication techaiquet may be recpsred
sbowe or balow normal conditions,

ROLLER APPUICATION: Use & short woven nap synthetic
roller and apply ovet smooth wall surfaces and smooth
conctete. For rouph surfaces, cinder block or very potous
surfsces, use & 3/8° wovsn nap synthatic rollsr. Muitiple
coats may be required over rouph surfaces,

BRUSH APPLICATION: Use s synthetic brstle brurh, Two
coats will be requirsd in order 1o schisve dosired film thicks
nese and sccoptsble hiding characteristice.

EPRAY: Pre-rime equipment with undiluted Surface Cleaner
23 befors spraying. The following spray squipment has baent
found suitebis and is evelable from manufecturers such s
Binke, DaVilbics and Grace.

Conventional:  Pressure pot squipped with dusl regulaters,
1/2* 1.0, materisl hose, 086" fluid tp and appropriste air
cap.

Alrlsss:

Pump Ratio;* 30:1 fovin)
GPM Cutpul: 3,0 (min}
Material Hoss: 3/8" 1D, (min)
Tip Size: 01750197
Output psi: 1800-2200
Fiter Sizet 1]

*Foe twe of moce pick-ups, & 4511 pump ato is reconT
mended,

For sess of application using sifless spray squipment, temove
the pick-up tube and immarss the lower unit ditectly Into the
matefial.

*Teflon packings are recommended and are availabla from the
pump manufactures,

DRYING TIMES: These times sfe at the recommaended dry
filrn thickness (3.0 misl,

Dry 1g Hendla
L] 4 ) ‘!‘l! imgo“

SO'F {10°C} 3 howe
75°F (24°0) 2 hours
$O°F {32°C} 1 hour

High hurmidity, high film thickness or soolar tempseratures will
jsngthen Dry to HandlsfTopcost end final cure Umes dus 1o
slawser waler svaporation 1ate. Cohssiva strength wil davelop
with tme.

CLEAN UP: Usa cean potable water, followed with suitable
solvant to dey equipment,

CAUTION: AEAD AND FOLLOW ALL CAUTION STATEMENTS
ON THIS PRODUCT DATA SHEET AND OGN THE MATERIAL
SAFETY DATA SHEET FCR THIS PRODUCT.

WATER-BASED PRODUCY. KEEP ABOVE 32°F (("Cl. EMPLOY NORMAL WORKMANUKE SAFETY PRECAUTIONS, USE WITH

ADEQUATE VENTILATION AND WEAR GLOVES OR USE PRO
CONTAINER CLOSED WHEN NOT IN USE. IN CASE OF SPILLA

APPFLICABLE REGULATIONS,

TECTIVE CREAM ON FACE AND HANDS IF MYPERSENSITIVE. XEEP
GE ABSORB AND DISPOSE OF IN ACCORDANCE WITH LOCAL

carboline,

D0 Harley bt (1, B Lowss, MG 1441508
m@m It KD
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SELECTION DATA

GENERIC TYPE: Single component water-bomsa acrykc
topcoat.

GENERAL PROPERTIES: A durable, high performance
acrylic topeoat for use where txcellent weathering
properties and chemics! resistance are required. Carbo-
fne 3359 can be used over Carboline 3358 far an all
acrylic sysilem, of applied aver a variety ot tightly
adhering primers inchuding inarganic zincs.

Low odor

Universal topeoat

Excellent durability

Excellent weatherability

Excslleat corrosion protection

Meets the most stringent VOC [Volatile Organic
Content) regulations

«  Authorized by USDA for Ingidental Foed Contact
e Available in Rapid Tint colors

RECOMMENDED USES: Asa topcoat for a variety of
primers where a VOC compliant topcoat is required
such as eallcars, tank exteriors and structural steel.

NOT RECOMMENDED FOR: Immersion service.
TYPICAL CHEMICAL RESISTANCE:
Splash &

Expoyure, Soillage Eumes
Acids very Good Excellent
Alkalies Very Good Excellent
Sofvents Fair Good
Salt Excellent Excelient
Water Excellent Excellant

TEMPERATURE RESISTANCE {Nonwimmersion}®:
Continuous: 235°F (113%C)

Nen-Continuous:  400°F (204*C)

+ At 2B0°F and above, slight discoloration and loss of
gloss is observed.

SUBSTRATES: Agpply over suitably prepared metal,
concrete or other surfaces as recommended.
COMPATIBLE COATINGS: Can be applied over 2
variety of pimers including ingrganic zings, alkyds,
acrylics, epoxies, vinyls and urethants. Used oves
Carboling 3358 as a Two of three coat System.
Consult Carboline Technicat Secvice for specific recom-

mendations.
SPECIFICATION DATA

THEORETICAL SOUIDS CONTENT:
By Valume
Carboline 3359 36 x 2%

June 84 Replaces Nov 91

CARBOLINE® 3359

VOLATILE ORGANIC CONTENT:
Caleutsted EPA Per Actusl
_Galien

Method 24

As supplied; eipal 1185 ¢, 48

of 138 57
Thinned G% with los/gal 1.15 0.47
Potatle Watef ok 138 58
Thinned 5% with ioafpsl 1.8% 0.B2
Addiuve £102 ot 217 98
Thinned 10% with Ibefgal 234 1.1
Additive £102 1] 281 133

*May vary slighty with colof.

RECOMMENDED DRY FiLM THICKNESS PER COAT®:
2.3 mils {(50-75 miccons) [Ref; SSPC PA 2)

*Centain colors may require multipte coats for adequate
hiding.  Additional thickness may b8 required over
rough surfaces for appearance. Dry film thicknesg in
excess of 3 milsicoat is not recommended.
THEQRETICAL COVERAGE PER GALLON:*

579 mil sq. ft. {143 sq.mf at 25 enicrons}

192 sq. ft at 3 mils (4.7 sq.mf 3t 75 microns)
*Mixing and application losses will vary and must be
waken into consideration when estimating job tequire-
ments.

STORAGE CONDITIONS: Stere indoors.

Temporature: 40-3 10°F (4-43°C)
Humidity: 0-95%

KEEP FROM FREEZING
SHELF LIFE: 24 months whaen stored at 75°F 124°C}

COLOR: Available in 3 variety of colors. Contact your
tocal Carboline Sales Representative of Carboling Cus-
tomer Service Deparument {or availability.

GLOSS: SemiGloss
ORDERING INFORMATION

Prices may be obtained from your local Carboline Sales
Representative or Customer Service Representative.

APPROXIMATE SHIPPING WEIGHT:

50 Gal.
ik - . _Drom
CARBOLINE 3358 11 fbs. 51 Ibs. 526 Ios.

5 kgl 123 ko) 1239 kg}

Additive #102 g tbs. 40 lbs, NiA
4 kg1 (18 kol
Surface Cleaner #3 NIA 48 1bs. 538 Ibs.
{21.8 kgl (244.5 LT

FLASH POINT: (Setaflash)

CARBOLINE 3388: » 200°F {>33%C)
Additive #102 146°F 154*C)
Surface Cleaner #3 >212°F {>1007C)

T.m.muuu—wmmmduuom_dq-qu-m-ﬂmnunuadmuq—-w-ﬂumm

priar natich, User st
e o antes A Drecucts te condesm ta Carbasne Quabsy
arw, w sl th eplacerhent Pricrs wred oowt 4iia. &

o prodotis,
TEE OF ANY XIND 185 MADE BY CARSDUNE. U;BIS O D, STAIUTORY,
THOEE FOR A PAATICWLAR MmrosL
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APPLICATION INSTRUCTIONS

(2arb{:>l.imaQ 3359

Treet abusten e net ntendad 19 shaw

Tt apeatfic.

me-thmmmen}—umm

L) bt arion.
el apebcalbh Proswdiure. nh-,nﬂ“nwn-mwma—chmm Thewe betrursere Shssd nf-u-ﬂu-drumu\h-w.-—'-

Siom The Fhabdriblt,

SURFACE PREPARATION:  Apply over clean, dry
recommended primer, Remove alt dirt, oil, grease and
contaminants in accordance with SSPC-SP1 with clean
rage soaked in Thinner #2 or Surface Cleanet 3
folowed by a thorough rinse with clean, potable water.
A mist coat may be required over inorganic  2inG
primers.

MIXING: Power mix until uniform in consistency.
Avcid excessive air entrainment.

THINNING: May be thinned up 10 5% by volume with
clean, potable water whero conditions dictate. Areas
with coo! substrate and warm ambient conditions can
experience a surface skinning and separation. Under
(hese conditions, the use of 5-10% (volumel of
Additive #102 assists in the proper film formatien at
the recomemended DFT, without surface skinning,
Refer 10 specification data for VOO information.

Uss of thinners other than those supplied or approved
by Carboline may adversely affect product perfermance
snd void product warranty, whether expeess of implied.

POTLIFE: This is a single component product which
hat an Indefinite working time, Keep container cov-
ersd when not in use.

APPLICATION CONOITIONS:
Materdsl, Surfagee, _Amblent, Humidioy
Normst 60-90°F 8585  G5-90°F  10-BO%
(18-32°C)  (18-29'CF  (18-32°C)
Minimam  SOFI0WC!  S0°F{10°C) BOCFIOCI 0%
Maximem 105°F(40°CH  130°FIS4™Cl 110°F(83°C) 85%

Do not apply when the surface temperature is less
than 5°F, or 3°C above the dew point. Keep dry at
75°F and 50% RH for 90 minutes after application.
Water-based products are sensitive 10 moisture during
cure. Do not spply if temperatures are expected to
drop betow BO°F {10°C} within 24 hows of spplication.

Spacial thinning and application techmiques may be
required above or below normal canditions.

ROLLER APPLICATION: Use a short waven nap syn-
thetic roller and apply over smooth wall surfaces and
concrete. For rough surfaces, cinder block or wvery
porous surfaces, use 2 3/8* woven nap synthetic
roller. Multiple coats may be required over rough
surfaces.

June 94 Replaces Nov 81

BRUSH APPLICATION: Use a synthatic bristle brush.
Two costs will be required in order to achieve desired
film thickness and acceptable hiding characteristics.

SPRAY: Pre-rinse equipment with undituted Surface
Cleaner F3 befoce spraying. The {otlowing spray
equiprment has  been found sultable and is avallable
from manufacturers such as Binks, DeVilbiss and
Graca.

_ Conventlonsl: Pressure pot equipped with dual regula-
tors, 1/2° 1.0 materist hose, 3 JOBG™ fluid tp, and
appropriate 3ir cap.

Aldoss:

Purmp Ratio:® 30:1 {min}
GPM Output: 2.0 {min}
Material Hose: 3i8" LD. (min]
Tip Size: L0177.019°
Output psiz 1800-2200
Filter Siza: 60

“For two or fmare pick-ups, 2 45:1 pump ratio is
recommended.

For ease of application using airless spray equipment,
temove the pick.up wbe and immerse the lower unit
directly into the material.

*Teflon packings are tecommended and are avallable
from the pump manufacturer.

DRYING TIMES: These times are at the recommended
dry film thickness {3.0 mils).

Dry to Handla
Yemporsturs _and Topcoot
SO'F (10°C) 3 hows
75°F {24°C} 2 howrs
Q0°F {32°C) 1 howt

High humidity, high tilm thickness or cooler tempéera-
tures will lengthen Dry 10 Handle/Topcoat and final
cure times due to slower water evaporation rate,
Cohesive strength will develop with time.

CLEAN UP: Use clean potable water, followed with
suitable solvent to dry equipment,

CAUTION: READ AND FOLLOW ALL CAUTION
STATEMENTS ON THIS PRODUCT DATA SHEET AND
ON THE MATERIAL SAFETY DATA SHEET FOR THIS
PRODUCT,

WATER-BASED PRODUCT, KEEP ABOVE 32°F {rC), EMPLOY NORMAL WORKMANLIKE SAFETY PRECAUTIONS. USE WITH

ADEQUATE VENTILATION AND WEAR GLOVES OR USE PROTE

CeTIVE CREAM ON FACE AND HANDS IF HYPERSENSITIVE. KEEP

CONTAINER CLOSED WHEN NOT IN USE. N CASE OF SPILLAGE, ABSORE AND DISPOSE OF IN ACCORDANCE WITH LOCAL

carboline,

200 Harvey nduwiral 2 = 5L Lows, MO ENA41500
n@m TP TV . ]

APPLICABLE REGULATIONS.
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rable G-1: Operating Parameters

c-A-1 Evaporator

vapor Section <0.8 psia 120

lLower Circulation Pipe 16,000 gpm 200
E-A-1 Reboilexr

Tube Side (Waste) 16,000 gpm

Shell Side (Steam) 29.7 psia 250
E-C-1 Primary Condenser

Tube Side (Cooling Water) 2,800 gpm 72

Shell Side (Waste Vapor) 0.8 psia 95
E-C-2 Intermediate Condenser

Tube Side (Cooling Water) 150 gpm 72

Shell Side (Waste Vapor) 1.0 psia 150
E-C-3 Final Condenser

Tube Side (Cooling Water) 150 gpm 95

shell Side (Waste Vapor) 14.0 psia 170
TK~C—100_ Condensate Catch Tank 14.0 psia 151
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1998 Interim 242-A Tank System
Integrity Assessment Report
HNF-2905, Rev. O

Table G-3: Pipe Materials
(PER VITRO SPEC B-100-Cl)

M1 ASTM AS53, TYPE E OR S, GR A OR B, OR ASTM 2106, GR A OR B
M2 ASTM A53, TYPE E OR §, GR A OR B, OR ASTM Al06, GR A OR B _
M5 ASTM A53, TYPE E OR 8, GR A OR B, OR ASTM A106, GR A OR B
M7 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM Al06, GR A OR B
M8 ASTM A312, TP304L
M9 <12": ASTM A312, GRTP304L, >14": ASTM A240, GRTP304L
M21 8S 304L, PER HPS-124-M
M24 ASTM A53, TYPE S, GR B, OR ASTM Al06, GR B
M25 ASTM A53, TYPE S, GR B, OR ASTM Al06, GR B
M27 SS ASTM A312, TYPE 304L
M31 .035" WALL THK, ASTM A269, GR TP304
(TUBING)
M32 POLYETHYLENE, SINGLE LINE OR BUNDLED & SHEATHED IN PVC
(TUBING)
M33 COPPER ASTM B6S8
(TUBING)
M42 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM A106, GR A OR B
(REFER TO SPEC. FOR VARIOUS SCHEDULES)




1998 Interim 242-A Tank .System
Integrity Assessment Report
HNF-2905, Rev. 0O

Table G-4: 242-A Evaporator Bulk Chemistry Solutions
£ feed Y NOENS ate NS
[oH 13.0 13.0 10.0 6.2 8.0
Ii Toc mg/L 3.3 E+03 4.6 E+03 2.6 E+02 1.7 E+00 1.1 E+00
Ik vos ma/L 0.0 E+00 0.0 E+00 3.4 E-01 0.0 £+00 7.6 E+0%
{| Atpha uCi /ML 0.0 E+00 2.9 E+i1 5.7 E-1% 8.1 g-10 6.5 E-10
. |l Beta uGi /ML 0.0 E+00 3.5 E-10 6.8 E-13 1.0 E-08 00 E+00
Ao, my/L 2.2 E+04 3.2 E+04 4.1 E+01 00 E+00 00 E+00
»m,f ma/L 9.3 E-02 1.3 E+02 2.3 E+03 00 £+00 6.3 E-02
Barium ma/L 9.8 E+00 1.4 E+01 3.0 E-02 3.0 E-02 3.1 E-02
8aron ma/L 1.2 E+01 1.7 E+01 3.5 E-02 0.0 E+00 1.8 E-02
Calcium mg/L 5.1 E+0% 7.3 E+01 1.9 E+01 1.9 E+01 1.9 E+01
Cadmium mg/L 1.1 E+01 1.6 E+01 3.1 E-02 2.0 €-03 0.0 E+00
oy mg/L 8.7 E+03 1.2 E+04 2.4 E+01 0.0 E+00 0.0 E+00
cl- mg/L 4.5 E+03 6.4 E+03 2.4 E+01 7.8 E-01 .1 E+00
Chromium mg/L 4.2 E+02 6.0 E+02 3.4 E-02 1.0 E-02 0.0 E+00
Copper mg/L 4.8 E+00 6.9 E+00 1.5 E-02 7.3 E-02 1.1 E-02
[ ma/L - 3.4 E+01 4.8 E+01 9.5 E-02 0.0 E+00 0.0 E+00
F mg/L, 2.7 E+02 3.9 E+02 4.3 E-02 0.0 E+00 1.3 E-01
Iron mg/L 2.8 E+01 3.9 E+01 8.5 E-02 .0 E-01 8.4 E-02
Hy mg/L 1.6 E-11 1.7 E-11 2.0 E-11 0.0 E+00 0.0 E+00
:TH mg/L 4.9 E+04 7.0 E+04 1.4 E+02 0.0 E+00 - 0.0 E+00
Lead mg/L 5.1 E+01 7.0 E+01 4.6 E+00 1.3 E-02 5.5 E-05
Magnesium mg /L 2.0 E+01 2.9 £+01 4.6 E-1 4.3 E+00 4.5 E+00
Manganese ma/L 2.0 E+01 2.9 E+01 5.8 E-02 1.1 E-02 1.4 E-02
Mercury mg/L 5.6 E+00 8.0 E+00 1.6 E-02 0.0 E+00 1.1 E-04
Molybdenum ma/L 4.2 E+01 6.0 E+01 1.2 E-01 0.0 E+00 6.0 E+00
Nicke! ma/L 2.8 £+01 4.0 E+01 7.9 E-02 1.1 E-02 0.0 E+00
NOg~ mg/L 1.2 E+05 1.8 E+05 6.1 E+01 1.2 E+00 5.5 E-01
NO,~ ma/L 5.0 E+04 8.6 E+04 7.0 E+01 0.0 E+00 0.0 E+00
PO, mg/L 3.7 E+03 5.3 E+03 1.0 E+0% 0.0 E+00 0.0 E+00
Phosphorus mg/L 3.4 E+03 4.9 E+03 9.6 E+00 0.0 E+00 0.0 E+00
Potassium ma/L 1.3 E+04 1.8 E+04 1.0 E+01 8.0 E-01 7.5 E-01
Silicon ma/L 1.3 E+02 1.9 E+02 5.9 E-01 0.0 E+00 2.5 E+00
Sodium mg/L. 1.7 E+05 2.4 E+05 1.6 E+01 2.3 E+01 2.2 E+00
$0, mg/1 2.0 E+03 2.9 E+03 5,0 E+00 1.0 E+01 1.0 E+01
Tungsten mg/L 1.5 E+02 2.1 E+02 4.1 E-01 0.0 £+00 0.0 £+00
Uranium ma/L 5.3 E+01 7.5 E+01 1.5 E-01 6.4 E-04 5.2 E-04
Zinc mg/L 3.4 E+01 4.8 E+01 9.6 E-02 4.8 E-02 1.9 E-02
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Class 1 Modification WAT7890008967, Part 111, Operating Unit 4
Quarter Ending 3/31/2007 242-Evaporator

6.0 PROCEDURES TO PREVENT HAZARDS

This chapter discusses security, inspection schedules, preparedness and prevention requirements,
preventive procedures, structures, and equipment, and prevention of reaction of ignitable, reactive, and
incompatible waste for the 242-A Evaporator.

Where information regarding treatment, management, and disposal of the radioactive source, byproduct

material, special nuclear material (as defined by the Atomic Energy Act of 1954, as amended) and/or the
radionuclide component of mixed waste has been incorporated into this permit, it is not incorporated for
the purpose of regulating the radiation hazards of such components under the authority of this permit or

chapter 70.105 RCW.

6.1 SECURITY
Refer to Permit Attachment 33, 86.1 Security.
6.1.1 Waiver

A waiver of security procedures and equipment requirements is not requested for the 242-A Evaporator.
Therefore, the waiver requirements outlined in WAC 173-303-310(1)(a) and (b) are not applicable.

6.2 INSPECTION PLAN

This section describes the method and schedule for inspections of the 242-A Evaporator. The purpose of
inspections is to identify situations that might cause or lead to a release of mixed waste that could pose a
threat to human health and the environment. Abnormal conditions identified by an inspection must be
corrected on a schedule that prevents hazards to the public and environment.

6.2.1 General Inspection Requirements
This section provides an overview of inspections performed at the 242-A Evaporator. A copy of the

inspection plan is kept in the 242-A Evaporator control room. There are three general classes of
inspections at the 242-A Evaporator:

« Monitoring of remote instrumentations and alarms are performed by operating personnel in the
242-A Evaporator control room using the MCS computer.

« Visual inspections of tanks and equipment are performed by operating personnel. Some inspections
of fire protection equipment, such as sprinkler system inspections, are performed by the Hanford Fire
Department.

« Preventive maintenance of equipment and calibration of instruments are performed by maintenance
personnel. A computerized tracking system is used to identify and schedule preventive maintenance
and calibration activities.

Preventive maintenance and instrument calibrations on certain equipment might not be possible when the
242-A Evaporator is operating. Because of the limited duration of 242-A Evaporator campaigns, these
activities are scheduled during outages between campaigns to avoid interference with operating activities.

6.2.1.1 Types of Problems

The 242-A Evaporator inspections include, but are not limited to, the following:
« Condition of tanks and ancillary equipment

Part 111, Operating Unit 4-6.1
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Quarter Ending 3/31/2007 242-Evaporator

« Condition of secondary containment

« Evidence of leaks or overflows from tanks, piping, or transfer lines
« Condition of security equipment

« Condition of safety, communications, and emergency equipment.

A schedule of inspections, including items to be inspected, problems to look for, frequency of inspections
and responsible organization are provided in Tables 6.1 through 6.4.

6.2.1.2 Frequency of Inspections

The frequency of inspections is based on the significance of a failure of the equipment and on regulatory
requirements, Hanford Site and industry standards, and experience of the nature and frequency of
equipment failures.

The frequency of inspections for the 242-A Evaporator is given in Tables 6.1 through 6.4. Examples of
frequencies include:

« Daily (at least every 24 hours) - visual inspections of tanks, piping and secondary containment.

«  Weekly (at least every 7 days) - visual inspections of personal protective equipment, exterior lighting,
and posted warning signs.

« Monthly (at least every 31 days) - inspections of emergency sirens, fire extinguishers, safety showers,
emergency lighting and the spill control kit.

« Annually (at least every 365 days) - instrumentation calibrations, cathodic protection system testing,
fire inspections.

Leak detectors are functionally checked within 92 days of the start of a campaign and every 92 days
thereafter until the campaign is over. The frequency of some alarm monitoring is continuous. This
means an operator must be present in the control room to monitor alarm instruments that continuously
check for conditions such as leaks and high sump levels. Continuous monitoring is only required when
the 242-A Evaporator is processing waste

6.2.2 Tank System Inspections and Corrective Actions

This section discusses the inspections performed on the two tank systems at the 242-A Evaporator: the
vapor-liguid separator, C-A-1, and the condensate collection tank, C-100. Inspections include secondary
containment and leak and overfill prevention equipment.

6.2.2.1 Overfill Prevention
The vapor-liquid separator, C-A-1, is equipped with instrumentation that alarms before the tank reaches a
level where the tank could overflow or entrain liquid waste into the vacuum condenser system. The alarm

annunciates in the control room allowing operating personnel to take immediate action to stop the
vapor-liquid separator from overfilling.

The condensate tank, C-100, was designed with an overflow line that routes waste to the feed tank,
241-AW-102. This design prevents tank overflow to the condenser room.

6.2.2.2  Visual Inspections
Visual inspections of tanks and secondary containments are performed to check for leaks, signs of

corrosion or damage, and malfunctioning equipment. Inspections also include housekeeping checks to
ensure aisle space requirements are met. The following rooms containing dangerous waste are inspected:

« Condenser room

Part 111, Operating Unit 4-6.2
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e Pump room
« Hot equipment storage room
« Load out room

In addition, the AMU room is inspected when hazardous materials are present in the room.

The vapor-liquid separator is located in the evaporator room, with a portion of the recirculation loop
located in the pump room. Because of the high radiation dose in the evaporator room, visual inspections
cannot be performed. Leaks in the evaporator room drain to the pump room sump; monitoring of the
pump room sump instrumentation is performed to determine if leaks have occurred. Visual inspection of
the portion of the recirculation loop located in the pump room is performed through the shielding window
on the AMU mezzanine.

6.2.2.3 Leak Detectors

The sample enclosures in the load out and hot equipment storage room have leak detectors for both the
feed and slurry samplers. For information on these systems and their secondary containment, refer to
Chapter 4.0, §4.1.4.

Leaks to secondary containment in the evaporator room, pump room, hot equipment storage room, and
load out room drain to the pump room sump. The sump high-level alarm serves as a leak detector for
these rooms. For information on the rooms and their drain systems, refer to Chapter 4.0, §4.1.4.

There are conductivity probe leak detectors installed in the secondary containment of the feed transfer
line, slurry line, and drain lines connecting the 242-A Evaporator to AW Tank Farm. However, these
detectors are considered part of the DST System.

The PC-5000 transfer line may be continuously monitored during transfers by an automated leak
detection system (Chapter 4.0) or visually inspected at the LERF Valve HV-43-2. The automated leak
detection system alarms are monitored in the 242-A Evaporator Control Room on the Monitoring and
Control System (84.1.6.3.3). Visual inspections of the PC-5000 transfer line are administratively
controlled by the Shift Manager and occur at a minimum once every 24 hours during waste water
transfers through the PC-5000 transfer line to ensure compliance with WAC 173-303-640(4)(c)(iii).
Visual inspection for leaks from the PC-5000 transfer line are performed by 242-A Evaporator
Operations, by looking for signs of any liquid not contributed to rain/precipitation at the open

LERF HV-43-2 valve. If any liquid is observed the Shift Manager is notified to take corrective actions.

6.2.2.4 Cathodic Protection

Cathodic protection is not required for the equipment within the 242-A facility boundaries. The only
portion of the system, which is underground is the PC-5000 transfer line. The PC-5000 line is
constructed of fiberglass.

6.2.2.5 Tank Assessments
The IAR was issued in 1998. The frequency and nature of these assessments are discussed in the IAR.

6.2.3 Storage of Reactive and Ignitable Wastes

The Hanford Fire Department performs annual fire inspections of the 242-A Evaporator using a checklist
developed specifically for facilities that handle dangerous and/or mixed waste. The checklist was
developed from requirements in the Uniform Fire Code and the National Fire Protection Association
code. A copy of the completed checklist is given to operating management to take remedial actions for
any problems identified. The completed checklist is included in the operating record and also is available
from the Hanford Fire Department.

Part 111, Operating Unit 4-6.3
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6.2.4  Air Emissions Control and Detection Inspections

The process vent at the 242-A Evaporator is subject to 40 CFR 264, Subpart AA, which requires organic
emissions be limited to 1.4 kilograms per hour, and 2.8 megagrams per year, or controls be installed to
reduce organic emissions by 95 percent. Organic concentrations in the waste processed at the

242-A Evaporator are limited to ensure the values of 1.4 kilograms per hour and 2.8 megagrams per year
are not exceeded. Therefore, no emission control devices are installed on the 242-A Evaporator vessel
ventilation system and no inspections are required (Chapter 4.0, §4.2).

6.2.5 Inspection Logs

Visual inspections (refer to Tables 6.1-6.4) are performed using inspection log sheets (also called round
sheets) that outline frequency, the components to inspect, operating conditions and ranges, and types of
problems. Log sheets are kept in the 242-A Evaporator control room. Inspectors record the following
information:

« Date and time of the visual inspection

« Printed name and signature of the person performing the inspection

« Notations of the observations made, including space for writing comments

« Anaccount of spills or discharges in accordance with WAC 173-303-145.

Completed log sheets are reviewed and approved by the shift supervisor, collected, and stored for at least
5 years.

Maintenance inspections are performed as part of the maintenance job control system. After completion,
the maintenance documentation is reviewed and signed.

6.2.6 Schedule for Remedial Action for Problems Revealed

If while performing a visual inspection (Table 6.1), a leak or spill is discovered, facility management
responds immediately per Chapter 7.0, Contingency Plan. Action is taken to stop the leak and determine
the cause. The waste is removed from the secondary containment within 24 hours or in a timely manner
that prevents harm to human health and the environment. For spills that drain to the pump room sump,
the sump must be emptied and rinsed three times (Chapter 4.0, 84.1.5).

If an alarm activates during inspections, an operator responds immediately and implements appropriate
actions.

If an inspection identifies equipment that is missing, damaged, or not operating properly, the operator
records the problem on a deficiency log in the 242-A Evaporator control room. Repair work is prioritized
by facility management to mitigate health risks to workers, maintain integrity of the facility, and prevent
hazards to public health and the environment. The Hanford Fire Department repairs fire prevention
equipment.

6.3 PREPAREDNESS AND PREVENTION REQUIREMENTS

The following sections document the preparedness and prevention measures taken at the
242-A Evaporator.

6.3.1 Equipment Requirements

The following sections describe the internal and external communications and emergency equipment
located at the 242-A Evaporator that can be activated by the 242-A Evaporator BED. Hanford Facility-
wide equipment is identified in Permit Attachment 4, Hanford Emergency Management Plan
(DOE/RL-94-02).

Part 111, Operating Unit 4-6.4
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6.3.2 Internal Communications

The 242-A Evaporator is equipped with internal communication systems to provide immediate emergency
instruction to facility personnel. The onsite communication systems at the 242-A Evaporator include
telephones, hand-held two-way radios, a public address system, and alarm systems. The telephone and
radio systems provide for internal and external communication. Alarm systems allow facility personnel
to appropriately respond to various emergencies, including building evacuations, take cover events, fires
and/or explosions. The locations of telephones, public address systems, and alarms are given in the
Chapter 7.0, Contingency Plan.

Immediate emergency instruction to personnel is provided by a public address system using speaker horns
and speakers located throughout the 242-A and 242-AB Buildings and outside.

6.3.2.1 External Communications

The 242-A Evaporator is equipped with devices for summoning emergency assistance from the Hanford
Fire Department, the Hazardous Materials Response Team, and/or local emergency response teams, as
necessary. External communication is made through the normal system In addition, the following
systems are available for external communication with persons assigned to emergency response
organizations:
« A crash alarm telephone is available in the 242-A Evaporator control room. The crash alarm
telephone system provides communication of centralized emergency response instructions to
242-A Evaporator personnel

« Fire alarm pull boxes Fire alarm pull boxes and fire sprinkler flow monitoring devices are connected
to a system monitored around the clock by the Hanford Fire Department

« Telephone number 911 (811 if using a cellular phone) is the contact point for the Hanford Site; on
notification, the Hanford Patrol Operations Center notifies and/or dispatches required emergency
responders

« Telephone number 373-3800 is the single point of contact for the Hanford Site emergency duty
officer; this number can be dialed from any Hanford telephone

During certain periods, only one operator may be available within the 200 East plateau. This operator has
access to external communication using telephones located throughout the building.

6.3.2.2 Emergency Equipment

Emergency equipment is available throughout the 242-A Building. The locations of telephones, public
address systems, and alarms are given in Chapter 7.0, Contingency Plan.

Major fire damage is unlikely at the 242-A Evaporator because of the concrete construction and because
the amount of combustible material is minimized. Temperature-activated water sprinkler systems,
emergency lights, fire alarms pull boxes, and fire extinguishers are located throughout the facility. The
Hanford Fire Department is capable of providing rapid response to major fires at the 242-A Evaporator
and its vicinity, with a fire hydrant located near the east side of the facility.

Safety showers are located in the areas where personnel are most likely to have direct exposure of
hazardous materials: in the AMU room and on the first and fourth floors of the condenser room. Water
for these devices is supplied from the sanitary water system. Self-contained breathing apparatus units are
available in the control room for use throughout the 242-A Building for protection from radiological
hazards and are not subject to the HF RCRA Permit provisions.

Respirators are located in the PPE storage room near the entryway to the condenser room. Other PPE,
such as hazardous material protective gear and special work procedure clothing, are located in cabinets in
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the survey area. If required, PPE is donned before entry into the rooms containing mixed waste. The
level of personal protective equipment required depends on the level of contamination in the area being
entered and the activity being performed.

A spill control kit is located in a cabinet near the door to the PPE storage room. An inventory of the
equipment in the spill kit is included inside the cabinet. The spill kit cabinet door seal is checked monthly
to ensure the kit has not been used. The kit inventory is inspected annually.

The 242-A Evaporator operating personnel are trained in the use of emergency equipment (Chapter 8.0).
6.3.2.3 Water for Fire Control

Water for fire protection is supplied from the 200 East Area raw water system. Columbia River water is
supplied to the fire control system from the 282-E Water Supply Reservoir. The water distribution
system is sized to provide adequate volume and pressure to supply fire fighting needs under normal and
emergency conditions. A fire hydrant is located in the immediate proximity of the 242-A Building.

In the event that the sprinkler system at the 242-A Evaporator does not put out a fire, or the sprinkler
system is damaged during an accident, the Hanford Fire Department fire station will provide equipment as
described in Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02)

6.3.3 Aisle Space Requirement

Sufficient aisle space is maintained on the exterior of the 242-A Evaporator to allow access of personnel
and equipment responding to fires, spills, or other emergencies. Unobstructed fire lanes run from Fourth
Street and Canton Avenue to the 242-A Building main entrance to allow emergency vehicle access to the
main entrance and the nearby fire hydrant.

The 242-A Building interior aisle space is designed to allow access by emergency response personnel
while maintaining barriers to contain releases of gaseous or liquid waste and hazardous material.
Walkways in the rooms containing mixed waste are checked daily to ensure the walkways have not been
obstructed by portable equipment, trash, etc.

6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT
The following sections describe preventive procedures, structures, and equipment.
6.4.1 Loading and Unloading Operations

The feed transfer and slurry lines between the 242-A Evaporator and AW Tank Farm are constructed of
carbon steel piping with secondary containment and leak detection in a pipe-within-a-pipe arrangement.
Although the regulations exempt systems that serve as secondary containment from requiring secondary
containment, two of the drain lines from the 242-A Evaporator to AW Tank Farm also have outer
encasement piping and leak detection (refer to Chapter 4.0, 84.1.4, for information on these lines).

Waste transfers within the 242-A Building are contained by the secondary containment walls, floors and
drains (refer to Chapter 4.0, §4.1.4, for information on secondary containment at the 242-A Evaporator).

Mixed waste storage containers are not loaded or unloaded at the 242-A Evaporator. Unloading
operations occur when equipment contaminated with mixed waste exits the facility. Such materials are
fully sealed in plastic with absorbent material to absorb any free liquid present. Because of these
requirements, the likelihood of a spill outside the 242-A Building during this operation is extremely low.
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6.4.2 Run-Off

Liquid waste handling at the 242-A Evaporator occurs within tank systems with secondary containment.
Rooms containing mixed waste have drains that route to either the pump room sump or the feed tank,
241-AW-102. The pump room sump overflows to the feed tank as well. Therefore, run-off from a major
leak, such as a break in a large water line within the 242-A Building, would be contained within the
facility or drained to the feed tank (refer to Chapter 4.0, §4.1.4 for information on secondary containment
and drain systems).

6.4.3 Water Supplies

Raw and sanitary Columbia River water are supplied to the 242-A Evaporator via separate underground
lines from the 282-E Water Supply Reservoir. Raw water is filtered to prevent organisms and other
debris from clogging valves, fire hydrants, and other equipment. Sanitary water is filtered and treated
before distribution through a piping system separate from the raw water system.

The raw water supply to the 242-A Evaporator enters the 242-A-81 Water Service Building, passing
through a strainer and backflow preventer before entering the facility. The backflow preventer ensures
contaminated water cannot flow back into the raw water system. A second backflow preventer is
installed in the 242-A Building on the raw water supply line connecting with the condensate recycle line.
This system allows either raw water or process condensate to be used for the pump seal water and
deentrainment pad spray water without risk of contamination of the raw water system.

The sanitary water system provides water to the lunchroom, drinking fountains, men's and women's
change rooms, safety showers, and supply ventilation system air washers. There are no connections
between sanitary water and any system or piping containing mixed waste.

6.4.4 Equipment and Power Failures

Backup power is provided by a diesel generator. The diesel motor starts automatically on loss of
electrical power and has sufficient fuel to operate the generator to safely shut down the evaporator
process. An uninterruptible power supply system also is provided to allow continued operation of the
MCS computer to ensure uninterrupted monitoring until the emergency generator is fully on line.

The 242-A Evaporator is designed to mitigate the effects of failure of a major piece of equipment. In
general, the evaporator process can be shut down and the vapor-liquid separator gravity-drained to the
feed tank, 241-AW-102, in the event of equipment failure. The process condensate tank, TK-C-100, is
designed to overflow to feed tank 241-AW-102. This mitigates failure of the process condensate pump
used to transfer the process condensate to LERF.

Response to equipment and power failures are discussed in more detail in Chapter 7.0, Contingency Plan.
6.4.5 Personnel Exposure

Facility design, administrative controls, and personal protective equipment are used at the

242-A Evaporator to prevent undue exposure of personnel to mixed waste and other hazardous materials.

The following features were incorporated into the 242-A Evaporator design to minimize personnel

exposure.

« The facility is designed for remote operation of equipment containing highly radioactive solutions
such as waste feed and slurry. These solutions usually are present only in the pump room and
evaporator room, which are heavily shielded and routinely are not entered by operating personnel.

« The 242-A Building ventilation system is designed to provide air flow from uncontaminated zones to
progressively more contaminated zones.

Part 111, Operating Unit 4-6.7
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« Emergency lighting devices are located strategically throughout the 242-A Building.

« Eyewash stations and safety showers are located in rooms containing mixed waste or other hazardous
materials that personnel routinely enter. For location of these, refer to Chapter 7.0, Contingency Plan.

« Continuous air monitors with audio and/or visual alarms to notify personnel of airborne radioactive
contamination are provided in rooms that contain mixed waste and that routinely are entered.

« Methods for decontaminating vessels and equipment are available to reduce personnel exposure if
entry for maintenance activity is required.

« Offices, control room, change rooms, and lunchroom are situated to minimize casual exposure of
personnel.

All operations are conducted so employee exposure to mixed waste and other hazardous materials are
maintained ALARA. Exposures are minimized by engineering or administrative controls with protective
gear used where such controls are not practical. Before the start of any operation that might expose
personnel to the risk of injury or contamination, a review of the operation is performed to ensure the
nature of hazards that might be encountered are considered and that appropriate protective gear is
selected. Administrative procedures dictate the level of protective clothing worn and depend on the
location within the 242-A Building and the nature of the activity being performed. Personnel are trained
to wear personal protective equipment in accordance with approved work procedures.

6.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE
WASTE

The following sections describe prevention of reaction of ignitable, reactive, and incompatible waste.

6.5.1 Precautions to Prevent Ignition or Reaction of Ignitable or Reactive Waste

Administrative procedures are designed to prevent the ignition or reaction of waste at the
242-A Evaporator. The precautions include the following.

« Analysis is performed on candidate waste in the DST System to check that there are no exothermic
reactions when the waste is heated and that there will be no adverse affects due to mixing the contents
of different waste tanks in the feed tank and evaporator vessel (refer to Chapter 3.0, for details on
waste analysis).

« Sample analysis of the candidate waste in the DST System includes a surface sample to identify the
presence of a separable organic phase that might be ignitable. If a separate organic phase is detected,
the waste solution level in the feed tank is maintained above 2.54 meters to prevent transfer of the
organic phase to the 242-A Evaporator.

« The condensate tank, C-100, is equipped with instrumentation to detect the presence of a separable
organic phase. If a separate organic phase is detected, the tank is allowed to overflow, transferring
the organic phase to the feed tank, 241-AW-102.

« The condensate tank, C-100 is overflowed to the DST System following each campaign to prevent the
possibility of accumulating immiscible organics in the condensate waste tank.

« The vapor-liquid separator and the condensate tank are drained and flushed before any welding is
performed.

« Administrative safety controls have been established to control the use and quantities of combustibles
materials, fuels, and gases. Hot work activities such as cutting, welding, and brazing are
administratively controlled as part of the industrial safety program.

Part 111, Operating Unit 4-6.8
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6.5.2 Precautions for Handling Ignitable or Reactive Waste and Mixing of Incompatible Waste

Waste received at the 242-A Evaporator is protected from materials or conditions that might cause the
waste to ignite or react. Much of the waste handling is done remotely to reduce the risk to operating
personnel. For precautions taken to prevent the ignition or reaction of waste, refer to Section 6.5.1.

The constituents in the waste received at the 242-A Evaporator that are ignitable or reactive are not very
volatile. Therefore, the evaporation process renders the waste that is evaporated (i.e., the process
condensate) neither ignitable nor reactive.

Part 111, Operating Unit 4-6.9
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Table 6.1. Visual Inspection Schedule for Tanks, Piping, and Rooms.

Item Inspection Frequency® | Responsible Comments
organization
Tank and Piping Inspection
Condensate Inspect tank and piping for leaks, Daily Operations
tank and piping | corrosion, or wear.
Room Inspections
AMU room « Inspect tanks and piping for leaks, Daily Operations
corrosion, or wear.
« Inspect floor for spills or damage.
« Inspect for equipment malfunctions.
« Inspect for housekeeping/aisle space.
Pump room « Inspect piping for leaks, corrosion, Daily Operations | Use viewing window
or wear. in AMU room to
« Inspect floor for spills or damage. perform inspection.
« Inspect for equipment malfunctions.
« Inspect for housekeeping.
« Inspect pump room sump for
overflow.
Load out and « Inspect piping for leaks, corrosion, Daily Operations | Use viewing window
hot equipment or wear. in AMU room to
storage room « Inspect sumps and floor for spills or perform inspection.
damage.
« Inspect for housekeeping/ aisle
space.
Loading room « Inspect for housekeeping/ aisle Daily Operations | Use viewing window
space. in AMU room to
perform inspection.
Condenser « Inspect tanks and piping for leaks, Daily Operations
room corrosion, or wear.
« Inspect floors for spills or damage.
« Inspect for equipment malfunctions.
« Inspect for housekeeping/ aisle
space.
IX column * « Inspect piping for leaks, corrosion, Daily Operations | Surveillance is
room or wear. required only when

« Inspect floor for spills or damage.

mixed waste is present
in the piping.

! Continuously:

Daily: at least every 24 hours
Weekly: at least every 7 days
Monthly: at least every 31 days
Biannually: at least every 184 days
Annually: at least every 365 days

21X column was removed in 2003

Part I11, Operating Unit 4-6.10
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Table 6.2. Inspection Schedule of Safety, Security, and Emergency Equipment.

current and sufficient stock is
available.

Item Inspection Frequency® | Responsible Comments
organization
Security
Building external Verify external doors are Daily Operations | Entrances to office areas
doors closed and locked. are allowed to be unlocked.
Posted warning Verify signs are present, Weekly Operations
signs legible, and visible at
7.6 meters.
Outdoor lighting Verify outdoor lighting is Weekly Operations
sufficient.
Communications
Crash alarm Verify crash alarm telephone Monthly Operations
telephone is operable.
Emergency sirens Perform functional check to Monthly Operations
verify operability.
Radios Verify radios are operable and Monthly Operations
batteries are charged.
Telephones Verify telephones are Quarterly Operations
operable.
Intercom/public Verify systems are working Quarterly Operations
address system properly.
Emergency Equipment
Safety showers/ Verify safety showers and Monthly Operations
eyewash station eyewash station are operable.
Emergency lanterns | Verify emergency lanterns are Monthly Maintenanc
operable. e
Fire extinguishers Verify fire extinguishers are Monthly Operations
in their proper location with
no signs of tampering.
Spill response kit Verify all equipment is Monthly Operations
present (from checklist in kit)
with no signs of tampering.
Self-contained Verify shelf life of SCBA is Monthly Operations
breathing apparatus | current, no signs of
(SCBA) tampering.
Personal protective | Verify sufficient stock of Weekly Operations
clothing clothing is available.
Full-face respirators | Verify respirator shelf life are Monthly Operations

! Continuously: an operator must be present in the control room to respond to alarms

Monthly:
Daily:
Biannually:
Weekly:
Annually:

at least every 31 days.
at least every 24 hours
at least every 184 days
at least every 7 days

at least every 365 days

Part I11, Operating Unit 4-6.11
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Table 6.3. Inspection Schedule for Alarm Monitoring.

equipment storage room
and loading room. These
rooms drain to the pump
room sump.

Item Inspection Frequency® Responsible Comments
organization
Overfill Protectio
Vapor-liquid Monitor for vapor-liquid Continuously Operations Surveillance required only
separator: separator high level. when solution is in the
WFSH-CA11 vapor-liquid separator.
WFSH-CA12
Leak Detection
Sampler lines: Monitor feed and slurry Continuously Operations Surveillance required only
LDS-SMPL1 sampler lines for leaks. during feed or slurry
LDS-SMPL2 sampling.
Pump room Monitor for leaks in the Continuously | Operations | Surveillance required only
sump: evaporator room, pump when waste solution is
WFI-SUMP1 room, load out and hot present in the rooms listed.

! Continuously:
Monthly:
Daily:
Biannually:
Weekly:
Annually:

an operator must be present in the control room to respond to alarms.
at least every 31 days.
at least every 24 hours.
at least every 184 days.
at least every 7 days.
at least every 365 days.
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Table 6.4. Inspection Schedule for Maintenance and Other Inspections.

Item Inspection Frequency* Responsible
organization

Comments

Instrumentation Functional Checks and Calibrations

damage or tampering.

Leak detectors Perform leak detector Refer to Maintenance/ Perform functional checks within 92 days

functional checks. comment Operations of campaign startup and every 92 days
thereafter until the campaign is over.

Vapor-liquid Perform calibrations of Annually Maintenance

separator high loop instruments.

level alarms:

WFSH-CA11

WFSH-CA12

Pump room sump Perform calibrations of Annually Maintenance

level: loop instruments.

WFI-SUMP1

Emergency Electrical Equipment

Diesel generator Verify operability. Monthly Maintenance

Uninterruptible Verify output voltage and Annually Maintenance

power supply inspect battery for signs of

Fire Systems

control, labeling, fire lanes,
fire hydrants, etc.

Smoke detectors Verify operability Annually Hanford Fire
Department
Pull stations Verify operability Annually Hanford Fire
Department
Fire extinguishers | Verify that pressure is Annually Hanford Fire Refer to Table 6.2 for monthly inspection.
within proper range and Department
verify unimpaired physical
condition.
Fire hydrant Check that hydrant is Biannually Hanford Fire
operational. (182 days) Department
Fire inspection Walk down to check for Annually Hanford Fire Hanford Fire Department Checklist is
fire extinguishers, access Department used for the inspection.

Other Inspections

Integrity Check integrity of Refer to Operations
assessment vapor-liquid separator and comment
condensate tank per IAR.

Based on the 1998 IA report frequencies
for integrity testing is every 10 years,
unless otherwise required for system
repairs and upgrades.

Integrity Check integrity of Process Refer to Operations The next IA will be performed in 2008
assessment Condensate transfer line comment with a frequency for integrity testing
(PC-5000) every 10 (calendar) years, unless
otherwise required by an IQRPE or as
required for system repairs and upgrades.
All integrity assessments will be
conducted in accordance with
WAC 173-303-640.
! Continuously: an operator must be present in the control room to respond to alarms.
Monthly: at least every 31 days
Daily: at least every 24 hours
Biannually: at least every 184 days
Weekly: at least every 7 days
Annually: at least every 365 days
IAR = initial integrity assessment
NACE = National Association of Corrosion Engineers
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8.0 PERSONNEL TRAINING

This chapter discusses personnel training requirements based on WAC 173-303 and the Hanford Facility
RCRA Permit, WA7 89000 8967 (Permit). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford
Facility Dangerous Waste Part B permit application must contain two items: (1) an outline of both the
introductory and continuing training programs by owners or operators to prepare persons to operate or
maintain the TSD facility in a safe manner as required to demonstrate compliance with

WAC 173-303-330, and (2) a brief description of how training will be designed to meet actual job tasks in
accordance with the requirements in WAC 173-303-330(1)(d). Permit Condition I1.C, Personnel Training
contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

Compliance with these requirements at 242-A Evaporator is contained in Permit Attachment 33,
Chapter 8.0 and this chapter. This chapter supplements Permit Attachment 33, Chapter 8.0.

8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

The introductory and continuing training programs are designed to prepare personnel to manage and
maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
personnel to manage and maintain TSD units under normal conditions, the training programs ensure that
personnel are prepared to respond in a prompt and effective manner should abnormal or emergency
conditions occur. Emergency response training is consistent with the description of actions contained in,
Chapter 7.0, Contingency Plan. The introductory and continuing training programs contain the following
objectives:

* Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's
compliance with WAC 173-303

* Teach Hanford Facility personnel dangerous waste management procedures (including
implementation of the contingency plan) relevant to the job titles/positions in which they are
employed, and

* Ensure Hanford Facility personnel can respond effectively to emergencies.

8.1.1 Introductory Training

Introductory training includes general Hanford Facility training and TSD unit-specific training. General
Hanford Facility training is described in Attachment 33, Chapter 8.0, Section 8.1, and is provided in
accordance with the Permit Condition 11.C.2. TSD unit-specific training is provided to Hanford Facility
personnel, allowing those personnel to work unescorted, and in some cases is required for escorted access.
Hanford Facility personnel cannot perform a task for which they are not properly trained, except to gain
required experience while under the direct supervision of a supervisor or coworker who is properly
trained. Hanford Facility personnel must be trained within 6 months after their employment at or
assignment to the Hanford Facility, or to a new job title/position at the Hanford Facility, whichever is
later.

General Hanford Facility training: Refer to description in Attachment 33, Chapter 8.0, Section 8.1.
Contingency Plan training: Hanford Facility personnel receive training on applicable portions of the
Hanford Emergency Management Plan (Permit Attachment 4) in general Hanford Facility training. In

addition, Hanford Facility personnel receive training on content of the description of actions contained in
contingency plan documentation in Chapter 7.0 to be able to effectively respond to emergencies.

Part 111, Operating Unit 4-8.1
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Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator duties
in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System
receive training on implementation of the contingency plan and fulfilling the position within the Hanford
Incident Command System. These Hanford Facility personnel must also become thoroughly familiar
with applicable contingency plan documentation, operations, activities, location, and properties of all
waste handled, location of all records, and the unit/building layout.

Operations training: Dangerous waste management operations training (e.g., waste designation training,
shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit
(e.g., container management unit) and the type of activities performed at the waste management unit
(e.g., sampling). For example, training provided for management of dangerous waste in containers is
different than the training provided for management of dangerous waste in a tank system. Common
training required for compliance within similar waste management units can be provided in general
training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is
identified in the training plan documentation based on: (1) whether a general training course exists,

(2) the training needs to ensure waste management unit compliance with WAC 173-303, and (3) training
commitments agreed to with Ecology.

8.1.2 Continuing Training

Continuing training meets the requirements for WAC 173-303-330(1)(b) and includes general Hanford
Facility training and TSD unit-specific training.

General Hanford Facility training: Annual refresher training is provided for general Hanford Facility
training. Refer to description in Attachment 33, Chapter 8.0, Section 8.1.

Contingency plan training: Annual refresher training is provided for contingency plan training. Refer to
description above in Section 8.1.1.

Emergency coordinator training: Annual refresher training is provided for emergency coordinator
training. Refer to description above in Section 8.1.1.

Operations training: Refresher training occurs on many frequencies (i.e., annual, every other year, every
3 years) for operations training. When justified, some training will not contain a refresher course and will
be identified as a one-time only training course. The TSD unit-specific training plan documentation will
specify the frequency for each training course. Refer to description above in Section 8.1.1.

8.2 DESCRIPTION OF TRAINING DESIGN

Proper design of a training program ensures personnel who perform duties on the Hanford Facility related
to WAC 173-303-330(1)(d) are trained to perform their duties in compliance with WAC 173-303. Actual
job tasks, referred to as duties, are used to determine training requirements. The first step taken to ensure
Hanford Facility personnel have received the proper training is to determine and document the waste
management duties by job title/position. The second step compares waste management duties to general
waste management unit training curriculum. If general waste management unit training curriculum does
not address the waste management duties, the training curriculum is supplemented and/or on-the-job
training is provided. The third step summarizes the content of a training course necessary to ensure that
the training provided to each job title/position addresses associated waste management duties. The last
step is to assign training curriculum to Hanford Facility personnel based on the previous evaluation. The
training plan documentation contains this process.

Part 111, Operating Unit 4-8.2
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Waste management duties include those specified in Section 8.1 as well as those contained in
WAC 173-303-330(1)(d). Training elements of WAC 173-303-330(1)(d) applicable to the
242-A Evaporator operations include the following:

*  Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment
* Key parameters for automatic waste feed cut-off systems

e Communications or alarm systems

* Response to fires or explosions

e Shutdown of operations.

Hanford Facility personnel who perform these duties receive training pertaining to their duties. The
training plan documentation described in Section 8.3 contains specific information regarding the types of
training Hanford Facility personnel receive based on the outline in Section 8.1.

8.3 DESCRIPTION OF TRAINING PLAN

In accordance with Permit Condition 11.C.3, the unit-specific portion of the Hanford Facility Dangerous
Waste permit application must contain a description of the training plan. Training plan documentation is
maintained outside of the Hanford Facility Dangerous Waste Part B permit application and the Permit.
Therefore, changes made to the training plan documentation are not subject to the Permit modification
process. However, the training plan documentation is prepared to comply with WAC 173-303-330(2).

Documentation prepared to meet the training plan consists of hard copy and/or electronic media as
provided by Permit Condition 11.C.1. The training plan documentation consists of one or more
documents and/or a training database with all the components identified in the core document.

A description of how training plan documentation meets the three items in WAC 173-303-330(2) is as
follows:

1. -330(2)(a): "The job title, job description, and name of the employee filling each job. The job
description must include requisite skills, education, other qualifications, and duties for each position."

Description: The specific Hanford Facility personnel job title/position is correlated to the waste
management duties. Waste management duties relating to WAC 173-303 are correlated to training
courses to ensure training properly is assigned.

Only names of Hanford Facility personnel who carry out job duties relating to TSD unit waste
management operations at the 242-A Evaporator are maintained. Names are maintained within the
training plan documentation. A list of Hanford Facility personnel assigned to the 242-A Evaporator
is available upon request.

Information on requisite skills, education, and other qualifications for job titles/positions are addressed by
providing a reference where this information is maintained (e.g., human resources). Specific information
concerning job title, requisite skills, education, and other qualifications for personnel can be provided
upon request.

2. -330(2)(b): "A written description of the type and amount of both introductory and continuing
training required for each position."

Part 111, Operating Unit 4-8.3
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Description: In addition to the outline provided in Section 8.1, training courses developed to comply
with the introductory and continuing training programs are identified and described in the training

plan documentation. The type and amount of training is specified in the training plan documentation
as shown in Table 8-1.

3. -330(2)(c): "Records documenting that personnel have received and completed the training required
by this section. The Department may require, on a case-by-case basis, that training records include

employee initials or signature to verify that training was received."

Description: Training records are maintained consistent with Attachment 33, Chapter 8.0,

Section 8.4.
Table 8.1. 242-A Evaporator Training Matrix
Training Category
General Contingency | Emergency
Attachment 33 Hanford ! . .
Chapter 8 Training Category Facility P!ap Coor(_j|r_1ator Operations Training
o Training Training
Training
. . General Waste
) ) Orientation Management
Operating Unit 4: 242A Evaporator Program Emergency Emergency . .
= ! (handling, Container Tank System
Dangerous Waste Training Plan (Tank Farm Hazards Coordinator segregation Management | Management
(TFC-PLN-07) implementing category and 242-A Check List Training and '
Evaporator) packaging)
Job title/position Dangerous Waste
Worker
Categories*
?gﬂf:{o%em'ca' Waste Worker X X X X X X
Shift Technical Advisor | Waste Worker
(STASs) Supervisor/ X X X
Manager
Shift Manager (SMs) Waste Worker
Supervisor/ X X X X
Manager
Operational Engineer Waste Worker
(OEs) Supervisor/ X X X X
Manager
Environmental Waste Worker
Compliance Officer Supervisor/ X X X X
Manager
Waste Service Provider | Advanced Waste X X X X X
Worker

* Dangerous Waste Worker categories are defined in the Tank Farm Contractor Dangerous waste Training Pan
(TFC-PLN-Q7 current revision)

1
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11.0 CLOSURE AND FINANCIAL ASSURANCE

This chapter describes the planned activities and performance standards for closing the 242-A Evaporator.
Final closure will begin when the 242-A Evaporator is no longer needed.

Where information regarding treatment, management, and disposal of the radioactive source byproduct
material and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of 1954
as amended) has been incorporated into this document, it is not incorporated for the purpose of regulating
the radiation hazards of such components under the authority of this permit or chapter 70.105 RCW and
its implementing regulations but is provided for information purposes only.

11.1 CLOSURE PLAN/FINANCIAL ASSURANCE FOR CLOSURE

The 242-A Evaporator will be clean closed with respect to dangerous waste contamination that resulted
from operation as a TSD unit. To facilitate closure, the 242-A Evaporator is being viewed as consisting
of six components: tanks, ancillary equipment, piping, concrete floors/liners, structures, and underlying
soil. Only areas that have treated, stored, or handled dangerous waste will undergo closure activities.
Remedial actions with respect to contamination that was not a result of use of these areas for treatment,
storage, or handling of dangerous waste are outside the scope of this closure plan.

Contaminated equipment, tanks, and piping removed from the 242-A Evaporator will be considered
"debris" and transported to an appropriate permitted treatment, storage, or disposal unit for final
disposition. Uncontaminated structures will be left for future use or disassembled, dismantled, and
removed for disposal. Uncontaminated equipment and structures could include aqueous makeup, HVAC
and piping, steam condensate and cooling water piping, the control room, change rooms and
administrative/office areas.

The pipes located west and north of the 242-A Evaporator, which connect to A Farm and AW Farm, are
in the same bundles with pipes used for transfers between tanks in the DST System. To minimize
radiation exposure during closure, these pipes will be closed at the same time the piping for the

DST System is closed. Closure of these pipes will be performed per Double-Shell Tank System
Dangerous Waste Permit Application (DOE/RL-90-39).Clean closure requires decontamination or
removal and disposal of all dangerous waste, waste residues, contaminated equipment, soil, or other
material established in accordance with the clean closure performance standards of

WAC 173-303-610(2). This and future closure plan revisions will provide for compliance with these
performance standards. All work will be performed ALARA with respect to worker exposure to
dangerous and/or any other workplace hazards. Activities that are planned to achieve clean closure are
presented in the following sections.

11.2 CLOSURE PERFORMANCE STANDARD

Clean closure, as provided for in this plan, and in accordance with WAC 173-303-610(2), will eliminate
future maintenance and will be protective of human health and the environment.

After closure, the appearance of the land where the 242-A Evaporator is located will be consistent with
the appearance and future use of the surrounding land areas. This closure plan proposes to leave clean
structures and equipment in place after closure for potential future operations. This need will be
evaluated at the time of closure.

Part 111, Operating Unit 4-11.1
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11.2.1 Closure Standards for Metal Surfaces, and Concrete

This closure plan proposes use of a 'clean debris surface' (defined in the following paragraph) as the clean
closure performance standard for the metal surfaces, and concrete that will remain after closure. This
approach is consistent with Ecology guidance (Ecology 1994) for achievement of clean closure.

Attainment of a clean debris surface can be verified visually in accordance with the standard that states,
"A clean debris surface means the surface, when viewed without magnification, shall be free of all visible
contaminated soil and hazardous waste except residual staining from soil and waste consisting of light
shadows, slight streaks, or minor discolorations and soil and waste in cracks, crevices, and pits may be
present provided that such staining and waste and soil in cracks, crevices, and pits shall be limited to no
more than 5% of each square inch of surface area” (40 CFR 268.45).

Decontamination of concrete, per the 'debris rule' is based on a physical extraction method

(40 CFR 268.45, Table 1). The performance standard is based on removal of the contaminated layer of
debris. The physical extraction performance standard for concrete is removal of 0.6 centimeter of the
surface layer and treatment to a clean debris surface.

11.2.2 Closure Standards for Tanks

Using the 242-A Evaporator's decontamination system, the tank system could be flushed and
decontaminated. The rinsate will be sampled and analyzed. Results of the analysis with less than
designation limits for the constituents of concern will be accepted as indicating that the tanks are clean
with respects to dangerous waste residues. An alternative to decontaminating the tanks is to remove and
dispose of the tanks accordingly.

11.2.3 Closure Standards for Internal and/or External Piping

The internal and/or external piping of 242-A Evaporator will be flushed and drained as part of closure.
For piping where the contaminated surfaces can be inspected, an inspection will be performed to see if the
piping meets the clean debris surface standard in 40 CFR 268.45 incorporated by reference and can be
declared non-dangerous in accordance with WAC 173-303-071(3)(qq). If it is not possible to inspect the
contaminated surfaces or meet the clean debris surface performance standard, the particular piping of
concern will be removed, designated, and disposed of accordingly.

Dangerous and/or mixed-waste materials generated during closure activities will be managed in
accordance with WAC 173-303-610(5). Removal of any dangerous wastes or dangerous constituents
during partial or final closure will be handled in accordance with applicable requirements of

WAC 173-303-610(5).

11.2.4 Closure Standards for Ancillary Equipment

Ancillary equipment is defined as pumps and other miscellaneous equipment not otherwise specified in
this closure plan. Ancillary equipment will be removed and disposed.

11.2.5 Closure Standards for Underlying Soils

Clean closure of soil under the 242-A Evaporator will be accomplished by determining that the coated
concrete floor and stainless steel liners, kept contaminants from reaching the soil. The coated concrete
and liners provided secondary containment for all the tanks, process piping, and ancillary equipment
within the building. Unless inspections identify potential through-thickness cracks indicating
containment failure and a subsequent potential for soil contamination from TSD unit operations, the soil
will be considered clean closed. However, if inspections identify such cracks, and there have been
documented spills in the vicinity, potential soil contamination will be investigated. Soils will be sampled

Part 111, Operating Unit 4-11.2
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and analyzed for constituents of concerns. If the soil analytical results determine that, the constituents of
concern are at or below agreed to regulatory cleanup levels, the soil will be considered clean closed.
Permit Condition I11.K defines regulatory cleanup levels. Sampling and disposal objectives will be
determined at the time of closure activities through the data quality objectives process. If verification
sampling is required, a sampling analysis plan will be prepared before closure in a manner consistent with
Ecology guidance (Ecology 1994) for achievement of clean closure.

11.3 CLOSURE ACTIVITIES

At the time of closure, the closure plan will be modified as necessary to reflect current regulations and
information. If it is determined that clean closure is not possible, the closure plan will be modified to
address required postclosure activities.

11.3.1 General Closure Activities

Closure of the 242-A Evaporator will include removal of accumulated liquid waste (i.e., liquid remaining
from evaporator campaigns) by transferring the waste to the DST System and/or LERF. After the waste
has been removed, clean closure of the tanks, process equipment, the piping, concrete/liners, and the
structures will be accomplished by decontaminating the components, if required and demonstrating that
clean closure performance standards are met in accordance with WAC 173-303-610. Clean closure of the
soil will be accomplished by demonstrating that the concrete and liners kept the contaminants from
reaching the soil. If it is determined that soil contamination is possible, investigation and cleanup of the
soils will also be managed in accordance with WAC 173-303-610(2)(b).

Equipment or materials (personnel protective equipment, steam cleaners, etc.) used in performing closure
activities will be decontaminated or disposed at a permitted TSD facility as appropriate.

11.3.2 Constituents of Concern for Closure for 242-A Evaporator

Based on process knowledge and the risk to human health and the environment, the constituents of
concern for closure will be selected from the list of dangerous waste numbers in Chapter 1.0 through the
data quality objective process.

11.3.3 Removing Dangerous Waste

All of the waste inventory at the 242-A Evaporator will be processed before closure. Any residue
remaining in piping and equipment will be removed to an appropriate TSD unit.

11.3.4 Decontaminating Structures, Equipment, and Soils

Before closure activities begin, all waste inventories will be removed. To facilitate closure, tanks,
internal and/or external piping, ancillary equipment, concrete floors/liners, structures, and soil directly
beneath the structure will be decontaminated, as necessary, to demonstrate that the clean closure
performance standards are met.

Removal and disposal of most of the components will be determined at the time of closure. Clean closure
of the soil will be accomplished by demonstrating that the concrete/liners kept contaminants from
reaching the soil.

11.3.4.1 Tanks

In accordance with WAC 173-303-640 (8) at closure all pumpable waste will be removed from the
interior of the tanks, including the internal components such as the process condensate agitator. Both

Part 111, Operating Unit 4-11.3
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interior and exterior tanks surfaces will be decontaminated by flushing or spraying with steam, a
water-soluble cleaner, or other approved method, or removed as debris and disposed appropriately.

If the tanks are decontaminated, the tanks will be inspected visually for compliance with the clean debris
surface standard (40 CFR 268.45, Table 1, Extraction Technologies). If any areas are found not to meet
the clean debris surface performance standard, these areas will be decontaminated in-place. Per the debris
rule, only removal of contaminants from the surface layer is necessary for metal surfaces. Contamination
will be removed as specified in 40 CFR 268.45, Table 1, Extraction Technologies and/or other Ecology
approved methods.

If the decontamination option is used, the outside of the tanks also will be inspected for compliance to the
clean debris surface standard. Any areas found not to meet this performance standard will be
decontaminated in-place. Contamination will be removed from the surface layer using any of the
methods described for internal tank decontamination as specified in Alternate Treatment Standards for
Hazardous Debris (40 CFR 268.45, Table 1, Extraction Technologies and/or other Ecology approved
methods).. Before using decontamination solutions on the outside of the tanks, the floor will be inspected
for cracks or other openings that could provide a pathway to soil. This inspection will be performed as
described in Section 11.2.1 of this chapter in conjunction with mapping of potential through-thickness
cracks. Any such cracks will be mapped. The cracks will be sealed before beginning treatment or other
engineered containment devices (e.g., collection basins) will be used to collect and contain solutions.

Decontamination waste will be generated as a result of decontamination activities. Decontamination
waste may include but not be limited to the following: contaminated rags, and decontamination residue
(liquids and solvents used in the decontamination process). This waste will be collected, designated, and
managed in accordance with WAC 173-303. If it is not possible to meet the closure by removal or
decontamination (clean closure) performance standard, contaminated portions of the tanks could be
removed, designated, and disposed of in accordance with 40 CFR 268, incorporated by reference by
WAC 173-303-140 as appropriate. The inspections for a clean debris surface will be documented on an
inspection record.

11.3.4.2 Internal and/or External Piping and Ancillary Equipment

The internal piping and ancillary equipment for the 242A Evaporator will be flushed and drained as part
of closure. For piping where the contaminated surfaces can be inspected, an inspection will be performed
to see if the piping meets the clean debris surface standard in 40 CFR 268.45 and can be declared non-
dangerous. If it is not possible to meet the clean debris surface standard or the piping cannot be
inspected, portions of the internal piping will be removed, designated, and disposed of accordingly.

External piping (transfer lines) and ancillary equipment between 242A and LERF consists of below grade
and above grade piping. Below grade piping will be dispositioned at closure either by removal,
designation and disposal in accordance with WAC 173-303-610(5) and 40 CFR 268 or closed in
accordance with another Ecology approved process. For above grade piping, it will be dispositioned
consistent with the provisions for internal piping.

Rinsate from the external piping and internal piping will be processed through ETF. Details regarding the
process for rinsing any internal and external piping and ancillary equipment will be provided in the
closure plan in accordance with WAC 173-303-610(3)(a)(v) upon modification as stated in Section 11.6
Dangerous and/or mixed-waste generated during closure activities will be managed in accordance with
WAC 173-303-610(5). Removal of any dangerous wastes or dangerous constituents during partial or
final closure will be handled in accordance with applicable requirements of WAC 173-303-610(5).

Part 111, Operating Unit 4-11.4
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If the performance standards are not met, the interior surfaces will be cleaned using an appropriate
decontamination method and the method repeated until the surfaces meet the clean closure performance
standard.

The 207-A pump pit, located east of the 242-A Evaporator, will be closed using the performance
standards for pipes and concrete (e.g., WAC 173-303-610(5) and 40 CFR 268 debris rule standards
Table 1, Extraction technologies.). A visual inspection will be performed. If the interior surfaces meet
the performance standards (clean debris surface), the 207-A pump pit will be considered clean closed.

If the performance standards are not met for any components described above, the interior surfaces will
be cleaned using an Ecology approved decontamination method and the method repeated until the
surfaces meet the clean closure (clean debris surface) performance standard; or a decision will be made to
remove, designate and dispose of piping and equipment in accordance with WAC 173-303.

11.3.4.3 Concrete/Liner

The coated concrete floor and the pump room sump liner provide secondary containment for all the tanks,
process piping, and ancillary equipment. All concrete and liners will be inspected visually and surveyed
radiologically before any decontamination. The purpose of the inspection will be twofold: to identify
and map any cracks in the concrete that might have allowed contaminants a pathway to the soil below and
to identify areas that potentially are contaminated with dangerous waste or dangerous waste residues. The
inspection standard will be a clean debris surface as defined in Section 11.2 .1. The inspection of the
concrete for a clean debris surface will be documented on an inspection record. Those areas already
meeting the standard will be clean closed as is.

Those potentially contaminated areas will undergo decontamination to meet the clean closure standard of
a clean debris surface. The concrete will be washed down; the rinsate collected, designated, and disposed
of accordingly. The concrete will be re-inspected for a clean debris surface. Concrete surfaces indicated
by visual examination, as potentially still being contaminated will have the surface layer removed to a
depth of 0.6 centimeter by scabbing or other approved methods. This will not threaten the environment,
even if potential through-thickness cracks had been found during the inspection, because concrete
decontamination (scabbing) will not employ liquid solutions that could enter cracks and because scabbing
residues will be vacuumed away from cracks as any residue is generated.

Achievement of a clean debris surface will be documented on an inspection record. Decontamination
residues will be collected, designated, and managed as appropriate.

11.3.4.4 Structures

If contaminated with either dangerous or mixed waste constituents, structures will be decontaminated
and/or disassembled, if necessary, packaged, and disposed in accordance with existing land disposal
restrictions (WAC 173-303-140).

Closure steps could include the following activities.
« Containerize (as necessary and practicable) and remove any remaining waste.

« Review operating records for spillage incidents and visually inspect area surfaces for evidence of
contamination or for cracks that could harbor contamination or allow the escape of decontamination
solutions. Inspect storage area surfaces for visible evidence of contamination (e.g., discoloration,
material degradation, wetness, and odor). If contamination is evident, the affected area(s) will be
decontaminated.

Part 111, Operating Unit 4-11.5
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« Decontaminate walls and floors to minimize the potential for loose contamination and to facilitate any
required radiation surveys and/or chemical field screening. Wash down could be by water rinse or
high-pressure, low-volume steam cleaning coupled with a detergent wash. After decontamination, the
building walls and floor will be compared to closure performance standards.

« Collect rinsate and manage as dangerous waste for appropriate disposal.
« Secure (lock) personnel entries into building and post doors with appropriate warning signs.

Clean closure of structures will occur in accordance with WAC 173-303-610. Remediation of soil
contamination beneath or around containment buildings will be performed in conjunction soil closure
requirements.

11.3.4.5 Underlying Soils

Clean closure of soil under the 242-A Evaporator will be accomplished by demonstrating that the coated
concrete floor and stainless steel liners kept contaminants from reaching the soil. The coated concrete
floor provided secondary containment for all the tanks, process piping, and ancillary equipment. Unless
inspections identify potential through-thickness cracks indicating containment failure and a subsequent
potential for soil contamination from TSD unit operations, the soil will be considered clean closed.
However, if inspections identify such cracks, and there have been documented spills in the vicinity,
potential soil contamination will be investigated.

Where it is possible to inspect visually directly beneath the tanks, a visual inspection will be performed.
Where it is not possible to inspect visually beneath the tanks, an evaluation of the tank integrity will be
made. The condition of the tank will be evaluated to determine if there was any potential for leakage. If
no cracks, severe corrosion, or evidence of leaks is observed, it will be reasoned that mixed or dangerous
waste solutions could not have penetrated to the soil directly below the tank.

114 MAXIMUM WASTE INVENTORY

The 242-A Evaporator is used to treat mixed waste from the DST System by removing water and most
volatile organics. Two waste streams leave the 242-A Evaporator following the treatment process. The
first waste stream, the concentrated slurry (in which approximately half the water content is removed and
a portion of the volatile organics), is pumped back into the DST System. The second waste stream,
process condensate (containing a portion of the volatile organics removed form the mixed waste during
the evaporation process), is routed through condensate filters before being transferred to LERF. The
242-A Evaporator is used to treat up to 870,642 liters of mixed waste per day.

Tank C-100 receives process condensate and potentially contaminated drainage from the vessel vent
system. The maximum design capacity for the C-100 tank is 67,380 liters.

Vapor-liquid separator, C-A-1, is located in the evaporator room and is used to separate vapor from the
boiling slurry solution and deentrain liquid from the vapor before it enters the condensers in the
condenser room. The maximum design capacity of C-A-1 is 103,217 liters.

11.5 CLOSURE OF TANKS

Clean closure of 242-A Evaporator will consist of the removal and disposal of all dangerous waste and
the decontamination and/or removal and disposal of contaminated equipment, including tanks.

Part 111, Operating Unit 4-11.6
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11.6 SCHEDULE FOR CLOSURE

Closure of 242-A Evaporator is not anticipated to occur within the next 15 to 20 years. The actual year of
closure will depend on the time required for current waste to be processed and what role the

242-A Evaporator will play in processing additional waste generated during future activities in the

200 Areas. Other factors affecting the year of closure include changes in operational requirements,
lifetime extension upgrades, and unforeseen factors. When a definite closure date is established, a revised
closure plan will be submitted to Ecology. The activities required to complete closure are planned to be
accomplished within 180 days in accordance with WAC 173-303-640(4)(c). Should a modified schedule
be necessary, a revised schedule will be presented and agreed to before closure in accordance with

WAC 173-303-640(4)(b).
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