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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 sum of the fractions 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.

! Concn)
& LIMIT,

<1

® 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.

iZ (Concr y 4

=1 LIMIT,

¢ 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
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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
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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)
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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:

- 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:

- 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:

- Arectifier 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
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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,
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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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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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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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