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The following subgroups were selected for development of conceptual contaminant distribution
models:

Tanks

Diversion boxes (including valve pits)
Pipelines .

Septic tanks and drain fields.

Conceptual contaminant distribution models were developed (and representative sites were
selected) for each subgroup based on the approach outlined in the Implementation Plan
(DOE/RL-98-28). The following representative sites were selected:

o Tanks:

— CX Tank System, which includes thé 241-CX-70 Tank, the
241-CX-71 Neutralization Tank, and the 241-CX-72 Tank

— Hexone Stofage and Treatment Facility, which includes Tanks 276-S-141 and
276-S-142.

« Diversion Boxes, Including Valve Pits: The 200-W-59 Diversion Box for diversion
-box sources

« Pipelines: The 200-E-111 Encased Pipeline for pipeline sources -

o Septic Tanks and Drain Fields: The 2607-W3 Septic Tank for septic tank drain field
sources.

The concepts contami  ° distribution model and associated representative sites, RCRA TSD
units, and analogous sites are presented in Appendix C, Table C-6.

This work plan follows an integrated process for characterizing the 200-IS-1 and 200-ST-1 OUs
by using this RI/ES work plan in combination with the Implementation Plan (DOE/RL-98-28) to
satisfy the requirements for both an RI/FS work plan and an RFI/CMS work plan. ~ :neral
facility background information, potential applicable or relevant and appr: riate requirements,
preliminary remedial action objectives, and preliminary remedial technologies developed in the
Implementation Plan are incorporated by reference into this work plan. This work plan also
provides the following RCRA TSD unit closure plan information: facility description and
location (Section 2.1), process information (Section 2.2), waste characteristics (Chapter 3.0), and
groundwater monitoring (Chapter 3.0). Following the completion of the work plan, ant will be
performed that will satisfy the requirements for an RFI and will provide the data needed to
support the selection of a closure strategy for RCRA TSD umits. The RI will be limited to the
concurrent investigation of representative waste sites and RCRA TSD units undergoing closure.
A report summarizing the results of the RI will be prepared to satisfy the requirements for an RFI
report. The report also will contain the characterization information required in a RCRA TSD
units closure plan. :
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1.0 INTRODUCTION

This work plan supports the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) remedial investigation/feasibility study (RI S) activities for
the 200-IS-1 Tanks/Lines/Pits/Boxes. Waste Group Operable Unit (OU) and the 200-ST-1 Septic
Tanks and Drain Fields Group OU. This work plan also integrates the Resource Conservation
and Recovery Act of 1976 (RCRA) facility investigation/corrective measures study (RFI/CMS)
requirements for these OUs and supports the framework established in DOE ~ 98-28, Rev.
200 Areas Remedial Investigation/Feasibility Study Implementation Plan ~ Environmental
Restoration Program, the implementation plan for integrating the RCRA treatment, storage, and
disposal (TSD) unit closure process with the OU RI/FS process. RCRA TSD units included in

" this work plan that require investigation to comply with RCRA Closure/Post Clos e
requirements are the CX Tank System (Tanks 241-CX-70, 241-CX-71, and 241-CX-72) and the
Hexone Storage and Treatment Facility (HSTF) (276-S-141 and 276-S-142). The RCRA '
Closure Plan for the CX Tank System and the revision to DOE/RL-92-40, Rev. 0, Hexone
Storage and Treatment Facility Closure Plan, will be submitted in conjunction with the
feasibility study (FS) to be prepared for the 200-IS-1 and 200-ST-1 OUs. The 241-Z eatment
and Storage Tanks RCRA TSD unit is in service supporting the Plutonium Finishing Plant (PFP)
Nuclear Materials Stabilization Project and subsequent facility decontamination and
decommissioning (D&D) until 2011 (DOE/RL-96-82, Hanford Facility Dangerous Waste
Closure Plan, 241-Z Treatment and Storage Tanks) and is, therefore, not included. The process
outlined in the work plan follows the CERCLA format with modifications to concurrently satisfy
the RCRA requirements.

- The 200-IS-1 OU is described in DOE/RL-96-81, Rev. 0, Waste Site Grouping Report for
200 Areas Soil Investigations. The OU is an extensive network of pipelines, diversion boxes,
catch tanks, valve pits, and related infrastructure not assigned to other waste sites. The
infrastructure was used to transpo  process waste from the separations facilitiesto ¢ single-
and double-shell tanks and to control or divert flow between parallel waste sites receiving e
same low-level waste streams. The 200-ST-1 Septic Tanks and Drain Fields Waste Group OU,
consists of active and inactive septic systems designed to receive shower water, kitchen
wastewater, janitorial sink wastewater, human sewage, and similar liquid waste. Each site
‘typically consists of a large-capacity hol™~ 7 tank thatot == toe _ wvel-fil | I d
Occupied buildings have a dedicated septic tank/drain field or share a system with adjacent
structures. The volume and inventory of waste discharged to these sites were not tracked.

The U.S. Department of Energy (DOE), Washington State Department of Ecology (Ecology),

and U.S. Environmental Protection Agency (EPA) have agreed on an implementation approach
for the RI/FS process in the Hanford Site’s 200 Areas. DOE/RL-98-28, Rev. 0, addressed more
than 800 waste sites in 9 major waste categories (e.g., process waste, landfills, cooling water)
that were grouped into 23 process-based OUs. This categorization facilitates the use of an
analogous-sites approach, which involves combining waste sites with similar process histories,
structures, and contaminants into groups, then choosing at least one representative waste site for
comprehensive field investigations. Findings from the field /estigations of the representative
waste sites are used to make remedi: decisions for all of the waste sites in the waste group.

1-1
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Modifications to the M-013 series of Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) milestones for non-Tank Farm past-practice waste site investigations
approved in J une 2002 (Tri-Party Agreement Change Number M-13-02-01) included an
* approach to * ‘estigate similar OUs in a single RI/FS process. -This reduces the number of
non-Tank Farm work plans, RI reports, and FSs. The revised approach allows for collection of
the data necessary to adequately characterize the waste sites in more than one OU to support the
evaluation of effective remedial alternatives. The scope of this work plan, therefore, addresses
waste sites in both the 200-IS-1 and 200-ST-1 OUs.

The original set of waste sites assigned to these OUs in the Implementation Plan
(DOE/RL-98-28) has been revised by adding new waste sites and reclassifying accepted waste
sites in accordance with RL-TPA-90-0001, Tri-Party Agreement Handbook Management
Procedures, Guideline Number TPA-MP-14, “Maintenance of the Waste Information Data
System (WIDS).”

This work plan contains the sampling and analysis plan (SAP) for characterization of the RCRA
TSD units identified earlier and for the selected representative waste sites. The RCRA TSD
units are identified as interim-status units under Washington Administrative Code (WAC)
173-303. The current Part A Permit applications for these units are contained in Appendix A.
The remaining waste sites are RCRA past-practice (RPP) sites, The logic for selecting
representative waste sites to be characterized from these OUs is explained in Chapter 4.0.

The characterization and remediation of waste sites at the Hanford Site are addressed in the
Tri-Party Agreement. The schedule of work at the Hanford Site is governed by Tri-Party
Agreement milestones. The major milestones applicable for preparing the 200-IS-1 and
200-ST-1 OU RVFS work plan are as follows:

¢ M-013-00M. “Submit one 200 RI/FS (RFI/CMS) Work Plan for the 200-IS-1,
Tanks/Lines/Pits Diversion Boxes OU (Includes waste sites in the 200-ST-1,  itic Tank
and Drain Fields OU) by December 31, 2002.” '

o  M-020-00B. “Submit ( rsure/Post-Closure] ms for 216-A-10, 216-A-36B,
216-A-37-1, 207-A South Retention Basin, 216-S- 10 Pond, 216-S-10 Ditch, 241-CX-70,
241-CX-71, and CX-72by ecember 31, 2008 »

o  M-20-54. “Submit 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank,
241-CX-72 Storage Tank Closure/Post Closure Plan to Ecology in coordination wi . the
200-IS-1 Tanks/Lines/Pits/Boxes and 200-ST-1 Septic Tank (  :rable Units Work Plan
Feasibility Study scheduled under M-13-00M by December 31, 2008.”

e+ M-15-00C. “Complete all 200 Area nontank farm OUs pre-ROD site investigations
under approved work plan schedules by December 31, 2008.”

The data generated through investigation activities associated with this OU will support activities
in other core projects in the DOE, Richland Operations Office’s (RL) Groundwater Protection
Program. Integration of the data collection activities with other projects on the Hanford Site
results in more efficient and consistent remediation processes.
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2.0 BACKGROUND AND SETTING

This chapter describes the waste site information and the hydrogeologic ¢ ditions framework
associate with the 200-IS-1 and 200-ST-1 OUs. The information presented in this section
addresses the physical setting, waste site description, history, and waste-generating processes for
the RCRA TSD units and representative sites. Section 2.2.3 covers the RCF  TSD units and
representative sites. Summary information is provided in Appendix C for all other waste sites
that will not be immediately characterized, but are addressed in future planning efforts.

~ Information in this section has been complled from a number of sources, the most significant of
which are as follows:

o CP-13196, Remedial Investigation Data Quality Objectives Summary Report for the
200-1S-1 and 200-ST-1 Operable Units

e DOE/RL-98-28, Rev. 0, 200 Areas :medial Investigation/Feasibility Study
Implementation Plan — Environmental Restoration Prc_ 1m

o DOE/RL-92-04, PUREX Plant Source Aggregate Area Management Study Report
+ DOE/RL-91-60, Rev. 0, S Plant Source Aggregate Area Management Study Report

s OE/RL-92-18, Rev. 0, Semiworks Source Aggregate Area Ma.  rement Study
Report

. DOE/RL-Q 1-61, Rev. 0, T Plant Source Aggregate Area Management Study Reéort
e DOE/RL-91-52, U Plant Source igregate Area Management Study Report

. 'DOE/RL-91-5 8, Rev. 0, Z Plant Source Aggregate Area Management Study Report
e PNNL-13788, Hanford Site Groundwater Monitoring for Fiscal Year 2001

e WIDS.

Cer n sections of this chapter contain info  ition that will :u | for portions of the FS . 1
closure plan. Closure Plan Chapters 2.0, “Facility Description and Location Information,” and
3.0, “Process Information,” are covered in Sections 2.1 and 2.2, respectively. Closure Plan
Chapters 4.0, “Waste Characteristics,” and 5.0, “Groundwater Momtormg,” correspond to
information found in Sections 2.2.3 and 3.4, respectively.

' 21  PHYSICALL.I" NG
The following sections summarize the geology and hydrology associated with the 200 Areas,

including the 200-IS-1 and 200-ST-1 OUs. More detail on the physical setting of the 200 Areas
and vicinity is provided in Appendix F of the Implementation Plan (DOE/RL-98-28).
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The following are source waste streams for the 200;IS-1 and 200-ST-1 QU waste sites:

221-B Building and bismuth phosphate process operations (B Plant)
T Plant

U and UO; Plants .

REDOX Plant (S Plant)

PUREX Plant (A Plant)

Z Plant complex

Hot Semiworks Plant (C Plant).

All the 200-IS-1 and 200-ST-1 waste sites are located within the 200 Area industrial (exclusive)
land-use boundary as identified in DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use
Environmental Impact Statement, and documented in a ROD (65 FR 61615).

Summary information on the 200-IS-1 and 200-ST-1 RCRA TSD Units and representative waste
sites is presented in Section 2.2.3. Appendlx C contains summary information on the waste sites

covered by this work plan.

221 200 Area Plant History

The following discussion summatizes historical process operations at 200 Area facilitier 1at
were associated with the 200-IS-1 and 200-ST-1 OU waste sites addressed in this work plan.

B Plant. The B Plant was constructed in 1944. From 1945 to 1952, B Plant operations consisted
of a batchwise, inorganic chemical separation of weapons-grade plutonium from irradiated
uranium. This was known as the bismuth phosphate/lanthanum fluoride process. From 1952to
1965, B Plant was used for waste treatment operations. In 1963, the 221-B Building Waste
Fractionalization Project began recovering strontium, cerium, and rare earth metals as part of the
Phase I processing. Phase I processing ended in June 1966 to accommodate Phase II
construction and Phase III waste fractionalization processing began in 1968. This process
separated the long-lived radionuclides strontium-90 and cesium-137 from high-level PUREX and
REDOX waste, and stored a concentrated solution of strontium-90 and cesium-137 at the
221-BB "7 . 7 1968,BF t derwent renovations and the Waste Encapsulation and
Storage Facility (WESF) was added to concentrate, encapsulate, and store radioactive waste.
Waste fractionalization and encapsulation efforts continued until 1986 (DOE/RL-92-05, Rev. 0,
B Plant Source Aggregate Area Management Study Repor?). The 222-B Laboratory supported
operations at the 221-B Building complex and other 200 Area facilities from 1945 to 1952.

T Plant. The T Plant was constructed in 1944. From 1945 to 1956, T Plant operations consisted
of the bismuth phosphate/lanthanum fluoride process. In 1957, the 221- Building was
converted to a decontamination and equipment refurbishment facility. ~ 3 facility provided
services in radioactive decontamination, reclamation, and decommissioning of process
equipment. It currently serves the Hanford Site in this capacity. A series of testing programs by
Pacific Northwest National Laboratory and the Westinghouse Hanford Company also occurred
intermittently from 1964 to 1990 (DOE/RL-91-61, Rev. 0, DOE/RL.-92-05, Rev. 0, B Plant
Source Aggregate Area Management Study Report, DOE/RL-92-18, Rev. 0, Semiworks Source
Aggregate Area Management Study Report). The 222-T Laboratory supported operations at the
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PUREX Plant was restarted in 1983 and continued operations until 1988 when it was
deactivated. The 202-A Laboratory supported PUREX operations at the 202-A Building m
1955t0 1972, lagain frr — 1983 to 1988. However, other samples from the PUF X Plant
were sent to the 222-S Laboratory for analysis (DOE/RL-92-18, DOE/RL-2001-01).

The Z Plant Complex. 1e Z Plant complex was used to isolate and purify plu  tum solutions,
produce metallic plutonium and plutonium oxides, and recover plutonium and americium from
plutonium scrap materjals. Throughout its life, the Z Plant complex (PFP) received processed
(i.e., uranium and fission products removed) plutonium solutions from each of the 200 Area
separations facilities. Currently, the Z Plant complex is used to stabi] : plutonium-containing
solids, solutions, and incinerator ashes. The buildings associated with the 200-IS-1 and
200-ST-1 OU waste sites are discussed in the following paragraphs.

The 231-Z Building was constructed in 1944 and served to further decontaminate plutonium
product from both T and B Plants before being shipped off Site. At the start of Hanford Site
operations, plutonium was refined and converted to a nitrate paste in the 231 Z Building before
being shipped off Site. In 1949, after the 234-5 Z Building was constructed and operating,
plutonium nitrate pastes no longer were produced. The 231-Z Building then was converted into
a plutonium metallurgy laboratory and it operated in this capacity from the 1950°s through ¢
1970°s. The research included tensile strength testing, stress testing, and testing coatings and
other material science properties of plutonium and plutonium alloys. B¢ "nning in the 1960°s,
the Atomic Energy Commission’s Division of Military Application began design, de “opment,
and fabrication of other experimental weapons to support the weapons testing program at the
Nevada Test Site. As of 1975, the experimental work performed by the Division of Military
Application was phased out. Major cleanouts of glove boxes, hoods, and other plutonium-
containing equi) 't were performed from 1978 until 1982. Much of this waste was placed in
20-year transuranic retrievable storage and in transuranic burial grounds within the 200 West
Area. Inthe mid-1980’s, the 231 Z offices were used by the Special Isotope Separations Design
Group. Currently the 231 Z Building is in a post-operations surveillance and maintenance mode
and is scheduled for deactivation after 2010.

In 1948, the 234-5 Z Building and ancillary facilities (i.e., PFP) were constructed to replace e
processes within the 231 Z Building. A number of process lines in the 234-5Z = ding were
used between 1949 and 1989. Initially, batch inorganic chemical steps were used to refine and
conver utonil to the desired form; elaborate mechanical extraction processes were
developed later. The Rubber Glove (RG) line was used to reduce plutonium nitrate to metal
and/or oxide forms beginning in 1949. The Remote Mechanical A (RMA) line operations

re] iced the RG operations in 1953 and continued until 1979. The Remote Mechanical C
(RMC) line became operational in 1960 and continued until 1989. The RMA and RMC
operated the same chemical process as the RG line. However, the RMA and RMC operations
were conducted by the operators using remote mechanical devices, rather than using rubber
gloves within glove boxes and hoods. The 234-5 Z (PFP) Building also housed the Recovery of
Uranium and Plutonium by Extraction (RECUPLEX) operation that was used to reprocess scrap
plutonium slag from the RMA and RMC processes using solvent extraction techniques with
tributyl phosphate (TBP) diluted by carbon tetrachloride. The RECUPLEX process operated
from 1953 until a criticality ended operations in 1962. The PFP also was used to fabricate
plutonium metal into weapons shapes from the metal buttons produced in the RMA line
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operations from 1953 to the 1970s and RMC line operations from 1962 to the early 790’s. In

addition to the plutonium processing lines, the 234-5 Z Building houses office space, analytical
and development laboratories, workshops, storerooms, and lockes oms. C ntly, the PFP is
- being used for stabilizing various plutonium materials.

The Plutoniumn Reclamation Facility (PRF), located in the 236 Z Building, replaced the
RECUPLEX operations in 1964 and operated until 1987. This operation recovered plutonium
from scrap solutions and materials within the PFP and other DOE facilities. The 236 Z Building
housed process and support facilities used for plutonium reclamation operations. The plutonium
recovery facilities currently are being considered for decontamination and deactivation.

The 242 Z Building housed the americium recovery process line. The building was ed from
1964 to 1976 to recover americium from the PFP process line. Currently, no routine process
effluent contributors discharge from this building; however, it contains unstabilized and
stabilized plutonium materials. The 242-Z Building will be considered for decontamination and
deactivation activities on completion of the stabilization effort.

The 241 Z Building is located south of the 234-5 Z Building. The 241-Z Building© 1ses
equipment used to temporarily store and treat process effluents from the PFP. The facility
includes five 15,900 L (4,200-gal) below-grade tanks set in concrete sumps and two above-grade
tanks. One of the below-grade tanks, the 241-Z Treatment Tank, also called Tank D-5 or TK 5,
is an active RCRA TSD unit. Other tanks listed on the RCRA Part A permit include D-4, D-7,
D-8, and an overflow tank in the D-7 vault. Another below-grade tank, Tank D-6, was de red
unfit for use and was filled with cement in 1980. The two above-grade tanks, D-10 (208 L [55
gal]) and D-11 (15,899 L [4,200 gal]), were used to mix chemical additives for the D-5 Tank
until 1988. The 241-Z Building structure also is referred to as a storage tank pit. The 241-Z
Building is a subsurface structure with a concrete floor, side walls, and internal walls separating
each tank compartment. The structure has a ground-level concrete cover and above-ground sheet
metal housing for utility piping and electrical components. The 241-Z Treatment Tank is the
easter ~ost tank in the bmldlng Tanks D-8 and D-5 currently support| itonium scrap
stabilization efforts.

The 291 ZBuil¢™ :co ~ ° " .+ “ilation exhaust =  instrument air comnress: 1

vacw  pumps for all a exhaust from the 234-5 Z, 236 [ 2 i u the
former 232-Z Building. Routine effluents from the 291 Z Building include noncontact coc ™~ 3
and condensate wastewater from heating, ventilation, and air conditioning (HVAC) equipment,
cooling water for the compressors, and vacuum-pump seal water. Currently, all effluents are -
collected and routed to the Treated Effluent Disposal Facility (TEDF).

201-C Facility. The 201-C Facility (also known as the Hot Semiworks and Strontium .
Semiworks) was the main processing facility for the Hot Semiworks Plant.

During its history, the 201-C Process Building went through three distinct operational modes.
The 201-C Process Building was constructed in 1949 as a pilot plant for reprocessing reactor fuel
using the REDOX (S Plant) chemical process until 1954 when it began using the PUREX
chemical process. In 1961, it was converted to recover strontium from fission product waste.
Cerium, technetium, and promethium, as well as minor amounts of americium and curium in the

2-11



DOE/RI-2002-14 REV 0

final production run, also were extracted. This facility operated until 1967. The facility
remained in safe storage mode until it was decomy " ~~ioned.

The 201-C Building consisted of three integrated cells (A, B, and C), seven process galleries, a
gallery exhaust system, a hot shop, and an air-treatment room. In addition, two cells (D and E)
were connected to the east side of the building. Overall dimensions were 32 by 61 m (104 by
200 f) with 872 m? (9,375 fi%) of work area.

The process equipment in the 201-C Building consisted of approximately 38 stainless steel tanks,
19 columns of assorted types, 13 centrifugal pumps, and a large amount of primarily stainless
steel process and service piping.

— scommissioning of the 201-C Building began in 1983 and was completed in 1987. According
to the WHC-SD-EN-ES-019, Semiworks Aggregate Area Management Study, Technical Baseline
Report, the following efforts were completed: .

e InA, C,D, and E cells the tanks were grouted and the cells were filled with grout to
ground surface. .

o Equipment in B cell was removed down to 1 ft above grade and the cell and any tanks
were filled with concrete to 0.6 m (2 ft) above grade. The upper cell then was
decontaminated and filled with concrete to 1.5 m (5 ft) above grade.

o The air treatment system and the hot shop were dismantled.

» The C cell sample gallery and the C cell pipe ga]lery were filled with grout to 3 m
(10 ft) above grade.

¢ The B cell sample gallery was and dismantled down to 3 m (10 ft) above grade and
filled with grout

e The C cell valve room, sample gallery, and pipe gallery were dismantll downto3 m
(10 ft) above grade and filled with grout.

. e A cell valve room, sample gallery, and pipe gallery were dismantled downtc m
(10 ft) above grade and filled with grout.

Contaminated portions of the structure were disposed of in the 218-C-9 Burial Grounds located
north of 7™ Street across from the Hot Semiworks Plant, while uncontaminated portions were
taken to the Central Landfill south of the 200 East Area (WHC-SD-EN-ES-019). The process

. cells were partially covered over with 3 m (10 ft) of ash, the initial component of a proposed
engineered cover (WHC-SD-EN-ES-019).

The initial base layer of bottom ash was put in place in 1989, then construction was suspended
after waste was discovered in the grouted Tank 241-CX-72, which is inside the Hot Semiworks
stabilization area (200-E-41).
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2.2.2 Process Information

The 200-1S-1 and 200-ST-1 OU waste sites received waste from several 200 Area processes,
including the following:

o Bismuth phosphate and lanthanum fluoride (B and T Plants)
. «  Uranium recovery and scavenging operations (U Plant)
"¢ REDOX
+ - PUREX
« Strontium/cesium separations, recovery, and storage operations (Hot Semiworks)

e Plutonium/americium scrap recovery processes (RECUPLEX, PRF, and americium
recovery) along with several experiments including tritium productlon and uranium,
plutonium, and thorium studies (Z Plant).

The processes conducted in the 200 Area facilities (i.e., B and T U and-UO;, REDOX, PUREX,
Hot Semiworks Plants, and the Z Plant complex) that generated the primary waste streams into
the 200-IS-1 and 200-ST-1 OUs waste sites included the processes discussed in the following
paragraphs.

B and T Plants. The bismuth phosphate process used sodium hydroxide to remove the
aluminum cladding and concentrated nitric acid to dissolve the fuel rods. Bismuth| osphate
and bismuth oxynitrate were used to support precipitation of plutonium; hydrogen peroxide,.
sodium dichromate, ferrous hydroxide, and ferrous ammonium sulfates were used to change the
plutonium valence during the oxidation reactions. Phosphoric,sul c¢,and "rica Is were
added to dissolve the precipitates formed. In the bismuth phosphate process, the bismuth
phosphate preferentially attracted plutonium from the solution; the plutonium, as a precipitate,
was separated physically by centrifuging. |

The lanthanum fluoride process further purified the dilute plutonium solution created in the last

- step of the bismuth phosphate process. The dilute plutonium nitrate supernatant was oxidized
with sodium metabismuthate. Phosphoric acid was added to precipitate impurities and the
resulting solution was treated with oxalic and hydrofluoric acids and lanthanum salt.
Consequently, lanthanum fluoride and plutonium fluorides were coprecipitated. The lanthanum
and plutonium fluoride solids then were converted to hydroxides by the addition of a hot
potassium hydroxide solution. The hydroxides were washed with water, dissolved in nitric acid,
and heated to form a concentrated plutonium nitrate solution. This sohution was sent to the
isolation building (231-Z) for further purification treatments and evaporation. A concentrated
plutonium nitrate paste was the final product. Every 760 L (200-gal) batch of dilute, unpurified
plutonium solution entering the 224-B/T Building yielded an estimated 30 L (8 gal) of purified
concentrated weapons-grade plutonium (HW-10475, Hanford Engineer Works Technical
Manual (T/B Plants)).

- 2-13



DOE/RL-2002-14 REV 0

Uranium Recovery Process (URP) UO; Plant and Scavenging Oper. ons. The URP was
implemented at U Plant to recover the spent uranium from the metal waste and first-cycle waste
streams generated in T and B Plants for reuse in weapons-grade plutonium production. The URP
was performed in three phases. The first phase consisted of removing bismuth phosphate waste
(metal waste, first-cycle supematants, and cell 5 and 6 drainage) from the T, TX, TY, B, BX, and
BY Tank Farms and preparing the sludge-slurry solution using nitric acid to dissolve the uranium
metal and jet it into U plant. The second phase consisted of using a solvent extraction process to
separate the uranium from'the remaining plutonium, fission products, and chemicals.. The
counter-current solvent extraction process used TBP in a normal paraffin hydrocarbon (NPH)
diluant such as AMSCO or kerosene to bond with the uranium. Sulfamic acid and ferrous
ammonia sulfate were used to ensure that the correct valence states were obtained.. The
separated uranyl nitrate hexahydrate (UNH) then was sent to the 224-U Building or the UQ;
Plant where it was heated to 204 °C (400 °F to drive off nifrate, resulting in UOs. The UQ;
powder was removed from the vessels, packaged, and shipped to Oak Ridge, Tennessee where it
was converted to uranium metal. The uranium metal was sent to the Hanford Site 300 Area to be
reincorporated into the uranium fuel rod production process (HW-18700-DEL, REDOX
Technical Manual).

" In 1953, tests to further treat URP aqueous waste streams generated at T, U, and B Plants during
the bismuth phosphate campaign proved successful. The scavenging process precipitated the
long-lived fission products (inciuding strontium-90 and cesium-137) from the waste solutions.
The order of operations was modified often during the scavenging process. After URP
processing, TBP column waste usually was sent to a neufralization tank at U Plant where,
normally, the pH was adjusted to 9 + 1. Chemicals used to scavenge fission products in 1ded
potassium and sodium derivatives of the metal-ferrocyanide complex ion. The metals that were
most notable and widely used to assist precipitation were iron, nickel, and cobalt. Calcium
nitrate and/or strontium nitrate often were added to enhance the precipitation of strontium-90.
Phosphate ions also were added to help the soil retain strontium-90. After the TBP waste had
been scavenged, it was returned to the B, BX, BY, T, TX, and TY Tank Farms to allow the
solids containing the fission products and scavenging chemicals to settle. The waste liquid was
sampled from the tanks at various depths and analyzed efore the liquid effluent was sent to cribs
and/or trenches, decnding on the concentrations of cesium-137 and strontium-90, or was
rerouted to other o "y tanks where settling continued. The U-UQO; and scavenging operatmns
process samples were analyzed at the 222-U and 222-S Laboratories.

REDOX. The REDOX process, used until 1967, was a solvent-extraction process that removed
plutonium and uranium from dissolved fuel rods into a methyl isobutyl ketone (or hexone)
solvent. The solvent-extraction process was based on the preferential distribution of uranyl
nitrate and the nitrates of plutonium between an aqueous phase and an immiscible organic phase
(DOE/RL-91-60). The REDOX process included fuel decladding with a boiling sodium
hydroxide or sodium nitrate solution or a boiling ammonium fluoride and ammonium nitrate
solution. Feed dissolution, using concentrated nitric acid, and plutonium oxidation were
completed simultaneously using potassium permanganate and sodium dichromate. The prepared
feed entered the packed counter-current solvent extraction column where acidified hexone was
fed to the column from the bottom and the aqueous phase (ANN scrub solution or salting agent)
was fed to the column from the top. The aqueous solubility of the uranium and plutonium
nitrates was reduced by increasing the nitrate concentration in the aqueous phase. e uranium
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and plutonium were extracted into the organic phase and routed to the second extraction ¢ 1mn
while the fission products remained in the aqueous phase. Uranium and plutonium (present in
the organic phase) were chemically separated in the second extraction column using ferrous
sulfamate solution containing ANN to reduce the plutonium to the +1II valence state. Additional
purification cycles of uranium and plutonium were conducted during operations using the same
chemical constituents. The solvent was recovered and recycled back into the rocess after
undergoing sampling and analysis. Waste generated in the 202-S Building also was treated and
routed to cribs after sampling and analysis.

PUREX. The PUREX process used a recyclable salting agent, nitric acid (which greatly
lessened the cost and the amount of waste generated), and TBP in an N1 | solution as a solvent.
The main purpose of the PUREX Facility (202-A) was to extract a compot | of plutonium,
uranium, and neptunium from irradiated uranium fuel rods discharged from Hanford Site
reactors then purify and concentrate the compound into the individual plutonium, uranium, and
neptunium elements. Fuel decladding was performed using a boiling sodium hydroxide or
sodium nitrate solution or a boiling ammonium fluoride and ammonium nitrate solution., _ _ed
dissolution used concentrated nitric acid and ANN. The prepared feed entered the pulsing,
counter-current solvent extraction column where TBP diluted in NPH was fed to the column
from the bottom and the aqueous phase (sodium nitrite or nitric acid salting agent solution) was
fed to the column from the top. Dilute nitric acid, ferrous sulfamate, and sulfamic acid
descended from the top of the second column to remove uranium and neptunium from
plutonium. Chemijcal separation processes were based on conducting multiple purification
operations on the resulting aqueous nitrate solution containing each of the separated products.
The driving forces for the separations consisted of varying partition coefficients between the -

. aqueous and organic phases, controlled by valence-state changes of the element of interest
(DOE/RL-92-04). The solvent and salting agents (e.g., nitric acid) were recovered, treated, and
recycled back into the process operations.

201-C Facility. The 201-C Process Building and 209-E Critical Mass Laboratory makeup e
Hot Semiworks Plant. During its useful life, the 201-C Process Building went through three
distinct operational modes: pilot-plant testing for the REDOX process, for ¢PUREX process,
and for the strontium recovery process. .

welve studies of the REDOX process were conducted at the Hot Semiworks Plant to refine the
operating procedures of the REDOX Production Plant. The studies started November 17, 1952,
and were completed October 9, 1953. These studies evaluated dissolution and feed preparation,
the potassium permanganate head-end procedure, the updraft and downdraft dissolving
procedures, permanganate oxidation and manganese dioxide scavenging before solvent
extraction, and solvent extraction. During these studies the following chemicals were used:

ANN

HNO;

NaOH

Hexone (methy! iso butyl ketone [MIBK])
Ferrous sulfamate

Sv amic acid

Iron powder

Sodium nitrate
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e Disodium chromate
s Chromium nitrate.

According to HW-31767, Hot Semiworks REDOX Studies, Figure 2, “Equipment Flow Sketch
Hot Semi-works Plant,” steam transfer jets and piping connected the scrubber, oxidizer,
dissolver, feed make-up and waste receiver tanks, as well as the centrifuge to the waste
concentrator tank, which discharged waste to the 241-CX-70 underground storage tank.

Twenty-two studies of the Ul X process were ﬁcrﬁ 1ed at the Hot Semiworks, scaled to
process irradiated slugs produced at the Hanford Site to recover plutonium and decontamination
products using a modifie PUREX Flowsheet (HW-31373, PUREX Chemical Flowsheet HW
Number 3 Chemical Development Unit Separations Technology Subsection Technical Sec
Engineering Department). The Hot Semiworks building contained equipment for slug
dissolution, feed preparation, a two-column co-decontamination cycle, a four-column partition
cycle, a two-column second plutonium cycle, a one-column solvent recovery system, and an acid
recovery system. However, d g the studies, equipment and processes were changed to
maximize the recovery of plutonium and reduce the amount of contamination. During the
modified PUREX Flowsheet study, several aspects of the process were investigated, including
process chemistry, scrubbing efficiency, properties of chemical solvents at different
concentrations, solvent recycling, uranium processing rates, the effects of sulfamic acid, column
performance, decontamination deficiencies, and backmixing. During these studies the chemicals
used included the following (HW-31373):

» Nitric acid

¢ ..ibutyl phosphate
« NPH -

e Sodium ¢ onate.

The Hot Semiworks studies for the purification of strontium-90 occurred from 1961 through
1967. The strontium recovery process was performed via solvent extraction using a complexant,
di-2-ethyl-hexyl phosphoric acid (D2EHPA), to extract strontium from acid solutio; of waste
fuels. During the studies, the following essential materials were used in e strontium
purification process =~ W-72666, Hot,” ni-Works Strc  ium-90 Recovery Program):

Sodium acetate

Sodium hydroxide (caustic soda) 50%
Sodium hydroxide (reagent grade)

Soc 1m sulfate

s Acetic

o Citric acid

« Di(2-ethyl 1)1 )>sphoric acid .
e DTPA-so salt (so« 1m diethylenetriaminepentaacetate)
e Hydrogen peroxide

= Nitric acid (60% nominal)

¢ Oxalic aci

* Petroleum diluent

o Potassium bicarbonate

[ ]

[ ]
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o Tartaric acid
¢ Tributyl phosphate.

Z Plant Complex. At the Z Plant complex, the recovered, purified plutonit ~ was refined to one
of several forms depending on the era and the available process. Processes at the Z Plant
complex that potentially generated waste streams that fed the 200-IS-1 and 200-ST-1 OU waste
sites are discussed in the following paragraphs,

The Plutonium Isolation Facility (PIF) process line and operations were located primarily in the
231-Z Building (Concentration Building). The exact dates of PIF operations are unclear, but are
thought to be from 1945 to 1949. . The PIF process was described as being a production step
where concentrated plutonium nitrate solution was further reduced to a paste in batchwise steps.
The first step in the PIF process consisted of adding ammonium nitrate to the plutonium nitrate
solution (received as the product from T and B Plants), which reduced the plutonium to the +4
valence state. Next, sulfates and peroxide were added to the mixture, causing plutonium to
precipitate as plutonium peroxide. Nitric acid was added to this precipitate, forming a purer
more concentrated plutonium nitrate solution. Fin: vy, this product was placed in small shipping
containers and boiled using hot air to evaporate the liquid to form a wet plutonium nitrate paste.

Until 1949, the plutonium nitrate paste was shipped to Los Alamos, New Mexico, for final
processing into plutonium metal. Apparently, after 1949 this concentration step was moved to
the 234-5 Z Building. The wet plutonium paste produced in this concentral 1 step then was
processed as discussed in Section 2.2.3. PIF waste streams probably included process waste and
non-contact wastewater. The process waste can be characterized as acidic and corrosive, high in
salts, and low in organic content. The PIF process waste likely contained minor amounts of
fission products, plutonium, and other transuranic elements.

The 234-5 Buildjng housed the RG line operations. The RG line operations were performed in
batches through a series of glove boxes in which the . _ ‘rators handled the radioactive materials
directly with their hands encased in rubber gloves. Several steps were ~ rolved with the RG line
operations, as follows:

» Wet chemistry operations

I _ ¢l stryoperations
¢ Reduction to metal operations and casting
e Machining and review of product.

Plutonium feed, in the form of a concentrated plutonium nitrate solutior roduced inthe Tand B~
Plants (bismuth phosphate process), the 202-S Building (REDOX operations), and later the
202-A Building (PUREX operations), was transferred to the 234-5 Building for the beginning of
the wet chemistry operations. The chief impurities in the concentrated ; itonium nitrate were
lanthanum and americium. The first step in removing these impurities was to perform two
peroxide precipitations to adjust the valence of the plutonium from (IV) to (VI) to facilitate
impurity removal. Then, aluminum was added to complex the fluoride ions present in st ition.
After the second-cycle precipitation, the plutonium oxide was redissolved in nitric acid and
concentrated by evaporation into a plastic-like, solid plutomum nitrate. The waste solutions then
were recycled back to the T and B Plants.
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through the 241-Z Treatment Tank (Tank D 5) where it mixed with other 234-5Z liquid process
waste and had sodium hydroxide, ferric nitrate, and sodium nitrite added for solubi ~ ition and
~ neutralization. Corrosion inhibitors such as sodium nitrite and aluminum compounds for

solubilization also were added in this tank. Before 1973, the waste was discharged via cribs to
the soil column. Beginning in 1973, this treated waste was stored in SSTs (later DSTs) tanks
and/or packaged in absorbent inside 207 L (55-gal) drums and routed to burial grounds in
low-level waste management areas (LLWMA) in the 200 West Area.

The RECUPLEX Facility was used to purify plutonium scrap and solutions from 1955 to 1962.
The process used batchwise solvent extraction technology to remove plutonium from the PFP
waste streams. The RECUPLEX Facility was housed in the 234-5Z Building. The RECUPLEX
solvent extraction technology was based on the formation of an organic plutonium complex that
~ was preferentially soluble in an organic solvent. This process used nitric acid and hydrofluoric
acid to convert plutonium solids to plutonium nitrate and a TBP carbon tetra loride solvent to
recover plutonium from the purified plutonium nitrate solutions. An 85 5 ratio by volume of
carbon tetrachloride to TBP was used. Other ratios were tested during the pilot plant treatability
tests, but the 85:15 ratio gave the most satisfactory results for recovering plutonium. Silica gel
was used as a settling agent on the dissolved feed for the RECUPLEX process. A silica gel
waste-settling tank (Settling Tank 241-Z-8) was used to hold the backflush solution from the
filters. Overflow from the silica gel settling tank was routed to the 216-Z-8 French Drain.

The RECUPLEX process produced three primary waste streams: spent aqueous extractant, spent
organic solvents, and waste silica gel. Secondary RECUPLEX process waste streams inciuded
fabrication oil from the machine shop and noncontact wastewater from the building sinks and
equipment wash areas. The aqueous process waste was characterized as acidic, high-salt,
low-level radioactive liquid waste containing low levels of plutonium and other transuranic
elements. Major components of the waste were nitric acid, fluoride, and phosphate. Carbon
tetrachloride was used in combination with di-butylbutyl phosphate (DBBP) to remove residual
plutonium from the aqueous solution before it was discharged. The organic process waste was
characterized as slightly acidic, low-salt, high-organic, radioactive liquid waste with intermediate
levels of plutonium and other transuranic elements. Major components of the waste are carbon
tetrachloride-TBP and DBBP. With continued use, the carbon tetrachloride-TBP extraction
solvent gradually degraded into carbon tetrachloride-dibutyl phosphat ~ BP) and lost its
capacity as an extractant. - The periodically wa:  laced with  h and =
degraded solvent was discharged to the 216-Z-9 Trench. This trench was the only waste site
used for solvent disposal during RECUPLEX operation.. The disposal history of the settled
solids in the 216-Z-8 Settling Tank is not known. Available information suggests that the tank
has never been pumped out. A reported 1.6 kg (3.5 1b) of plutonium were present in the tank as
of 1974 (WHC-MR-0227, Tank Wastes Discharged Directly to Soil at the Hanford Site).
Historically, liquid overflow from the 216-Z-8 Settling Tank was discharged to the
216-Z-8 French Drain. Both units have been idle since the RECUPLEX operation was shut
down in 1962.

The PRF replaced the RECUPLEX process line after a criticality accident forced the closure of
the RECUPLEX unit in April 1962. The PRF operated from 1964 to 1979 and again from 1984
to 1987 in the 236 Z Building. This facility is being considered for decontamination and

decommissioning. The PRF was designed to reclaim piutonium from solutions and solids from
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PFP waste streams. The recoverable material was treated to produce soluble plutonium as
plutonium nitrate. The PRF had essentially the same mission as the RECUPLEX process line
and used a similar solvent extraction column technology. The extraction solvent used was
carbon tetrachloride-TBP in a 80:20 ratio by volume, whereas the ratio in the RECUPLEX
process was 85:15. Spent aqueous and organic wastes from the PRF were disposed of to the soil
column through a series of cribs until 1973,

The recovery of americium from PRF waste streams began in 1964 in the 242 Z Building. This
facility was shut down in 1976 after a chemical explosion occurred in an ion-exchange column.
The explosion reportedly could have released up to 1 mCi of alpha activity to the atmosphere
through the Z Plant stack. The americium recovery process used an ion-exchange technique to
recover americium from the waste streams. Elution and regeneration of the ion-exchange resin
was done with nitric acid. Americium also was recovered in the PRF using a DBBP extractant in
a carbon tetrachloride diluent. The DBBP was replaced in the process with TBP. Information on
waste generated from the americium recovery process was limited. Presumably, these waste
streams would have included spent ion-exchange resins; organic solvent waste; and unrecovered
americium, plutonium, uranium, and small amounts of fission products.

Currently, the Z Plant analytical and development laboratories are housed in the

234-5Z Building. Analytical and development laboratories are reported to have been housed in
the 231-Z Building as well. The laboratory provided analytical services and supported research
and development activities for the plutonium finishing operations at the PFP. This support was
provided in the following ways:

» Quality assurance and quality control for the plufonium processing lines
o Liquid scintillation counting
« Preparation work for solvent extraction tests.

The 231 Z and 234-5 Z laboratory process waste was characterized as slightly acidic, low-salt
radioactive waste. This waste was routed through the 241-Z-361 Settling Tank to various cribs.
The pH of the waste was adjusted to between 8 and 10 in the 241-Z Treatment Tank before
disposal (DOE/RL-2001-01, 200-PW-1 Plutonium-Rich/Organic-Rich Process Waste Group
Operable Unit RI/FS Work Plan).

2.2.3 CRA TSD Units and Representative Sites

The concept of using analogous sites to reduce the amount of site characterization and evaluation
required to support remedial-action decision making is discussed in DOE/R1-98-28, Rev. 0,

. 200 Areas Remedial Investigation/Feasibility Study Implementation Plan—-Environmental
Restoration Program (Implementation Plan). This approach relies on grouping sites with similar
waste histories and contaminants, then choosing one or more representative sites ané  CRA
TSD units for comprehensive field investigations, including sampling. Findings from site
investigations at representative waste sites are applied to the analogous sites in the waste group
that were not characterized.

Data from representative sites and RCRA TSD units are used to evaluate remedial alternatives
and to select one or more to apply to the entire waste group. Confirmatory sampling at the

2-20



DOE/RL-2002-14 REV 0

analogous sites is built into the remedial design planning to ensure that the remedy is appropriate
for the analogous sites. Although a degree of uncertainty exists in employing the analogous site
concept, substantial benefit is realized in the early selection of a temedy that allows early
cleanup actions to be performed. The Implementation Plan (DOE/RL-98-28) did not identify
representative sites for either the 200-IS-1 or the 200-ST-1 OU. The following RCRA TSD units
and representative sites were selected for this work plan during the DQO process: the CX Tapk
System, the HSTF, the 200-E-111 Tank Farm Process Piping, the 200-W-59 Diversion Box, and
the 2607-W-3 Septic Tank. The following sections describe the representative sites in detail.

The information presented was obtained from the WIDS database and WIDS historical files
unless otherwise noted. _

2.2.3.1 CX Tank System

The CX Tank System is located east of B Plant in the 200 East Area within the Hot Semiworks
stabilized area. The 241-CX Tank System consists of three tanks: 241-CX-70, 241-CX-71, and
241-CX-72. Although the Dangerous Waste Permit Application, Form 3, calls it the “241-CX
Tank system” (Appendix A), these three tanks operated independently and served separate
functions. The one thing that they have in common is that they were decommissioned as part of
the Hot Semiworks decommissioning pro_] ect. Processes that were associated with these three
tanks are as follows.

Tank 241-CX-70 was used for approximately 1 year in the early 1950°s to store high-level
process waste from the REDOX pilot studies (Figure 2-11). Waste removal activities for

Tank 241-CX-70 were initiated in the summer of 1987 with the construction of a sluicing-
pumping system. The sluicing-pumping system involved using large volumes of water to sluice
the solid waste mixed from Tank 241-CX-70 and pump it to the DST System. Approximately
529,950 L (140,000 gal) of water were used to reduce the original waste volume of 38,986 L
(10,300 gal) to 2,839 L (750 gal). This volume remained in Tank 241-CX-70 until December 20,
1991, at which time the waste was placed in approved containers and transferred to the ,
224-T Transuranic Waste Storage and Assay facﬂlty The design capacity of Tank 241-CX-70 is
113,550 L (30,000 gal). -

" Tank 241-CX-7 1 was used from 1952 thorough 1957 for neutralizing the 201-C process
condensate coi. col ooliy _w . qu 2-12). 7 . -C 71 eived
process condensate from th X and plutonium operations. The mixed waste remair  in
Tank 241-CX-71 contains liquid process effluents that were passed thro1 1 the tank to be
neutralized by contact with a bed of limestone aggregate placed in the tank for this purpose.
After the June 1957 decontamination flushes, Tank 241-CX-71 was placed out of service. The
design capacity of Tank 241-CX-71 is 3,785 L (1,000 gal).

Tank 241-CX-72 was used for approximately 1 year in 1956 when 8,725 L (2,305 gal) of Hot
Semiworks complex mixed waste was transferred into the tank for storage (Figure 2-13). Tank
241-CX-72 also was used to study the concentration of waste generated from the Hot Semiworks
complex pilot studies. Decontamination flushes from the Hot Semiworks complex also might
have been sent to Tank 241-CX-72. The waste in the tank was then heated until it was nearly
dry. Tank 241-CX-72 remained idle from 1960 until it was taken out of service in 1967. In
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1986, Tank 241-CX-72 was filled with 7.3 m (24 ft) of grout overa 3.4 m (1 i-ft) heel of non-
liquid mixed waste. The design capacity of Tank 241-CX-72 is 8,860 L (2,340 gal).

The RCRA Part A Permit Application (Form 3) was revised in 1994 and submitted to Ecology as
Revision 3. The tanks are classified as dangerous waste tank TSD units with the following waste

codes:

‘e 241-CX-70. D002 (Corrosive) because of sodium hydroxide, and D007 and WT-02
(Dangerous Toxic) because of chromium.

e 241-CX-71. WT-02 (Dangerous Toxic — state only) because of cyanides and nitrates.

e 241-CX-72. D002 (Corrosive), D004 (Arsenic), D005 (Barium), D006 (Cadmium),

- D007 (Chromium), D008 (Lead), D009 (Mercury), D010 (Selenium), D011 (Silver),
WC02, WTO01 (Extremely Hazardous Toxic), and WT-02 (Dangerous Toxic—state
only) because of cyanides and nitrates.

The CX Tank System no longer receives waste and will be closed. under interim status.

2.2.3.2 Hexone Storage and Treatment Facility

The HSTF is located in the-southeast corner of the 200 West Area of the Hanford Site. The
HSTF consisted of two 91,000 L (24,000-gal) below-grade carbon steel tanks: Tanks 276-S-141
and 276-S-142, a distillation system, and railroad tank cars (Figure 2-14). 1e HSTF received
liquid mixed waste from the REDOX Plant and possibly the Hot Semiworks Plant. The HSTF
was used from 1951 through 1967 to store reagent-grade methyl isobutyl ketone (hexone) as a
source of make-up solvent for the REDOX Plant. After 1967, the HSTF contained distilled
hexone, part or all of which had been used in the REDOX Plant. Tank 276-S-142 also contained
NPH and TBP from a one-time campalgn to separate americium, curium, and promethium from
Shippingport reactor blanket fuel in 1966. Approximately 760 L (200 gal) of water were added
to Tank 276-S-141 in 1988. Tank 276-S-142 received approximately 5000 L (1,300 gal) of
water in 1967, 1,900 L (500 gal) in the mid-1970’s, and 760 L (200 gal) in the mid-1980°s. The
combined storage design capacity of Tanks 276-S-141 and 276-S-142 is 182,000 L (48,000 gal).
Thet ment design capacity of the distillation system was 11,400 L (3,000 1) of waste per
day. The storage design capacity of the railroad tank cars was 152,000 L (40,u00 gal). The
mixed waste was pumped from Tanks 276-S-141 and 276-S-142 through a distillation system to
decrease the radioactivity of the waste. The distilled waste was sent to temporary storage in
railroad tank cars located within the HSTF until completion of transfers to an offsite incinerator
in June« 1992. Three distillation vessels containing process residue have been sampled and are
stored at the Hanford Site as mixed waste. Tanks 276-S-141 and 276-S-142 each contain
between 19 L to 114 L (5 to 30 gal) of liguid mixed waste containing 93% NPH and 7% hexone
and up to 950 L (250 gal) of phosphate tar. The phosphate tar will be store at the Hanford Site
as mixed waste. The railroad tank cars have been emptied, cleaned, and moved to another -
location. The two 91,000 L (24,000-gal) below-grade carbon steel tanks: Tanks 276-S-141 and
276-S-142 are belng closed under interim status.

A RCRA Dangerous Waste Permit Application, Form 3, for the hexone tanks was submitted to
Ecology in December 1987 and was revised most recently in 1994 (Appendix A).
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'DOE/RL-92-40, Rev. 0, Hexone Storage and Treatment Facility Closure Plan, a RCRA closure
plan for the tanks was submitted in November 1992, The tanks are regulated as dang s waste
tank TSD units with waste codes D001 (ignitability), FO03 (listed spent hexone solvent), and
WTO02 (toxicity criteria).

The hexone tanks had been safeguarded by a nitrogen purge almost continuously since 1992.
This inert gas purge mitigate the risks associated with the hazardous vapors in the tanks. ...e
purge prevented the collection of flammable vapor mixtures and ehmmated the safety hazard to
workers.

In April 2000, Ecology inspected the TSD unit encompassing the tanks. In May 2000, Ecology
issued CCN 079387, “Notice of Correction for Stabilization of Hexone Storage and reatment
Facility,” about their findings. The letter required that the hexone tanks be stabilized by
removing all of the potential safety hazards posed to employees by no later than December 2001.
It also required that the stabilization include removal or deactivation of the waste, If the tanks
remain in place, provisions must be made for monitoring the tanks for oxygen and organic
vapors and for intrusion of liquids.

In May 2001, Ecology issued CCN 089928, “Notice of Correction for Stabilization of the
Hexone Storage and Treatment Facility,” which revised the deadline for stabilizing the hexone
tanks to the end of February 2002. '

On December 13, 2001, Ecology approved grouting as the stabilization method for the hexone
storage tanks (CCN 095038, “Approval for Stabilization of the Hexone Storage and Treatment
Facility”). They stipulated that each tank be grouted in two pours. In March 2002, the tanks
were filled with cement grout using the method authorized by Ecology to stabilize them and
reduce the flammability concerns associated with hexone vapors. In each tank, the grout from
first pour covers the heel of waste with a distinctly colored grout. The first grout layer was
allowed to solidify enough to introduce a cold joint between pours. After the first-pour grout
solidified, the second layer of grout was poured into the tank. The second grout layer completely
filled the tank’s void space. The second pour consists of uncolored grout that, in concert with
the cold joint created between layers, provides a clear demarcation between the Hut layers.
Thecoll © a °  >-stage grouting processes facilitate closure of the{ s by separating the
xed v X s (tank bottc mta’ * g the heel and colored grout) from nonmixed waste
debris (upper tank and uncolorec out). ...: area is fenced off as a controlled access zone.

Ecology also requested that a revised ciosure plan for the hexone storage tanks be prepared for
inclusion in future modifications to the Hanford Site’s RCRA Sitewide permit. Submittal of a
revised hexone tank closure plan in conjunction with the 200-IS-1 and 200-ST-1 FS is presently
planned.

2.2.3.3 200-E-111 Tank Farm Process Piping

The 200-E-111 Tank Farm Process Piping, also referred to in WIDS as SST System Transfer

'Line 241-C-151-U1, is an encased liquid waste transfer line that runs eastward from the
241-ER-151 Diversion Box south of 7% Street, and branches off in two directions at a point
southeast of the 216-C-10 Crib (Figure 2-15). From the Y, it branches to the C Tank Farm and
the 244-AR Vault. The pipeline is an underground encasement containing three 7.5 cm
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Figure 2-4. Hot Semiworks Plan View.
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Figure 2-5. Stratigraphy Near the 241-CX-70, 241-CX-71 and 241-CX-72 Storage Tanks.
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Figure 2-7. Stratigraphy Near the 276-S-141 and 276-S-142 Storage Tanks.
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Figure 2-8. Stratigraphy Near the 200-E-111 Waste Site.
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Figure 2-9. Stratigraphy Near the 200-W-59 Diversion ox.
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Figure 2-10. Stratigraphy Near the 2607-W3 Septic Tai
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Figure 2-11. 241-CX-70 Storage Tank Construction Diagram.
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Figure 2-12. 241-CX-71 Storage Tank Construction Diagram.
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Figure 2-13. 241-CX-72 Storage Tank Construction Diagram.
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Figure 2-14. 276-S-141 and 276-S-142 Storage Tanks Construction Diagram.
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Figure 2-15. 200-E-111 Tank Farm Process Piping Consiruction Diagram.
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Figure 2-16. 200-W-59 Diversion Box Construction Diagram.
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Figure 5-1. Application of Analogous Site Approach.
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contam ion originating from container preparation methods, shipment, handling, storage, or
site conditions. The trip blank shall be anal, _ :d for volatile organic compounds onty.

B2.i.5 Prevention of Cross-Contamination

Special care should be taken to prevent cross-contamination of soil samples. Particular care will
be exercised to avoid the following common ways in which cross-contamination or background
contamination may compromise t  samples:

« Improperly storing or transporting sampling equipment and sample containers

e Contaminating the equipment or sample bottles by setting them on or near potential
contamination sources, such as uncovered ground

o Handling bottles or equipment with dirty hands

» Improperly decontaminating equipment before sampling or between sampling events.

B2.2 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT A A

Quality objectives and criteria for soil measurement data are presented in Table B-7 for
radiological and nonradiological analytes, as well as physical properties of interest. An sis of
soil physical properties will be performed according to American Society for Testing and.
Materials (ASTM) procedures, if applicable.

B2.3 SAMPLE PRESERVATION, CONTAINERS, AND HOLDING [MES

Soil sample preservation, containers, and holding times for radiological and nonradiological
analytes of interest and physical property test are presented in Table B-8. Final samy
collection requirements will be identified on the Sampling Authorization Form.

B2.4 ONSITE MEASUREMENTS QUALITY CONTROL

The collection of QC samples for onsite measurements does not apply to the fie] screening
techniques described in this plan. The applicable field screening methods and performance
requirements are presented in Table B-9 except for spectral gamma-logging analytical
performance requirements, which are listed in Table B-7. Field screening instrumentation wi

be calibrated and controlled according to the procedures identified in Section B.2.7. Special care
should be taken to prevent cross-contamination of field screening equipment by prope 7 storing
and handling the equipment and performing proper decontamination between sampling events.

B-17
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B2.5 DATA MANAGEMENT

Data resuiting from the implementation of this QAPjP will be managed and stored by the
organization responsible for sampling and characterization, in accordance with BHI-EE-01,
Environmental Investigations Procedures, Section 2.0, “Sample Management,” or equivalent.
At the direction of the task lead, all analytical data packages will be subject to final technical
review by qualified personnel before their submittal to regulatory agencies or inclusion in
reports. Electronic data access; when appropriate, will be via a database (e.g., Hanford
Environmental Information System [HEIS] or a project-specific database). Where electronic
data are not available, hard copies will be provided in accordance with Section 9.6 of the
Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989).

B2.6 VALIDATION AND VERIFICATIONF QUIREMENT

Completed soil sample analysis data packages will be validated by qualified sample management
personnel or by a qualified independent contractor. Validation will consist of verifying required
deliverables, requested versus reported analyses, and transcription errors. Validation also will
include the evaluation and qualification of results based on holding time, method blanks, mattix
spikes, laboratory control samples, laboratory duplicates, and chiemical and tracer recoveries, as
appropriate to the methods used. No other validation or calculation checks will be performed.
At least 5% of all data will be validated. ‘

At Jeast one data validation package shall be generated for each OQU. Validation requirements
identified in this section are consistent with Level C validation, as defined in BHI-01433, Data
Validation Procedure for Radiochemistry Analysis, and BHI-01435, Data Validation Procedure

Jor Chemical Analysis, or the equivalent. No validation for soil gas measurements; geophysical
logging; or physical property data will be performed.

B2.7 TECHNIC/ PROCEDURES AND SPECIFICATIONS

Soil sampling and onsite environmental measurements will be performed according to approved
procedures. Sampling and field measurements will be conducted accordi  to BHI-EE-01,
Environmental Investigations Procedures; L ... .. 05, Field Screening Froc res; and other
approved procedures. Individual procedures that may be used during performance of this SAP
include the following specific procedures or their equivalent:

Note: The manuals and/or procedures cited in this section are in the process of being blue
sheeted to convert them to FH procedures. They are still considered appropriate for reference at
this time. The current approved version of the FH procedure will be used at the time of
implementation in the field.

o BHI-EE-01, Environmental Investigations Procedures

- Sectiorn 1.0, General Information
* Procedure 1.5, “Field Logbooks”
* Procedure 1.6, “Survey Requirements and Techniques”

B-18
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~ Section 2.0, Sample Management -
* Procedure 2.0, “Sample Event Coordination”.
=  Procedure 2.1, “Sampling Documentation Processing”

- Section 3.0, General Sampling _
= Procedure 3.0, “Chain of Custody” .
»  Procedure 3.1, “Sample Packaging and Shipping”
- Procedure 3.2, “Field Decontamination of Sampling Equlpment

- Section 4.0, Soil, Groundwater, and Biotic Sampling
»  Procedure 4.0, “Soil and Sediment Sampling”
s Procedure 4.2, “Sample Storage and Shipping Facility”

— Section 5.0, Sampling Techniques’
= Procedure 5.2, “Test Pit Excavation in Contaminated Areas”

- Section 6.0, Drilling
»  Procedure 6.2, “Field Cleaning and/or Decontamination of Geoprobe and

Drilling Equipment”

- Section 7.0, Geologic and Hydrologic Data Collection
= Procedure 7.0, “Geologic Logging™"
» Procedure 7.2, “Geophysical Survey Work”

BHI-EE-02, Environmental Requirements

- Procedure 14.0, “Drilling, Maintaining, Rcmediating", and Decommissioning
Resource Protection Wells, Geoprobem, and Geotechnical Soil Borings”

BHI-EE-05, Field Screening Procedures
- Procedure 1.0, “Routine Field Screening”

- Procedure 2.13, “MDA and Scan Speed Determinations for Environmental
Radiological Surveys”

~  Procedure 4.1, “Classification of Areas for Radlologlca] Release”

- Procedure 4.2, “Preparation of Environmental Radiological Task Instructions™

- ..ocedure 4.3, “Radiological ! _ wund Mea: s”

-~ Procedure 4.4, “Documenting Environmental Radiological Surveys”

- Procedure 4.5, “Performance of Environmental Radiological Measurements™

BHI-EE-10, Waste Management Plan, Part 11

- Procedure 9.0, “Control of CERCLA and Other Past-Practice
Investigation-Derived Waste”

Specification for Environmental drilling Services Specific to 200-1S-1 and 200-ST-1

Sampling Services Procedures Manual, ES-SSPM-001, Rev. 0, Procedure 2-5,
“Laboratory Cleaning of Sampling Equipment.” :
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B2.7.1 Sample Location

Sampling locations (e.g., soil probes, borcholes) will be identified in the field before starting e
. activity. Locations will be staked by the technical lead or field team leader assigned by the
project manager. After the locations have been staked, minor adjustments to the location may be
made to mitigate unsafe conditions. Locations will be identified during or after sampling,
following BHI-EE-01, Procedure 1.6, “Survey Requirements and Tech |ues,” or equivalent.
Changes in sample locations that do not affect the DQOs will require approval of the project
manager. Changes to sample locations that result in impacts to the DQOs will require
concurrence by RL and the lead regulator.

Surface geophysical and radiation surveys will be conducted at all sampling locations. The
surface geophysical surveys will be conducted using ground-penetrating radar and/or
electromagnetic imaging and will aid in verifying waste site construction and geometry and in
selecting locations to avoid subsurface obstructions. The surface radiation surveys will identify
areas of surface contamination that might affect the field activities and health and safety.

B2.7.2 Sample Identification

The sample and data tracking database will be used to track the samples through the collection
and laboratory analysis process. The HEIS database is the repository for the laboratory
analytical re: “'s. The HEIS sample numbers will be issued to the sampling organi  ion for this
project in accordance with BHI-EE-01, Procedure 2.0, “Sample Event Coordin  »n,” or :
equivalent. Each radiological/nonradiological and physical properties sample will be identified
and labeled with a unique HEIS sample number. The sample location, depth, and corresponding
HEIS numbers will be documented in the sampler’s field logbook.

Each sample container will be labeled with the following information using a waterproof marker
on firmly affixed water-resistant labels:

¢ HEIS number

e Sample collection date and time

e Name or initials of person collecting the sample
TR u

» Preservation method, if applicable.

Soil gas measurements will be assigned a unique HEIS sample number and their HEIS number,
collection location and depth, will be documented in the samplers field log book.

B2.7.3 Field Sampling Log

All information pertinent to field sampling and analysis will be recorded in bound logbooks in
accordance with BHI-EE-01, Procedure 1.5, “Field Logbooks,” or equivalent. The sampling
team will be responsible for recording all relevant sampling information including, but not
limited to, the information listed in Procedure 1.5, Appendix A. Entriesnr le in the logbook
will be dated and signed by the individual who made the entry.
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B2.7.4 Sample Custody

A chain-of-custody record will be initiated in the field at the time of sampling and will
accompany each set of samples shipped to any laboratory in accordance with BHI-EE-01,
Procedure 3.0, “Chain of Custody,” or equivalent. The analyses requested for each sample will
be indicated on the accompanying chain-of-custody form. Chain-of-custody procedures will be
followed throughout sample collection, transfer, analysis, and disposal to ens : that sample
integrity is maintained. Each time responsibility for custody of the sample changes, the current
and the new custodians shall both sign the record and note the date and time. The sampler will
make a copy of the signed record before sample shipment ar  transmit it to Sample Management
within 24 hours of shipping, as detailed in BHI-EE-01, Procedure 2.1, “Sampling Documentation
Processing,” or equivalent.

A custody seal (i.e., evidence tape) shall be affixed to the lid of each sample ir. The container
seal will be inscribed with the sampler’s initials and the date sealed. Sample containers collected
inside a glovebag or glovebox that are “bagged out” to control radiological contamination may
have the evidence tape affixed to the seal of the bag to demonstrate that tampering has not
occurred.

B2.7.5 Sample Containers and Preservatives

The EPA precleaned sample containers will be used for soil samples collected forr  ological
and nonradiological analysis. Container sizes could vary depending on laboratory-specific
volumes needed to meet analytical detection limits. If, however, the dose rate on the outside of a
sample jar or the curie content exceeds levels acceptable by an offsite laboratory, the samp™ g
lead and task lead may send smaller volumes to the laboratory after consulting with Sample
Management to determine acceptable volumes. Preliminary container types and volumes are
identified in Table B-8. Final types and volumes will be provided on the San ling
Authorization Form.

B2.7.6 Sample Shipping

The ou jar willbesw | by theradiological control  hnic 1 (RCT) to
verify that the container is free of smearable surface contamination. The RCT also measure the
radiological activity on the outside of the sample container (through the container) and will mark
the container with the highest contact radiological reading in either disintigrations per minute or
millirems per hour, as applicable. Total activity analysis performed by the Radiological
Counting Facility, the 222-S Laboratory, or another suitable onsite laboratory will be used for
determining  .S. Department of Transportation shipping criteria. This information, along with
other data that could prequalify the samples, will be used to select proper packaging, marking,
labeling, and shipping paperwork in accordance with U.S. Department of Transportation
regulations (49 CFR) and to verify that the sample can be received by the offsite analytical
laboratory in accordance with the iboratory’s acceptance criteria. The sampler will send copies
of the shipping documentation to Sample Management within 24 hours of shipping, as detailed
‘in BHI-EE-01, Procedure 2.1, “Sampling Documentation Processing,” or equivalent.
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As a general rule, samples with activities of less than 1 mrem/hr will be shipped to an offsite
laboratory. Samples with activities greater than 1 mrem/hr could be shipped to an offsite
laboratory; samples with activities in this range will be evaluated on a case-by-case basis by
Sample Management. If no offsite laboratory can be identified for high-activity samples, the
samples will be sent to an onsite laboratory arranged by sample management.
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Figure B-4. Sampling Locations for Hexone Tanks 276-5-141 and 276-S-142.
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Figure B-5. Sampling Locations for the Tank 241-CX-70.
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Feat Below Ground Surface

Figure B-6. Sampling Locations for the Tank 241-CX-71.
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Figure B-7. Sampling Locations for the Tank 241-CX-72.
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Figure B-9. Location of Planned and Existing Boreholes at the 200-W-59 Diversion Box.
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Figure B-10. Location of Planned and Existing Boreholes at the 2607-W3 Septic Tank.
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Figure B-11. Location of Planned and Existing Boreholes at the Hexone Storage and Treatn 1t

Facility.

LEGEND

® PLA

NNED
DIRECT PUSH
LOGATIONS

276-S-141

276-S-142 ®306-A
®

t =4

A Al

PLAN VIEW

24" DIA MANHOLE
WITH COVER

8" WALL THK MIN

¥8° e 40" =on

2,500 GALLONS
il (WORKING CAPACITY}

WELD ANGLE TO PIPE
I Ao TanKBoTTOM

0430024

SECTION A-A'

- B-46

8= %’D %

KEY MAP

BEVEL END FOR .
WELD JOINT F 10
4 SPT .

\ﬁ | 3" SCH 40 PIPE

4" SCHA40 PIPE ] ﬁl‘_//_ BLACK STL

B sn 27 1608 FLANGE
T WELDNECKSTL
1" PIPE COUPLING

WELD NECK 30004# STL
STL
2 8CH40 PIPE
BLACK STL
1/8° SCH 40 PIPE
BLACK STL
2-¥2" SCH40 PIPE §TXI"XNE" ANGLE
BLACK STL




Figure B-12.

DOE/RL-2002-14 REV 0

Location of Planned and Existing Boreholés at the 241-CX Tank System.
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Table B-11. 2607-W3 Septic Tank Sampling Design. (2 Pases)

Sampling Method ~ Key Features of Design ~ Basis for Sampling Design
Split-spoon soil samples Soi] samples will be collected Soil samples will be collected continuously in

continuously from 7 ft bgsto 17 ft [the region of highest potential contamination,
bgs (sampler length with shoe is Additional soil samples will be collected in
about 2.5 ft). Below 17 ft, samples {regions where contamination is likely to

will be collected at the interface of |accumulate. The 12- to 14.5-fi-bgs sample will
lithologic changes including the be collected to support risk assessment.
Hanford formation, Cold Creek ,

unit, Ringold unit E, and just above
the water table. All samples will b
analyzed for 2607-W3 tank-specific
COCs.

Split-spoon soil samples Collect bulk density and gigin-size | Soil physical properties will be used to support
distribution, and moisture samples | the site conceptual model.

at major changes in lithology. )
Split-spoon 80il samples Collect field QC samples. Submit | Field QC samples are collected to evaluate the
to the lab for 2607-W3 tank- potential for cross-contamination and to
speeific COCs., evaluate laboratory performance,
Borehole Geophysical Perform borehole SGL and neutron !SGL logging will be performed to verify
Survey moisture logging from the surface  jamma-emitting contamination and to refine
to the bottom of the borehole. he conceptual contaminant distribution model.
Zesium-137 will be the main target isotope for
the SGL because of its prevalence and ease in
identification. Soil moisture data will support
the site conceptual model.
WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, as amended.
bgs = Below ground surface. GPR = Ground-penetrating radar.
cocC = Contaminant of concern. SGL = Spectral gamma logging.
EMI = Electromagnetic induction.

Table B-12. 200-W-59 Diversion Box Sampling Design. (3 Pages)

Sampline Meothad - Key ature Basis for Samj . l

Surface geophysical Perform GPR and/or EMI over the general | Surface geophysical surveys used to loc
survey ares of the diversion box. ' diversion box and pipelines.
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Table B-12. 200-W-59 Diversion Box Sampling Design. (3 Pages)

Sampling Method ~ Key Features of Design Basis for'Sampling )
Vertic jeophysical Install direct push rods to a depth of 6.1 m | Vertical geophysical survey d: .be used
survey (20 ft) bgs for GG/PN logging. to determine if the tank leaked by evaluating

Nominally, four installations will be
outside of the diversion box
circumference; near the inlet line from the
200-W-58 Diversion Box, near the south
outlet to the 216-Z-12 Crib, near the west
outlet to the 216-Z-12 Crib, and near the
outlet to the drain field to the northwest, In
addition, nominally, two installations to a
depth of 7.6 m (25 ft) bgs will be placed
near the head end of the drainfield and at
the end of the stainless steel pipe outlet to
the 216-Z-12 Crib.

the presence of plutonium and Cs-137
immediately adjacent to the tank in regions
where leaks likely would have occurred. Cs-
137 is considered a good indicator of
contamination because of its prevalence in the
waste stream and ease of identification. igh |
levels of plutonium can be detected by the PN
detector.

Driven s0il core sampler

The soil sample collected from the region
of highest contamination detected by
vertical geophysical survey. Use a driven
soil core sampler and submit sample for
laboratory analysis of gross alpha, gross
beta, gross gamma, GEA, ICP metals, and
VOAs (in order of priority). If insufficient
material is available for all analyses,
prioritize analyses.

Discrete soil sample w  be collected to
confirm levels of contamination detected by
vertical geophysical logging. The subsurface
soil sample will be collected even if no
contamination is detected by the vertical
geophysical survey.

Supplemental Sampling Required if Subsurface Seoil Sample Confirms Diversion Box L

ced

Borehole soil sampling
and characterization
(Based on deep soil
sample results)

Split-spoon soil samples

Drill borehole near the region of highest
potential contamination. Location will be
based upon interpretation of the vertical
geophysical logging data and deep soil
sample. Submit sample for laboratory
analveic nf 200-W-59-specific COCs.

Characterize extent of vertical contamination
if subsurface soil sample indicates significant
leakage from the tank.

Split spoon soil samples will be collected
at 12.5 ft bgs, 17 ft bgs, and at 10-ft
intervals until contamination levels are
less than three times background. Soil
samp  should be collecteda  ijor
changes in lithology. Soil samples will be
analyzed for site-specific COCs,

The 12.5-ft bgs sample will be collected to
support risk assessment. Soil les '
collected at 17 ft bgs and deeper will be field
screened for gross radionuclide
contamination. If contamination levels
above three times bac  ound 1g and
sampling will resume fo the next sample
interval until contamination is less than three
times background. A final sample will be
collected at the interval where contamination
is less than three times background.

Split-spoon soil samples

Collect bulk density, grain-size
distribution, and moisture samples at
'major changes in litholoov.

Soil physical properties will be used to
support the site conceptual model.
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WIDS, Waste Information Data System Report, Hanford Site database.
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APPENDIX C

200-IS-1 AND 200-ST-1 OPERABLE UNITS SITES
REVIEW PROCESS
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Table C-4. WIDS 200-IS-1 and 200-ST-1 Waste Sites With Other DOE Programmatic Responsibility and

IMUST = Inactive miscellancous underground storage tank.

N/A  =Notavailable. :

ORP  =U.S. Departiment of Energy, Office of River Protection.
OU  =Oper e Unit '

not Considered in T] . Work Plan. (8 Pages)
r - - I - I
. . Previous e . . Operable
Code Names Classification | Operable Justification for Exclusion Unit
: Unit '
Hanford Site Dangerous Waste Part A Permit for Single-Shell Tanks
Resource Conservation and Recovery Act of 1976,42 U.S.C. 6901, et seq.
D&D  =Decontamination and decommissioning. PFP =] tonium Finishing Plant.

RCRA = Resource Conservation and Recovery Act of 1976
TPD  =Treatorent Programs Division.

TSD =" atment, storage, and disposal.

UPR = Unplanned release.
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