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will be addressed during the confirmatory sampling phase to ensure that the remedial action
specified in the Record of Decision is appropriate and to provide desi_ data as needed.

Following remedial actions, verification samples will be collected to support site closeout.

For the 200-PW-2 OU, four representative waste sites (one of which is a TSD unit) and two other
TSD units have been identified. The goals of the RI are to provide the data needed to support
remedial decisions and to refine the preliminary conceptual contaminant distribution and
exposure models for this OU. The data will be generated mainly through soil sampling and

analysis.

The Washington State Department of Ecology’s document, Guidance on Sampling and Data
Anal}sis (Ecology 1995), was used in developing the sampling design for the RI. Because the
data will not be used to demonstrate compliance with a cleanup level, focused (biased) soil
sampling of areas selected with the highest contamination potential was selected over an area-

* wide (unbiased) sample design. The concentrations of all contaminants in each soil sample will
be compared directly with the cleanup levels. A statistical analysis of the sampling data is not
appropriate for focused sampling schemes and is, therefore, not used in this report. The locations
of samples exceeding the cleanup level will be used to d neate the areas of soil contamination

requiring a decision on the need for remediation.

The proposed sampling locations were selected with the goal of intersecting the areas of highest
contamination and determining the vertical extent of contamination. Thena e

(e.g., contaminant type and concentration) and the vertical extent of the contamination are the
major RI data needs. For representative sites where sufficient data have been collected to
support the RUFS process, additional sampling will not be conducted; however, for these sites,
geophysical logging of nearby existing boreholes will be conducted. For sites that have not been
adequately characterized, a borehole will be drilled to the groundwater table and soil samples
will be collected from the entire length of the borehole. Geophysical logging of planned and

existing boreholes will also be performed.
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The contaminants of potential concern were identified through process history information and
previous data collection efforts. Analytical performance criteria were based on Model Toxics
Control Act chemical compliance criteria (Washington Administrative Code 173-340) and other
applicable or relevant and appropriate requirements. In the absence of applicable or relevant and
appropriate requirements, other preliminary action levels were identified to determine analytical
performance criteria. These levels provide the basis for identifying the laboratory or field
screening detection limits required to support remedial action decisions. A modified versibn of
the U.S. Environmental Protection Agency’s DQO guidance (EPA 1994) was used to identify
project data quality needs, evaluate sampling and analysis options, and document project data

quality decisions.
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AA alternative action
AEA alpha energy analysis
ARAR applicable or relevant and appropriate requirement
bgs below ground surface
BHI Bechtel Hanford, Inc.
CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 '

CFR Code of Federal Regulations
CHI CH2M Hill Hanford, Inc.
CoC contaminant of concern
COPC contaminant of potential concern
CVAA cold vapor atomic absorption
DOE U.S. Department of Energy
DQO data quality objective
DR decision rule
DS decision statement
Ecology Washington State Department of Ecology

~ EMI electromagnetic imaging

" EPA U.S. Environmental Protection Agency
FS feasibility study
GC gas chromatograph
GCMS gas chromatography/mass spectrometry
GEA gamma energy analysis
GPC gas proportional counter
GPR ground-penetrating radar
GW groundwater
HPGe high-purity germanium
IC ion chromatography
ICP inductively coup | plasma
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IDW investigation-derived waste
MCL maximum contamination level
MTCA Model Toxics Control Act
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Oou operable unit
PCB polychlorinated biphenyl
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PUREX Plutonium-Uranium Extraction (Plant)
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REDOX Reduction-Oxidation (Plant)

RESRAD RESidual RADioactivity dose mo

RFI Resource Conservation and Recovery Act field investigation
R1 remedial investigation

RL U.S. Department of Energy, Richland Operations Office

ROD Record of Decision

RPP Resource Conservation and Recovery Act of 1976 past-practice
SAP sampling and analysis plan

SGL spectral gamma logging

SVOC semi-volatile organic compound

TOC total organic carbon

Tri-Party Agreement
TSD

UCL

UPR

URP

VOA

WAC

WDOH

WESF

. WIDS

Hanford Federal Facility Agreement and Consent Order
treatment, storage, and disposal

upper confidence limit

unplanned release

Uranium recovery process

volatile organic analysis

Washingt.  Administrative Code

Washington State Department of Health

Waste Encapsulation and Storage Facility

Waste Information Data System
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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units
If You Know Muliiply By To Get If You Know Multiply By To Get
Length Length
inches 254 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
vards 0914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
s5q. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.093 5q. meters sq. meters 10.76 5q. feet
sq. yards 0.0836 5q. meters 5q. meters 1.196 sq. yards
sq. miles 26 sq. kilometers sq. kilometers 0.4 sq. miles
acres 0.405 hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
teaspoons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 0.47 liters cubic meters 35.315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yards
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit
then multiply 9/5, then add
by 5/9 32

Radioactivity Radioactivity
picocuries 37 millibecquerel millibecquerel 0.027 picocuries
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1.0 STEP 1 -- STATE THE PROBLEM

The purpose of data quality objective (DQO) Step 1 is to clearly and concisely state the problem
to ensure that the focus of the study will be unambiguous.

1.1 INTRODUCTION

This summary report has been developed to support the remedial inv  igation/feasibility study
(RUFS) and remedial action decision-making processes for the  0-PW-2 Operable Unit (OU).
The 200-PW-2 QU is being remediated under a Resource Conservation and Recovery Act of
1976 (RCRA) approach. The 200-PW-2 OU originally consisted of 31 RCRA past-practice
(RPP) waste sites and 3 RCRA treatment, storage, and disposal (TSD) units. The waste sites
include cribs, trenches, buried tanks, pipelines, and unplanned releases (UPRs). Four
representative sites have been identified for the 200-PW-" DU in the Waste Site Grouping for
200 Area Soil Investigations report (DOE-RL 1997b) and 1n the reas Remedial
Investigation/Feasibility Study Implementation Plan -- Environ: Restoration Program
(hereinafter referred to as the Implementation Plan) (DOE-RL 1999).

~ This DQO summary report focuses on the development of sampling designs for the

- representative (typical and worst-case) sites identified in the waste site grouping report (DOE-RL
1997b) and the Implementation Plan (DOE-RL 1999). All of the representative waste sites
chosen for the 200-PW-2 OU are liquid waste disposal cribs and “1clude the 216-A-19,
216-B-12, 216-U-8, and 216-U-12 waste sites (the latter site beiuyg one of the TSD units in this
OU). In addition, there are also two other TSD units, 216-A-10 and 216-A-36B, which are being
included in this assessment planning process.

The Washington State Department of Ecology (Ecology) document, Guidance on Sampling and
Data Analysis (Ecology 1995), was used during this DQO process to support the selection of an
appropriate samplir ~ approach. Table 1 of the Ecology § dance:  marizes approaches for
sampling and data analysis considered acceptable to Ecology. ..i _ it : shows that a
focused sampling approach may be used to investigate a site that is known to be contaminated,
and contaminated regions may bei 1tified for sampling and analysis.

The 200-PW-2 QU waste sites and six UPR sites received mostly process drainage, process
distillate discharge, and miscellaneous condensates from U Plant, the Reduction-Oxidation
(REDOX) Plant (i.e., S Plant), the Plutonium-Uranium Extraction (PUREX) Plant (i.e., A Plant),
B Plant (i.e., Waste Encapsulation and Storage Facility [WESF]), d the Semiworks Facility
(i.e., C Plant). The waste was disposed to the vadose zone through cribs and trenches.

A map of the Hanford Site is provided in Figure 1-1 and depic  the 200 Areas and vicinity
(i.e., the location of the 200-PW-2 OQU). Figures 1-2 through 1-4 identify the locations of the
200-PW-2 OU waste sites and the associated source facilities.

—— —_— —-—
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Figure 1-1. Location of the Hanford Site a | 200-PW-2
Operable Unit Waste Sites.
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Figure 1-2. 200-PW-2 Operable Unit Waste Sites
Located in the 200 East Area.
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Figure 1-3. Additional 200-PVW-2 Operable Unit Waste Sites
Located in the 200 East Area.
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Figure 1-4. 200-PW-2 Operable Unit Waste Sites Located in the 200 West Area.
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1.2 PROJECT SCOPE

This DQO summary report focuses on the representative waste sites associated with the
200-PW-2 Uranium-Rich Process Waste Group OU. The scope of this project includes the DQO
process and the development of a sampling and analysis plan (SAP) for the four representative
sites (note that the 216-U-12 Crib is a RCRA TSD unit and is a representative site) and the
remaining two RCRA TSD units, for a total of six sites, hereinafter collectively referred to as
“representative sites.” The DQO summary report and SAP will provide the basis for the RI for
the 200-PW-2 sites and the RCRA facility investigation (Rl  for the 200-PW-2 sites. The
Implementation Plan (DOE-RL 1999) presents a consistent approach to data collection activities
associated with 200 Area assessment and remediation activities. The activities include all phases
of sampling required to support the completion of the integrated RC_ _A/Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) process outlined
in Section 2.3 and depicted in Figure 2-2 of the Implementation Pl (DOE-RL 1999). Specific
activities include the following:

1. Data collection at representative sites defined for the waste group-specific OU work plan,
with an emphasis on verifying the conceptual models. This wi support preparation of a
focused feasibility study and remedial action decision making.

2. Data collection after the Record of Decision (ROD) to confirm that all other sites in the
specific waste group OU meet the conceptual models. In addit 1, data collection activities
will be included as part of the remedy selected for the waste group and will provide site-
specific information for preparation of the remedial design report/remedial action work plan
(RDR/RAWP).

3. Data collection, as defined in the RDR/RAWP, to verify that remedial actions associated
with a remove, treat, and dispose remedy have met the required objectives.

4. Data collection defined as part of the post-closure monitoring plan section in a closure plan
for a RCRA TSD unit or RPP site.

This DQO process supports the data collection (from item 1) * * vill support the evaluation of
remedial altemnatives and RUFS decision making. Additiona ) proc es will be conducted
to define the sampling requirements for the other phases of data collection.

An RVFS work plan will be prepared that satisfies, in concert with the Implementation Plan
(DOE-RL 1999), the requirements of both the RI and the RFI. The data acquired during the RI
will support the RUFS and RFI/corrective measures study processes for this OU. For ease of
preparation and readability (and as described in the Implementation Plan [DOE-RL 1999]), the
RUFS terminology will be used throughout the DQO summaryr rt and work plan documents.

Remedial Investigation DOQO Summary Report — 2uu-rW-2 OU
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1.3  PROJECT OBJECTIVES

The objective of the DQO process for the 200-PW-2 Uranium-Rich Process Waste Group OU is
to determine the environmental measures necessary to support the RIFS process and remedial
decision making, including refinement of the preliminary conceptual contaminant distribution
model. Additionally, the DQO process supports development of a SAP for the RI, which will be
included as an appendix to the RI/FS work plan for the OU.

Possible alternatives identified in the Implementation Plan (DOE-RL 1999) include the
following:

» No action alternative (no institutional controls)

* Engineered multi-media barrer

e Excavation and disposal of waste

¢ In situ vitrification of soil

e In situ grouting or stabilization

¢ Monitored natural attenuation (with institutional controls).

14  PROJECT ASSUMPTIONS

Project assumptions for the RI include the following

o The DQO process will follow BHI-EE-01, Environmental Investigations Procedures,
Procedure 1.2, “Data Quality Objectives,” and Section 6.1 of the Implementation Plan
(DOE-RL 1999).

e The 200-PW-2 OU waste group 1s a source waste group and the investigations will focus on ‘
vadose zone soil contamination. J

e The Implementation Plan (DC..-RL ... ., outl ‘sthe s itand aed ion approach
to be followed for the OU:

— Define the regulatory framework

— Generally identify the characterization approach

— Provide background information on 200 Area site coi tions, operational history, and
secondary plans (e.g., quality assurance, health and sa:cty, information management, and
waste management)

~ Provide governing assumptions, including preliminary applicable or relevant and

appropriate requirements (ARARSs), land-use considerations, remedial action objectives,
and remedial action alternatives.

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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The analogous site approach will be used. Characterization will be limited to representative
waste sites and TSD units, and the characterization data will be used to reach remedial
decisions for all waste sites within the OU. The DQO effort will focus on representative
waste sites within the OQU. Preliminary representative waste sites have been selected in the
waste site grouping report (DOE-RL 1997b) and the Implementation Plan (DOE-RL 1999)
that were considered to be representative of typical and worst-case conditions for the QU.
Representative waste sites for the 200-PW-2 OU include the following:

- 216-A-19 Trench (second choice worst-case site)
- 216-B-12 Crib (second choice typical site)
- 216-U-8 Cnib (first choice worst-case site).

The TSD units in the 200-PW-2 QU are as follows:

- 216-A-10Crib
- 216-A-36B Crib
- 216-U-12 Crib (also identified as the first choice typical site).

The 216-U-8 Crib was chosen as a worst-case site because of its high contaminant inventory
and current level of characterization. The 216-A-19 Trench w  chosen as the second choice
worst-case site because of its high contaminant inventory (and the highest uranium
inventory) from a process waste stream. The 216-B-12 and 216-U-12 Cribs are typical waste
sites for the OU. The 216-B-12 Crib was selected for its conteminant inventory and the fact
that it received a second process condensate that added ™ " sh inventories of fission products.
The 216-U-12 Crib was selected for its typical uranium inventory and current level of
characterization. Table A-1 of the waste site grouping report (DOE-RL 1997b) compares the
waste sites by contaminant inventories recei' |, effluent volume received, and effluent
volume versus pore space volume beneath the waste sites.

Twenty-eight specific waste sites and UPRs within the QU are listed in Appendix G of the
Imple ite 1 Plan (DOE 19¢ . This list was sub:  1ently updated by the Waste
Informatior. _ .ta Sys  (V"™S), bringing the current total to 34 sites. Sites identified in
the 200-PW-2 OU, in addition to the representative and TSD sites, are listed below:

e 200-E-58 e 216-S-7

e 200-W-22 e 216-S-8

e 200-W-23 o 216-U-1&2

e 200-W-42 e 216-U-5

o 216-A-1 e 216-U-6

o 2]6-A-18 e 241-U-361

o 216-A-20 e 270-E-1

o 216-A-28 o 270-W

e 216-A-3 e UPR-200-E-39
o 216-A-36A e UPR-200-E-40
o 216-A-5 : e UPR-200-E-64

Remedial Investigation DQO Summary I-(eporl - 200-PW-2 OU
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e 216-B-60 e UPR-200-W-163
o 216-C-1 o UPR-200-W-19
e 216-S-1&2 e UPR-200-W-36.

Characterization of these waste sites is not included in this DQO process. In the spring of
2000, an effort was initiated to evaluate the waste sites identified in the 200-PW-2 QU
following the waste site reclassification process, as described in Tri-Party Agreement
Handbook Management Procedures, Guideline Number TPA-MP-14, “Maintenance of the
Waste Information Data System (WIDS)” (DOE-RL 1990° As a result of that process, waste
sites 200-W-23 and UPR-200-E-40 were reclassified as “reiccted” sites and will no longer be
considered. The total number of sites remaining in the 2(  PW-2 OU, therefore, is 32.

A review of the representative sites is a key component of the DQO process. The
representative sites identified in the waste site grouping report (DOE-RL 1997b) and the
Implementation Plan (DOE-RL 1999) will be revisited with the DQO scoping team members
and key decision makers to ensure that the appropriate sites are chosen. The final selection
of representative waste sites is considered flexible (i.e., s :nt waste sites may be selected
as representative sites, or additional representative sites ....., .e added) and will consider
critical data needs of other Groundwater/Vadose Zone core pro~ :ts (e.g., the Science and
Technology Project and the Site-Wide Groundwater Monitoring P.  :ct). Integration of
characterization efforts will promote more efficient and cost.  fective use of resources while
still obtaining the necessary data to support the objectives for the 200-PW-2 OU. Active
participation by other Groundwater/Vadose Zone core projects will be solicited to provide
input to the DQO process.

Extensive characterization of the 216-U-8 and 216-U-12 Cribs was conducted as part of the
200-UP-2 OU remedial investigation in the early 1990s. The adequacy of the data to support
the RI/FS process is evaluated in Section 3.0.

Existing characterization data from waste sites within the OUs and analogous data

(i.e., borehole logging results fr.  t} vicin _ "t} waste sites) will be used to support the
DQO process and prepare the work plan. Based on historical site uses and ¢ nt
contaminant of potential concern (COPC) information, it is expected that waste site
contaminants of concern (COCs) will exceed action levels and that remediation will be
required at most sites; however, it is possible that COC action levels will not be exceeded. In
this instance, follow-up verification sampling during the confirmatory, design, and
verification phases would be conducted to ensure that site closeouts without remediation are
adequately supported. These activities would be conducted under separate DQO processes.

The DQOs will be used to prepare a SAP to be included in the 200-PW-2 RIFS work plan.

Remedial Investigation DQO Summary Report - 200-Pw-2 QU
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e A preliminary conceptual contaminant distribution model for e 200-PW-2 OU waste group
was developed in the waste site grouping report (DOE-RL 1997b). This preliminary
conceptual contaminant distribution model provides an initial prediction of the nature and
extent of the primary COCs. Models for individual representative sites will be developed as
part of the DQO effort and work plan preparation.

o Remedial actions will likely be required to achieve ARARs, including the soil cleanup
standards of the Model Toxics Control Act (MTCA) (Washington Administrative Code
[WAC] 173-340) for chemical contaminants and radiological dose limits to be determined in
the future. For purposes of this DQO process, a dose limit of 100 mrem/yr above natural
background for radionuclides in soil is assumed as a reasonable and representative range of
acceptable dose limits. In accordance with 10 Code of Federal Regulations (CFR) 20 and
10 CFR 835, the total effective dose equivalent for members of t  public entering a
controlled area is 100 mrem/yr. Because the waste sites in this OU are contained within the
exclusive land-use boundary for the 200 Areas, an industrial land-use scenario is assumed.

o Potential data uses that need to be considered when developing DQOs include preliminary
conceptual contaminant distribution model refinement; evaluation of remedial action
alternatives, remedial action decisions, and risk assessment; and worker health and safety.

"« The data collected will support investigation-derived waste (IDW) disposal. The IDW will
be designated by Bechtel Hanford, Inc. (BHI) Waste Management after evaluating analytical
data, process knowledge, and other inputs (e.g., groundwater listed waste code requirements).

e At this point in time and based on the available information reviewed for this DQO process,
the only regulated dangerous wastes that have been identified for the presentative sites or
for any of the sites in the OU relate to the corrosivity of nitric acid (D002) and state toxicity
of ammonia (WTO02) discharges. Characteristic heavy metal constituents will be evaluated
| - dontotal analytical results. Toxicity characteristic leaching procedures may be

«  lucted if total results exceed 201 :sthe ulatorystandar identifiec
WAC 173-303-090.

e Mobile contaminants were disposed at the sites within this waste group and groundwater has
been impacted in the past by waste sites in this OU. However, evaluation of groundwater
contamination and remediation is not included in the scope of the work plan.

The RI (i.e., initial QU characterization) will validate or provide the basis to refine the
preliminary conceptual contaminant distribution models for the waste sites in the OU from the
characterization of representative waste sites. The preliminary conceptual contaminant
distribution models and the preliminary exposure model will be used to develop and evaluate
remedial action alternatives applicable to the OU in a FS/closure plan. The RUFS will form the
basis for selecting a preferred remedial action in a proposed plan for the waste sites. The RPP
sites will be incorporated into the RCRA Permit through the permit modification process.

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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1.5 PROJECT ISSUES

Project issues include both the global issues that transcend the specific DQO process and the
technical issues that are unique to the project. Both global and project technical issues have the
potential to impact the sampling design or the DQOs for the project.

1.5.1 Global Issues

One global issue was identified during the interview meeting between Ecology, the U.S.
Environmental Protection Agency (EPA), and the U.S. Department of Energy, Richland
Operations Office (RL), which was the preliminary action level for exposure to radionuclides.
Current activities to evaluate cleanup levels are underway for the 100 and 300 Areas, and similar
activities will also be conducted for the 200 Areas. For the purpose of this DQO summary
report, a preliminary action level of 100 mrem for annual dose exposure to radionuclides will be
used to evaluate appropriate analytical requirements. This level falls in the representative range
of potential cleanup standards based on current land-use assumptions, regulatory requirements,
and other requirements. The final cleanup standards will be proposed in the FS and proposed
plan and will be approved in the ROD for the OU.

1.5.2 Project Technical Issues

" Historical records for the 216-S-1&2 wase site indicate that the waste site received 1,200 g of
plutonium during operation. Extensive site characterization activities were conducted after
discharge to the crib was ceased but did not confirm the presence of plutonium. This site is not
identified as a representative site because this level of plutonium is not typical of the remaining
sites in the OU. Sampling of this waste site will take place during remedial design activities to
confirm the conceptual model for this site. Should excavation be selected as the remedial
alternative for this site and the material be designated as transuranic waste, then stringent health
and safety restrictions will be imposed on workers and work practices, and appropriate '
requirements for management and disposition of transuranic waste will be incorporated.

1.6  WASTE SITES AND OPERATING HISTORY

The 200-PW-2 Uranium-Rich Process Waste Group OU consists of 32 waste sites located in the
Hanford Site’s 200 East and 200 West Areas. Figures 1-1 through 1-4 depict the locations of the
study areas relative to the 200 Areas. The 200-PW-2 OU waste sites and five UPR sites received
mostly process drainage, process distillate discharge, and miscellaneous condensates. Most of
the waste discharged to the soil column in this OU was generate at U Plant, REDOX Plant,
PUREX Plant, B Plant (i.e., WESF), and the Semiworks Facility (C Plant) from 1952 through
1988.

1.6.1 Plant History

The U Plant was constructed in 1944 based on the design of T and B Plants and was initially
used to train personnel for the uranium/plutonium separation and purification operations

Remedial Investigation DQO Summary report — 200-Pw-2 QU
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B Plant was constructed in 1944. From 1945 to 1952, B Plant operations consisted of a batch-
wise, inorganic chemical separation of weapons-grade plutonium from irradiated uranium. This
was known as the bismuth phosphate/lanthanum fluoride process. From 1952 to 1965, B Plant
was used for various waste treatment operations. In 1963, the 221-B Building began recovering
strontium, cerium, and rare earth metals using an acid-side, oxalate-precipitation process as part
of the Phase I processing for the 221-B Building waste fractionization project. Phase I
processing at the 221-B Building ended in June 1966 to accommodate Phase III construction.
The Phase III waste fractionization processing began at the 221-B B___ding in 1968. This
process separated the long-lived radionuclides strontium-90 and ces  m-137 from high-level
PUREX and REDOX Plant wastes and stored a conce ated solution of strontium-90 and
cesium-137 at the 221-B Building. In 1968, B Plant underwent renovations, and WESF was
added. Waste factionization and encapsulation efforts continued until 1986.

The Semiworks aggregate area was composed of two primary facilities: the 201-C Process
Building and the Critical Mass Laboratory (209-E Building). The . [-C Process Building was
constructed in 1949 as a pilot plant for reprocessing reactor fuel, first using the REDOX Plant’s
chemical process, and then using the PUREX Plant’s chemical process in 1954. In 1961, the
building was again converted to recover strontium from fission product waste. This facility
operated until 1967 and remained in safe-storage mode until decommissioning began in 1983.

- Liquid waste generated at U Plant, PUREX Plant, REDOX Plant, WESF/221-B Building, and

C Plant were routed to underground storage tanks (e.g., various B Plant, REDOX Plant, PUREX
Plant, and U Plant tank farms) through an undergrernd transfer system. The liquid waste was
then evaporated (concentrated) and often neutralizcu before routin  for various disposal options.
The storage tanks were used to settle the heavier constituents out  he liquid effluents, forming
sludge. The liquid supematants in the tanks were ultimately discharged to the soil column via
cribs, drains, trenches, and injection/reverse wells. Process disti’” e  d drainage liquids were
also sent to cribs and trenches via this underground network (WIDS).

Cribs and drains were designed to inject or percolate wastewater into the soil column. French
drains were generally constructed of steel or conc e pipe. Cribs are shallow excavations that
are either backfilled with permeable material or are voids created by wooden or concrete
structures. The cribs and drains typically received low-level radioactive waste for disposal, and
most cribs were designed to receive liquid until a specific retention, volume, or radionuclide
capacity was met.

Trenches are shallow, long, narrow, unlined excavations and were often located adjacent to other
trenches. Some of the trenches have been backfilled and marke¢  a single group of trenches.

1.6.2 Process Information

The processes at U Plant, REDOX Plant, PUREX Plant, WESF, and the Semiworks Facility that
generated the primary waste streams to the 200-PW-2 QU waste sites included the following:

e Y7Plant: Waste wasgenerated in the 221-U and 224-U Buildings as part of the " RP. Waste
streams included aqueous and organic solvent extraction wa s from uranium recovery
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operations of original bismuth phosphate/lanthanum fluoride separation process wastes,
process drainage, process distillate drainage, and miscellaneous off-gas condensates from the
291-U-1 stack, waste treatment condensers, nitric acid and solvent recoveries, 241 and 244
vaults (waste treatment/storage), and 224-U storm drainage waste streams.

e REDOX Plant: Waste was generated in the 202-S Building. Waste streams were mainly
aqueous and organic solvent extraction wastes from several REDOX Plant operations,
including process drainage, process distillate drainage, and miscellaneous off-gas
condensates from the silver filter, air sparger, ruthenium tetraoxide scrubber, waste treatment
condensers, solvent recovery, and 240 and 241 vaults (waste treatment/storage) waste
streams.

e PUREX Plant: Waste was generated in the 202-A, 203-A, 206-A, 293-A, 294-A, and 295-A
Buildings. Waste streams were mainly aqueous and organic solvent extraction wastes from
several PUREX Plant operations, including process drainage, process distillate drainage, and
miscellaneous off-gas condensates from the acid absorbers, ammonia scrubb  nitric acid
fractionalization, waste treatment condensers, solvent recoveries, nitric acid storage, and
waste treatment/storage waste streams.

e 'VTSF/221-B Building: The waste fractionization process included a thermal evaporation
concentrator in cell 23 to concentrate process wastewater prior to disposal. This system was
used to concentrate low-level radioactive waste after e cesium and strontium waste
fractionization process was shut down in 1984. Double-shell tank waste was received at the
221-B Building to be processed through the low-level waste concentrator until 1986. The
221-B Building did not receive double-shell tank wastes after April 1986, and processing of
these wastes was completed by late 1986. Other sources of low-level waste included
miscellaneous sumps and drains in the WESF, which diverted decontamination waste
solutions generated in the WESF process cells. Another contri  or was a liquid collection
system locate beneath the 40 cells in the 221-B Building that collected cell drainage from
decontamination work and water washdowns in the processing section of the 221-B Building.
1 u€ concentrator also processed wi odu lbythecl i« proce vessels
at the 221-B Building and the WESF through 1986 (Peterson 1 _ )cess condensate
was disposed in the 216-B-12 Crib beginning in May 1967. In November 1973, the process
condensate was diverted to the 216-B-62 Crib.

e Semiworks Facility: The 216-C-1 Crib received 23,400,000 L (6,180,000 gal) of liquid
waste. Until September 19535, the crib received REDOX and PUREX Plant high-salt waste,
process condensate from the 201-C Process Building and material described as “cold-run”
waste from the REDOX and PUREX processes. From September 1955 to June 1957, the
crib also received high-salt, cold-run waste from the 201-C Process Building (WHC 1992a).
The WIDS database estimates approximately 153 m® (200 yd*) of contaminated soil at this
site.

Figures 1-5, 1-6, and 1-7 show graphical representations of the U Plant, PUREX Plant, and
REDOX Plant processes and the corresponding waste streams that were discharged to the
200-PW-2 OU waste sites.
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Table 1-6. Sources of Contamination, COPCs, and Affected Media

for the 200-PW-2 Operable Unit. (2 Pages)

Ammonium iron fluoride

Ammonium iron sulfate

Ammonium lanthanum nitrate

Ammonium oxalate

Ammonium fluoride/ammonium
nitrate (AFAN)

Ammonium fluosilicate

Ammonium sulfate

Anionic resins (sulfates)

Antimony

Arsenic

Barium

Beryllium

Bismuth

Bismuth subnitrate/oxynitrate

Bismuth orthophosphate

Borate(s)

Cadmium

Calcium

Calcium carbonate (lime)

Calcium nitrate

Cerium

Cerium phosphate

Cesium nitrate

Cesium phosphate

Ferrous sulfamate
Fluoride

Hydrazine
Hydrochloric acid
Hydrofluoric acid
Hydrogen
Hydrogen peroxide
Hydroxide
Hydroxylamine nitrate (HN)
Iron

Iron sulfate
Lanthanum
Lanthanum fluoride
Lanthanum hydroxide
Lanthanum nitrate
Lead

Lead oxide
Magnesium
Magnesium nitrate
Manganese
Manganese oxide
Manganese nitrate
Mercury

Plutonium fluoride
Plutonium dioxide
Plutonium nitrate
Plutonium peroxide
Potassium
Potassium carbonate
Potassium chloride Potassium
dichromate
Potassium hydroxide
Potassium fluoride
Potassium nitrate
Potassium permanganate
Ruthenium oxide
Silicon
Silver
Sodium
Sodium aluminate
Sodium bicarbonate
Sodium carbonate
Sodium chloride
Sodium dichromate
Sodium fluoride
Sodium hexametaphosphate
(Calgon)

Inorganic COPCs
Aluminum Chloride Molybdenum Sodiumh  ixide
Aluminum fluoride Chromic acid Nickel Sodium metaoismuthate
Aluminum nitrate Chromium Nickel sulfate Sodium nitrate
Aluminum nitrate nonahydrate Chromium nitrate Nitrate Sodium nitrite

(ANN) Copper Nitrite Sodium oxalate
Aluminum nitrate (mono basic) Cyanide(s) Nitric acid Sodium silicate
Aluminum silicate Ferric ammonium sulfate Ozone Sodium sulfate
Aluminum sulfate Ferric hydroxide Peroxide Sodium hydrogen sulfate
Ammonia Ferric nitrate Phosphate Sodium phosphate
Ammeonium cerium nitrate Ferrous ammonium sulfate Phosphoric acid Disodium phosphate
Ammonium hydroxide Ferro/ferric cyanide Plutonium Sodium pyrophosphate

Sodium urany! carbonate
Disodium uranyl oxide
Strontium (metal)
Strontium carbonate
Strontium nitrate
Sulfamic acid

Sulfate

Sulfite

Sulfuric acid

Tin

Tungsten

Uranium

Uranium dioxide
Uranium trioxide
Uranyl nitrate
Vanadium

Zinc

Zinc nitrate

Zinc phosphate
Zirconium

Zirconium carbonate gel
Zirconyl nitrate

Organic Chemical COPCs

Acetone

Dibuty} phosphate

Normal paraffin hydocarbons

Tributy! phosphate

AMSCO Ethylene diamine tetra-acetate Oxalic acid Trisodium nitrilo triacetate
Butanol (EDTA) Phosphotungstic acid (PTA) (NTA)
2-butanone (methyl ethyl ke ¢) | Hexone Polychlorinated biphenyls Trisodium hydroxyethy! ethylene
Benzyl alcohol Kerosene Super gel hyflo imine triacetate (HEDTA)
Citric acid Mono-2-ethylhexy! phosphoric Tartaric acid Xylene
di(2-ethylhexyl) phosphoric acid acid Tetrah iran

Monobutyl phosphate Toluene

The first step in the evaluation process involved extracting known toxic materials from the
master COPC list for placement on the final COC list. Inorganic salts represent a large group of
constituents in the waste sites being evaluated. Because laboratory analyses are generally not
compound-specific, the inorganic salts were excluded from further consideration. Instead, the
readily detected anions (e.g., fluorides and nitrates) associated with the inorganic salts serve as
the target constituents for those compounds. This logic recognizes the small volumes of wastes

released into large-volume aqueous discharges.

The analytical approach employed for this project generally targets the significant risk drivers
that are representative of the waste constituents present. The general suite-type analytical
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3.2 BASIS FOR SETTING THE PRELIMINARY ACTION LEVEL

The preliminary action level is the threshold value that provides the criterion for choosing
between AAs. Table 3-2 identifies the basis (i.e., regulatory {* :shold or risk-based) for
establishing the preliminary action level for each of the COCs. The numerical value for the
action level is defined in DQO Step 5.

Table 3-2, Basis for Setting Preliminary Action Level.

DS # COCs Basis for Settino Preliminarv Action Level
Radiological lookt
I Radiological COCs on RESRAD analyses for the applicable scenarios. Deep
zone lookup values TBD.

MTCA Method C cleanup levels with contaminant-

2 Nonradiological COCs . .
specific variations.

Preliminary action levels do not apply for preliminary
3 Radiological and nonradiological COCs | conceptual contaminant distribution model evaluation.
This is a judgmental assessment.

DS = decision statement
N/A = not applicable
TBD = to be determined in a vadose zone transport model co-selection process.

3.3 COMPUTATIONAL AND SURVEY/ANALYTICAL M T"THOI

Table 3-3 identifies the decision statements where existing data either do not exist or are of
insufficient quality to resolve the decision statements. For these decision statements, Table 3-3
presents computational and/or surveying/sampling methods that could be usec .. obtain the
required data.
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44 PRACTICAL CONSTRAINTS

Table 4-6 identifies all of the practical constraints that may impact the data collection effort.
These constraints include physical barriers, difficult sample matrices, high radiation areas, or any
other condition that will need to be taken into consideration in the design and scheduling of the
sampling program.

Table 4-6. Practical Constraints on Data Collection.

Boreholes may not obtain sufficient volumes ot sample media if the sampled zone is C 2-ft) thick or less.
Advancement of borehole casing may smear contamination downhole.

The soils in the vadose zone are expected to be typical Hanford Site soils. These soils should be easily
recognizable and should not pose unusual sampling problems.

Other Constraints:

Health and safety constraints may be imposed during characterization sampling ) ensure that as low as
reasonably achievable issues are properly addressed when sampling radiologically contaminated soils.

Laboratory constraints are expected when analyzing soil samples with high contaminant concentrations. Soil
samples in this category would be analyzed in an onsite laboratory. Impac are expected in cost, degradation of
detection limits, and possible reduction in the analyte lists. Extreme weather conditions may also limit or shut
down field screening operations.
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5.0 STEP 5-- DEVELOP A DECISION RUI ™

The purpose of DQO Step S is initially to define the statistical parameter of interest (i.e.,
maximum, mean, or 95% upper confidence level [UCL]) that will be used for comparison against
the action level. The statistical parameter of interest specifies the characteristic or attribute that a
decision maker would like to know about the population. The preliminary action level for each
of the COCs is also identified in DQO Step 5. When this is established, a decision rule is
developed for each decision statement in the form of an “IF.. HE' ..” statement that
incorporates the parameter of interest, the scale of decision making, the preliminary action level,
and the AAs that would result from resolution of the decision. Note that the scale of decision
making and AAs were identified earlier in DQO Steps 4 and 2, respectively.

5.1 INPUTS NEEDED TO DEVELOP DECISION RULES

Tables 5-1, 5-2, and 5-3 present the information needed to formulate the decision rules in
Section 5.2. This information includes the decision statements and AAs identified in DQO
Step 2, the scale of decision making identified in DQO Step 4, and the statistical parameters of
interest and preliminary action levels for each of the COCs.

Table 5-1. Decision Statements.

DS #

Decision Statement

Determine if the vadose zone radionuclide concentrations in the 200-PW-2 OU representative waste
sites exceed the radiological exposure limits for human health protection under an industrial exposure
scenario, requiring evaluation in a FS.

Determine if vadose zone nonradiological constituent concentrations in the 200-PW-2 QU
representative waste sites exceed the nonradi gical constituent exposure limits for human health
protection under an industrial exnosure scenario, requiring evaluation in a FS.

Determine if the 200-PW | 1t nantdi ution models represent the contaminant
distribution conditions and physical characteristics in each waste site or if the models need to be
refined.

Remedial Investigation DQO Summary Report — 20U-FW-2 QU

May 2001

5-1







BHI-01411

Step 5 — Develop a Decision Rule Rev. 0

the actions that would result from resolution of the decision. The decision rules are listed in
Table 5-4.

[ Dx#

Table 5-4. Decision Rules.

Decision Rule

1&2

If the analytical results of the vadose zone soil samples within tne geographic boundaries of the
individual 200-PW-2 OU representative and TSD waste sites over the next 5 years meet all of the
following conditions:

e The RESRAD analysis of maximum detected soil sampling results for the radiological COCs in the
200-PW-2 OU representative waste site vadose soils do not exceed the annual exposure limits for
human health protection.

e  The fate and transport analysis (TBD) of the maximum detected soil sampling results for the
radiological COCs in the 200-PW-2 OU representative waste site vadose soils do not exceed the
annual exposure limits for protection of groundwater. :

e  The analytical results of the 200-PW-2 OU representative waste sites indicate that maximum
detected values do not exceed the respective nonradiological COC preliminary action levels for
direct exposure.

e The analytical results of the 200-PW-2 OU representative waste site vadose soils indicate that the
maximum detected values do not exceed the respective nonradiological COC preliminary action
levels for protection of groundwater.

Then evaluate for site closure with no remedial action. Ifany of these conditions are not met, then
evaluate the need for conventional remedial action alternatives within a FS/closure plan, or evaluate a
streamlined approach to site closure to be applied administratively 1~ ~n existing ROD.

If the maximum detected values indicate that the contamination dist  ition ar * hysical characteristics
in the 200-PW-2 OU waste sites do not differ significantly from the prelimina:  onceptual
contaminant distribution model, then the preliminary conceptual contaminant . ribution model will
not be revised prior to use for remedial decision making or remedial action planning.

If the maximum detected values indicate that the contamination distribution and physical properties in
the 200-PW-2 OU waste sites differ significantly from the pre! con _ ual contami
distribution model, then the preliminary conceptual contaminant distribution model will be revised
prior to use for remedial decision making or remedial action p’

The use of the term  remedial action” is used collectiveiy 10 reier to one of the arernauves described in we project

objectives discussion. The selection of the appropriate AA is beyond the scope of this DQO summary report.
DR = decision rule
TBD = to be determined
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6.0 STEP 6 -- SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

Because analytical data can only estimate the true condition of the site under investigation,
decisions that are made based on measurement data could potentially be in error (i.e., decision
error). For this reason, the primary objective of DQO Step 6 is to determine which decision
statements (if any) require a statistically based sample design. For those decision statements
requiring a statistically based sample design, DQO Step 6 defines t :rable limits on the
probability of making a decision error.

6.1 STATISTICAL VERSUS NON-STATISTICAL SAMPLING DESIGN

Table 6-1 provides a summary of the information used to support the selection between a
statistical versus a non-statistical sampling design for each decision statement. The factors that
were taken into consideration in making this selection included the timeframe over which each of
the decision statements applies, the qualitative consequences of an inadequate sampling design,
and the accessibility of the site if resampling is required.

Table 6-1. Statistical Versus Non-Statistical Sampling Design.

Qualitative |

Consequences of Proposed Sampling

DS# Tl(r;x{eeirrasr)ne Inadequate Sampling R(e;?cne;s)lslirl:%e‘?;::zscgggel)u Design (Statistical/
Design (Low/ Non-Statistical)
Moderate/Severe)
All OtoS Low Accessible Non-statistical

6.2 NON-STATISTICAL DESIGNS

A biased (or focused) sampling approach, which targets the maximum potential contamination
within a waste site, is considered appropriate for the waste sites in the 200-PW-2 OU.
Contaminant distributions are expected to follow relatively predi ible patterns based on process
knowledge and existing environmental data.

The “gray region” and tolerable limits on decision error will not be developed in this DQO
process because they only apply to statistical sampling designs. The nature of the waste sites to
be investigated in the RI supports the use of focused sampling, as identified in Washington State
Department of Ecology Toxics Cleanup Program Guidance on Sampling and Data Analysis
Methods (Ecology 1995). This guidance document defines “focused sampling” as selective
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sampling of areas where potential or suspected soil contamination can reliably be expected to be
found if a release of a hazardous substance has occurred. - The relatively smal® -~ structures to
be investigated released contaminants in a point-source fashion. Contaminan  leased through
a small crib would likely impact the soil immediately beneath the c1  withn "~ " nal lateral
spread; therefore, the focused RI sampling in cribs ensures collection of the ... of greatest
impact associated with the discharge. In comparison, trench structures, which are longer by
design, may require additional efforts to determine the worst-case location for the borehole. This
will also provide additional data on gamma-emitting radionuclidc ‘o support the focused
sampling regime.
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Table 7-3. Methods for Collection of Data at Depth. (2 Pages)

Method Description

Air rotary drilling is much faster than other drilling techniques. Grab samples and
split-spoon samples may be taken using this method. In addition, most rotary drill rigs
Air rotary drilling and can be configured to collect core samples. To achieve adequate laboratory analysis
sampling sample volumes, a 0.6-m (2-ft)-long core sample is typic  y needed froma 13-cm

: (5-in.)-diameter sampler. This technique may introduce air into the soil, potentially
altering the sample quality and formation moisture levels.

The design options are evaluated based on cost and ability to meet the DN constraints. The
results of the trade-off analyses should lead to one of two outcomes: (1)  selection of a design
that most efficiently meets all of the DQO constraints, or (2) the modification of one or more
outputs from DQO Steps 1 through 6 and the selection of a design that meets the new constraints.

The key features of the selected design are then documented, including (for example) the
following:

¢ Maps outlining sample locations, strata, and inaccessible areas

e Directions for selecting sample locations, if the selection is not necessary or appropriate at
' this time

¢ Order in which samples should be collected (if important)
¢ Stopping rules
¢ Special sample collection methods

e Special analytical methods.

7.3 SAMPLING OBJECTIVES

In DQO Step 3 it was concluded that the historical characterization data available for the
216-U-8 Crib met the data quality needs for the RI/FS process. In addition, the data collected
previously at the 216-U-8 Cnb are considered to be sufficient for the analogous site (i.e., the
216-U-12 Crib); therefore, additional data collection is not required at the _16-U-12 Crib. The
PSQs identified in Table 2-1 result in the following characterization objectives:

o Determine if the concentrations of chemical and radiological constituents in the 216-A-10
Crib, 216-A-19 Trench, 216-A-36B Crib, and 216-B-12 Crib exceed the exposure limits for
human health protection.
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Table 7-4. Key Features of the 200-PW-2 Sampling Design. (7 Pages)

Sample Collection
Methodology

Key Features of Design

Basis for Sampling Design

Borehole
characterization
\ (con’t)

Within the zone of expected lower
contamination the sample interval is
increased to 50 ft and one sample is taken
at 97.5-100 ft. Below 100 ft bgs the
sample interval is increased to
approximately 100 ft, or samples are taken
at anticipated changes in lithology at the
base of the H2 sequence (207.5-210 ft), the
base of the Ringold Unit E (242.5-245 ft),
and at the top of the water table (248.5-
251 ft) in the Ringold Lower Mud. (Field
screening will be used in conjunction with
the guidance provided above to determine
actual sample depths.)

Collect bulk density and grain-size
distribution samples at major changes in
lithology. Collect moisture samples with
the other physical property samples.

o

The soil sample at 14.5-17 ft bgs is critical.
Samples at five ft intervals from the base of the
trench to 35 ft are required to support the
conceptual model expectation that
contamination levels are predicted to drop off
rapidly with increasing depth. Changes in
contamination levels with depth are expected to
decrease thereby allowing the sampling interval
to increase with depth.

Soil physica  operties (e.g., moisture content,
grain-size disiripution, and bulk density) will be
used to support contaminant transport modeling,
if needed.

Perform spectral logging for the entire
length of the borehole.

SGL provides a continuous gamma-emitting
radiological contaminant distribution profile
with depth that wi'  used as supplemental
information to soil samples. All of this
information willbe  d to refine the
preliminary conceptuai contaminant distribution
model. '

Perform neutron moisture logging for the
entire length of the borehole.

Collect soil moisture data to determine the
residual amount of moist  in the vadose zone,
and to support numerical modeling efforts, if
needed.

216-B-12 Crib

Borehole
characterization

boreholes within the crib:

e  299-E28-64
o 299-E28-65
e 299-E28-66.

contarmnation pronies beneain e Cro. 1
information will also be used to specify the
location of the new borehole (i.e., in the area of
greatest contamination) and to guide borehole
soil sample location depths.
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