P.O. Box 450, MSIN H6-60
ichland, Washington 99352

06-ED-015 FEB 16 2008

Ms. Jane Hedges, Program Manager

Nuclear Waste Program

State of Washington

Department of Ecology

3100 Port of Benton Blvd.

Richland, Washington 99352 DN

Dear Ms. Hedges:

SUBMITTAL OF CALENDAR YEAR 2005 LAND DISPOSAL RESTRICTIONS
ASSESSMENT OF 242-S AND 242-T EVAPORATORS IN SUPPORT OF ANFORD
FEDERAL FACILITY AGREEMENT AND CONSENT ORDER MILESTONE M-26-010

Reference:  Calendar Year 2004 Hanford Mixed Waste Land Disposal Restrictions Report
(DOE/RL-2005-23, Revision 0), dated April 27, 2005.

This letter transmits the Land Disposal Restrictions Assessment Report for the 242-S and 242-T
Evaporators (attached). The commitment to assess these evaporators is documented in Table 3-4
of the Reference. With the submittal of this report, the U.S. Department of Energy, Office of
River Protection has completed the assessment of all mixed waste and potential ixed waste
areas scheduled in the Reference.

This assessment was discussed in advance with your staff.

If you have any questions, lease contact me, or your staff may contact Woody ussell,
Environmental Division, (5U9) 373-5227.

Sincerely,

¢

epens, Mandger
River Protection

RoyJ. S
ED:RWR Office

Attachment

cc: See page 2
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EXECUTIVE SUMMARY

The Land Disposal Restrictions Assessment Program, as applied to tank farm facilities,
addresses requirements identified in a March 2000 Director’s Final Determination from
the State of Washington, Department of Ecology!!l. The program assesses the status of
mixed waste storage at tank farm facilities against federal and state requirements.

The CH2M HILL Hanford Group, Inc. calendar year 2005 commitment, as documented
in Table 3.4 of DOE/RL-2004-07, “Calendar Year 2003 Hanford Site Mixed Waste L: |
Disposal Restrictions Report,” was to assess potential mixed waste storage  1es at the
242-S Evaporator and the 242-T Evaporator. The two evaporators are listed as Resource
Conservation and Recovery Act past practice units subject to closure under Hanford
Federal Facility Agreement and Consent Order Milestone M-45-00.

Although documentation reviewed contains information on potential mixed waste in the
242-S Evaporator, it is insufficient to determine the waste volumes or characteristics.
Documentation available for the 242-T Evaporator is insufficient to determine volumes
or characteristics of waste that may remain in the process vessels. Sufficient information
is available to determine that the tanks in the 242-T-601 chemical facility do not contain
chemical product and are not a mixed waste. As the 242-S and 242-T evaporators are
Resource Conservation and Recovery Act past practice units, they are subject to « sure
pursuant to Hanford Federal Facility and Consent Order Milestone M-45-00. Complete
characterization of waste volume and characteristics will be accomplished during the

« Hsure planning activity.

Where information regarding treatment, mana, it, 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, it is not
incorporated for the purpose of regulating the radiation hazards of such components
under the authority of Chapter 70.105 RCW and its implementing regulations but is
provided for information purposes only."

[1] State of Washington, Department of Ecology (Ecology), 2000, “Final Determination pursuant to the
Hanford Federal Facility Agreement and Consent Order (HFFACO) regarding the U.S. Department of
Energy’s (DOE) compliance with Land Disposal Restriction (LDR) requirements of Washington State’s
Hazardous Waste Management Act and the Federal Resource Conservation and Recovery Act, DOE’s
annual LDR Report, and HFFACO Milestone M-26-01.” Letter to R. French, DOE, Office of River
Protection, and K. Klein, DOE, Richland Operations Office, from Ecology, March 29, 2000.
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LIST OF TERMS

ABBREVIATIONS AND ACRONYMS

CYy calendar year

CH2M HILL CH2M HILL Hanford Group, Inc.

HFFACO Hanford Federal Facility and Consent Order

LDR Land Disposal Restrictions

PFP Plutonium Finishing Plant

RCSTS replacement cross site transfer system

RPP Resource Conservation and Recovery Act pasi ractice
SCI Surveillance and Compliance Inspection
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1.0 INTRODUCTION

The Land Disposal Restrictions (LDR) Assessment Program, as applied to tank farm

facilities, addresses requirements identified in a March 2000 Director’s Final

Determination from Ecologym. The program assesses the status of mixed waste storage
tank farm facilities against federal and state requirements.

The CH2M HILL Hanford Group, Inc. (CH2M HILL) calendar year (CY) 2005
assessment commitment, as documented in Table 3.4 of DOE/RL-2004-07, “Calendar
Year 2003 Hanford Site Mixed Waste Land Disposal Restrictions Report,” is to evaluate
potential mixed waste storage at the 242-S Evaporator and the 242-T Evaporator. The
two evaporators are listed as | iource Conservation and Recovery Act past practice
(RPP) units subject to closure under Hanford Federal Facility and Consent Order
(HFFACO) Milestone M-45-00.

This asses  :ntaddressesthei >l ntation of LDR :quirements and the >tential for
unknown or unidentified dangerous or mixed waste at the 242-S Evaporator and the
242-T Evaporator.

2.0 ASSESSMENT PLAN AND METHODOLOGY
This assessment of the RPP units 242-S Evaporator and 242-T Evaporator consisted of:

e Review of a facility Surveillance and Compliance Inspection (SCI) report
documenting a field walk-through in July 2004, conducted by CH2M HII
environmental staff. Due to the condition of the 242-T Evaporator buildings and
associated entry requirements, the field walk-through was limited to theext r
of the facility. The walk-through of the 242-S Evaporator did not include an entry
into the “backside”. The backside, which contains the process equip :nt, was
viewed through lead glass inspection windows.

e Review of a walk-through of the 242-S Evaporator was performed by
environmental staff in November 2005. The walk-through of the 2.~ .S
Evaporator did not include an entry into the “backside”. The backside, which
contains the process equipment, was viewed through lead glass spe on
windows.

e Review of historic documentation for each evaporator. Section 6 of this report
lists the documents reviewed.

e Operator round sheets for CY 2005.

[2] State of Washington, Department of Ecology (Ecology), 2000, “Final Determination pursuant to the
Hanford Federal Facility Agreement and Consent Order (HFFACO) regarding the U.S. Department of
Energy’s (DOE) compliance with Land Disposal Restriction (LDR) requirements of Washington State’s
Hazardous Waste Management Act and the federal Resource Conservation and Recovery Act, DOE’s
annual LDR Report, and HFFACO Milestone M-26-01.” Letter to R. French, DOE, Office of River
Protection, and K. Klein, DOE, Richland Operations Office, from Ecology, March 29, 2000.

5




FY 2006-POPD-S-0313

3.0 GENERAL FACILITY INFORMATION

The evaporator facilities were initially used to concentrate chemical processing waste and
to increase the available storage capacity of the single-shell tanks. This increased
capacity was accomplished by increasing the concentration of the waste by evaporation
of water. The evaporation process occurred at sub-atmospheric pressure using steam to
heat the evaporation vessel to boil water from the waste. The water vapor was condensed
and discharged to the ground through a crib. When the liquid was sufficiently
concentrated it was returned to a designated effluent tank. Modifications occurred to
both facilities to allow their use for other operations as discussed below. See Appendix A
for diagrams of the facilities.

3.1 242-S Evaporator

The 242-S Evaporator facility is located north of the 241-S Tank Farm and west of the
241-ST Tank Farm. The 242-S Evaporator consists of a segmented building containing
process, control, and personnel areas. The process section of the facility is approximately
23 meters (75 feet) long by 15 meters (50 feet) wide and 18 meters (60 feet) high. The
process portions of the facility contain the condenser and evaporator rooms and a
separate vault for the ion exchange column. The geometry of individual vessels within
the facility is described below. The control room, lunch room, change room, and cold
storage room are located in a one-story service building on the west side of the process
rooms. The service building is approximately 14 meters (45 feet) square.

The mission of the 242-S Evaporator was to concentrate tank waste in the 241-S Tank
Farm. Operation of the evaporator began in 1973 and continued until 1980. The facility
was shut down in 1980 and placed in standby mode in 1981. A number of piping
configuration changes were made to the evaporator in 1985 so that the ion exchange
column and some of the process tanks could be used to reduce uranium content in the
216U1/U2 Crib groundwater. These changes allowed groundwater to be pumped to the
facility (tanks) for processing through the ion exchange column, using existing pumps
and process lines. Treated liquid was transferred to the tank farm. This activity was
conducted during 1985. After the facility was placed in non-operational status

eng : 1cor s, such as discom ted or blanked p :lines, were used to isolate the
facility from the tank farms. The facility currently contains controls for the tank waste
transfer system and houses the control room for the replacement cross site transfer system
(RCSTS). The facility also houses instrument air compressors for 241-SY Tank Farm
and alarms for the 244-S double-contained receiver tank and the 241-SY/SX Tank Farms.

In its original configuration, the facility was connected by piping to Tank 241-S-102 (and
later to Tank 241-SY-102), which was the feed and blending tank for the evaporator, and
to Tank 241-S-103, which was the effluent tank for concentrated waste and other
byproducts of the process. Tank 241-S-103 received the concentrated waste returned
from the evaporation process and other facility effluents. Treated condensate was routed
to the 216-S-25 Crib. The facility consists of a number of components for evaporation of
the liquid from the feed/blending tank and return of the concentrated waste to

Tank 241-S-103. The following is a listing of the major vessels within the facility:
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o 242-5-C-A-1, 134,750 liters (35,600 gallons), a vapor/liquid separator
approximately 12 meters (40 feet) high and 4.6 meters (15 feet) diameter.

e E-A-1, areboiler approximately 4.6 meters (15 feet) high and 1 meter (3.5 feet)
diameter.

e 242-5-E-C-1, a primary condenser approximately 5.5 meters (18 feet) long and 2
meters (7 feet) diameter.

e 242-S-E-C-2, an inter condenser approximately 2 meters (7 feet) long and 0.5
meter (1.5 feet) diameter.

e 242-S-E-C-3, an after condenser approximately 2.3 meters (7.5 feet) long and 25
centimeters (10 inches) diameter.

e 242-S-TK-C-100, 67,370 liter (17,800 gallon) condensate catch tank.

242-S-IX -1, 4,288 liter (1,133 gallon) ion exchange column approximately 1.2

meters (4 feet) diameter and 4.9 meters (16 feet) high.

242-S-TK-E-101, 15,897 liter (4,200 gallon) eluent tank.

242-S-TK-E-102, 379 liter (100 gallon) anti-foam tank.

242-S-TK-C-103, 1,893 liter (500 gallon) flow measurement tank.

242-S-TK-E-104, 2,347 liter (620 gallon) decontamination tank approximately

1.5 meters (5 feet) diameter and 1.5 meters (5 feet) high.

242-S-DU-C-1 de-entrainment tank.

o 242-S-TK-302-C, 177,895 liter (47,000 gallon) acid storage tank located above
ground, outside the facility. This tank was originally an acid addition tank and
was also later used as 1g storage for the U1/U2 Crib groundwatet e it was
treated in the ion exchange column. This tank has been emptied a :aned for
use as a raw water storage and chemical addition tank for the RCSTS.

e Floor sump in the hot side of the facility, 3,785 liters (1,000 gallon) capacity,
approximately 1.5 meters (5 feet) square and 1.8 meters (6 feet)d .

3.2 242-T Evaporator

The 242-T Evaporator facility is located in the 200 West Area, northeast of and adjacent

to the 241-TX Tank Farm. The facility was built as a prototype in the early 1950s to

remove liquids and reclaim space in existing waste storage tanks, and later to process

Plu ] Plant (PFP) was The a atorwas Hdif 1| reral times. It

was used to process liquid into concentrated solids (crystallization), as well as to remove
quids and concentrate the waste.

The mission of the 242-T Evaporator was to concentrate tank waste in the 241-T Tank
Farm. The evaporator was first operated as a batch unit from 1952 until its first shutdown
in 1955. The plant was not used again until 1965, when the first modifications were
made and the plant was run as a continuous evaporation process until 1972. In 1973
modifications were made to allow the facility to neutralize and concentrate waste from
PFP. This role continued until 1980. In April 1981, a shutdown/standby plan was
written. A final waste transfer out of the facility was made in 1982.

The facility is housed in a rectangular concrete building with a divided process area
(radiological area, or “hot™), a control area (non-radiological, or “cold”), and a stand
alone chemical storage tank building. The process area has 0.6 meter (2 feet) of concrete

7
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shielding and is approximately 3 meters (43 feet) long, 12.8 meters (42 feet) wide, with
6.7 meter (22 feet) tall walls, and a 12.7 centimeter (5 inch) thick cover block (flat) roof,
reinforced with external steel trusses. The process area roof cover blocks have been
foamed over. The processing area consists of a feed cell, evaporator cell, ar a
condensate cell that are separated by one foot thick concrete walls. One corner of the
condensate cell holds the sample gallery and the decontamination sink.

The attached si1 e story control area contained a now defunct lunch room, wash room,
and lavatory, a change room, a control room, instrument air dryers, and an anti-foam tank
and pump.

242-T-601, a small chemical storage building next to the evaporator, has seven tanks
(both inside and outside the building) that were used to store make-up chemicals for the
evaporation process.

The following vessels are located with the 242-T Facility:

242-T-101, 41,635 liter (11,000 gallon) evaporator vessel
242-T-102, 15,987 liter (4,200 gallon) feed tank
242-T-103, 178 liter (47 gallon) preheater

242-T-104, 178 liter (47 gallon) pri eater

242-T-105, 568 liter (150 gallon) cyclone separator
242-T-106, packed scrubber

242-T-107, condenser

242-T-108, 16,276 liter (4,300 gallon) condenser catch tank
242-T-109, 16,276 liter (4,300 gallon) condenser catch tank
242-T-110, 360 liter (95 gallon) cyclone catch tank
242-T-123, compressor receiver tank

242-T-112, anti-foam tank

The following chemical make-up tanks are located in or near the 242-T-601 building:

242-T-601 ...-1, 5,000 liter (1,322 gallon) sodium ferrocyanide tank
242-T-601-TK-2, 24,000 liter (6,345 gallon) acid tank
242-T-601-TK-3, 1,200 liter (317 gallon) nickel sulfate tank
242-T-601-TK-4, 209 liter (55 gallon) nickel sulfate tank
242-T-601-TK-5, 12,810 liter (3,384 gallon) caustic tank
242-T-601-TK-6, 2,230 liter (588 gallon) caustic tank
242-T-601-TK-7, 5,000 liter (1,322 gallon) unlabeled chemical tank
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4.0 ASSESSMENT RESULTS

4.1 Potential Mixed Waste Evaluation of the 242-S Evaporator

The 242-S Evaporator contains residual waste materials in several of its vessels. The
following process vessels were drained and flushed following the facility shutdown in
1981 and may contain small amounts of liquid from that activity: E-C-1 primary
condenser, E-C-2 inter condenser, E-A-1 reboiler, E-C-3 after condenser, TK-C-103 flow
measurement tank, and DU-C-1 de-entrainment unit. The following is the last known
status of the other vessels within the 242-S Evaporator Facility:

C-A-1 vapor/liquid separator. The vapor/liquid separator contains a residual
liquid of about 7.6 to 10.1 centimeters (3 to 4 inches) remaining in the ottom of
the vessel. It is not known what this liquid is, but it is likely undrained liquid
from the flushing operation.

TK-C-100 condensate catch tank. The condensate catch tank was last used during
the U1/U2 groundwater treatment campaign in 1985. It was not re-used after  it.
The tank contains approximately 30,000 to 34,000 liters (8,000 to 9,000 gallons)
(approximately 2.5 to 3 meters [8 to 10 feet] depth) of residual waste. The
amount of sludge in this waste is unknown. Since the resin in the ion exchange
column was organic, the tank likely also contains some organic materials. "~ e
concentration of organic material is unknown. No sample data is available to
determine the constituents of the waste material : | only limited process history
information is available for 242-S.

[X-D-1 ion exchange column. The column originally contained a ze« te ion
exchange medium. To support the U1/U2 groundwater treatment campaign in
1985, an organic ion exchange resin, most likely a polystyrene ty; was added to
the ion exchange column. After the Ul/U2 treatment e resin was regenerated
with sodium hydroxide and the column was filled with water to cover the resin.
Radioactive iterial in the column is expected to be similar to that contained in
the condensate catch tank.

TK-E-01 eluent tank. ...e eluent tank originally contained sodium nitrate for
regeneration of the ion exchange column, and was later used in the U1/U2
treatment campaign to contain sodium hy oxide for regeneration of the ion
exchange column. The tank is currently empty.

TK-E-102 anti-foam tank. The anti-foam tank was used in the U1/U2 treatment
campaign. It contains a residual amount of white powder and is labeled as
“Sodium Bicarbonate.” The tank was sampled in 1997 and the analysis
confirmed that the tank contained sodium bicarbonate.

TK-E-104 decontamination tank. It is believed to contain a minimal heel of
yellow-tinted water.

TK-302-C. This tank was originally an acid addition tank for injection of dilute
nitric acid in the process stream, and was more recently used during the
groundwater treatment campaign as lag storage for the 216-U1/U2 groundwater.
This tank has been emptied and cleaned for use as a raw water storage and
chemical addition tank for the RCSTS.
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e Pump Room Floor sump. This sump contains an undetermined amount of floor
drainage from the hot side of the facility.

Gap analysis: Although the reviewed documentation contains information on potential
wastes that may be present within the 242-S Evaporator, the information is insufficient to
determine the volume or characteristics of remaining was ~ As a RPP unit, the 242-S
Evaporator is subject to the requirements of HFFACO Milestone M-45-00, “Complete
Closure of All Single-Shell Tank Farms.” Full characterization of the remaining
potential mixed waste will be accomplished as part of the closure.

4.2 Potential Mixed Waste Evaluation of the 242-T Evaporator

The radiological and chemical materials contained in the 242-T Evaporator are unknown,
although RPP-13329, Tank Farm Facility Hazard Categorization, indicates that radiation
readings were obtained in CY 2000 and that this reading would indicate approximately
200 gallons of waste remains in the evaporator. The facility suffered a breakdown in the
evaporator and was abandoned. The shutdown report tasks, if completed, were never
documented. Shutdown tasks identified lines to be flushed, lines to be blanked to isolate
the facility from other process facilities or to isolate specific equipment to minimize
chances of unplanned operation, and replacement of filter(s) to allow for atmospheric
breathing. Process vessels are not maintained. The building roof inspection occurs once
every five years. In the early 1970s, the ground under the floor of the 242-T vaporator
washed out, and side-wall and floor cracks developed. The cracks and )undation voids
were back-filled with grout.

Gap analysis: Waste material may still remain in the sump, as the shutdown plan to
pump the sump back to the feed tank may not have been implemented. Other process
vessels such as the evaporator, condenser, and catch tanks may contain waste  iter’ ~ of
unknown concentrations and volumes. The radiation level from the side-wall of the
evaporator is 1 R/hr at 2.4 meters (8 feet). Available data is insufficient to . aracterize
waste volumes or characteristics. As a RPP unit, the 242-T Evaporator is subject to the
requirements of HFFACO Milestone M-45-00, “Complete Closure of All Single-Shell
Tank Farms.” Full characterization of the remaining potential mixed waste will be
accomplished as part of the closure.

The seven chemical storage tanks associated with the 242-T-601 facility were inspected
in 1997. Six of the tanks were found to be empty and a seventh (242-T-601-TK-3)
contained a small liquid heel that was sampled and found to have a neutral pH. It was
concluded that this liquid was water. All tanks in 242-T-601 are considered to be benign
(i.e., do not present an environmental release hazard).

10
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4.3 Walk-Through Inspections

Due to access restrictions, physical inspection of the facilities was limited to the outside
of the 242-T Evaporator and to the general access areas of the 242-S Evaporator. As with
previous LDR assessments, a review of completed SCIs and recent walk- ¢« :hs have
been used. Checklists used to conduct the SCIs were revised in 2004 to more effectively
support the LDR assessment process, and mirror the “Interim Status Com; ance
Checklist” developed by the U.S. Department of Energy, Office of River Protection for
its LDR assessments.

5.0 Documents Reviewed

e HNF-2503, Authorization Basis Status Report (Miscellaneous WRS Facilities,
Tanks, and Components), Revision 0, April 1998.

e SD-HS-SAR-009, 242-T Evaporator Facility Shutdown/Standby to Condition V
Safety Analysis Report, February 1983.

e RPP-13329, Tank Farm Facility Hazard Categorization, Revision 3, March 2004.
e HNF-4508, Hazard Evaluation for 242-T Evaporator Facility, Revision 0, June

1999.

e SD-WM-SSP-002, 242-S Facility Shutdown/Standby Plan, Revision 0, September
1988.

e RPP-6599, Hazard Evaluation for 242-S Evaporator * ot Side”, Revision 0,
September 2000.

e RPP-SCI-04-001, 242-S, ~ 12-T, 272-S, and 244-TX.

e TF-OR-ST3-DW, “242-S, 244-S, S, and SX Farm Daily/Weekly Rounds,” for the
months of January, March, June, and October 2005.

e TF-OR-ST4-DW, “242-T, 244-TX, T, TX, TY and U Farm Daily/Weekly
Rounds,” for the months of January, March, June, and October 2005.
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APPENDIX A

DIAGRAMS FOR
242-S EVAPORATOR AND 242-T EVAPORATOR

A-1
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Plan View for 242-T Evaporator
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Attachment

WASTE STORAGE REQUIREMENTS CHECKLIST

Consisting of 19 pages, including coversheet


































































