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EXECUTIVE SUMMARY

This data quality objective (DQO) summary report supports site characterization decisions for
remedial investigation (R]) at representative waste sites and treatment, storage, and disposal
(TSD) units in the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit (OU). The
200-PW-2 OU consists of 24 Resource Conservation and Recovery Act of 1976 (RCRA) past-
practice waste sites (consisting mostly of criBs and trenches), three RCRA TSD units, and five
unplanned release sites. The OU designation and waste site assignments are defined in the
200 Areas Remedial Investigation/Feasibility Study Implementation Plan - Environmental

" Restoration Program (hereinafter referred to as the Implementation Plan) (DOE-RL 1999).
Waste sites in the 200-PW-2 OU received mostly process drainage, process distillate discharge,
and miscellaneous condensates containing significant concentrations of chemicals and
radionuclides from U Plant, the Reduction-Oxidation (REDOX) Plant, the Plutonium-Uranium
. Extraction (PUREX) Plant, B Plant (i.e., Waste Encapsulation and Storage Facility [WESF]),

' and the Semiworks Facility. Data collected during the RI will be used to determine if the waste
sites are contaminated above levels that will require remedial action, to support evaluation of

remedial alternatives and/or closure strategies, and to verify or refine the preliminary conceptual

contaminant distribution models.

This DQO effort follows the concepts developed in the Implementation Plan (DOE-RL 1999} for
using analogous site contaminant data to reduce the amount of characterization required to
support R/ feasibility study (FS) decisions. These concepts involve grouping sites with similar
process histories, structures, and contaminants and then choosing one or more representative
sites for comprehensive field investigation, including sampling during RI activities. Findings
from the R1 at representative sites are then used to make remedial action decisions for all of the
waste sites in the OU. Analogous sites for which field data have not been {(or will not be)
collected are assumed to have chemical characteristics similar to the representative sites that are
characterized. A Record of Decision for the OU will be obtained through the RI/FS process
using the data collected during the RI. This will be supplemented with a RCRA Permit

modification for the three TSD units. The analogous sites (i.e., those not sampled during the RT)
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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 design 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
Anallysis (Ecology 1995), was used in developing the samp]ing design for the RI. Because the
data will not be used to demonstrate compliance with a c]eanﬁp 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 sampli_ng 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 delineate 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. The nature

(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.

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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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 crfteria. 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.

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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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 0.354 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sq. centimeters 5q. centimeters 0.155 sq. inches
sq. feet 0.093 §q. meters §q. meters 10.76 sq. feet
sq. yards 0.0836 5Q. meters sq. meters 1.196 sq. yards
5q. miles 2.6 sq. kilometers sq. kilometers 0.4 5q. 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 0.967 metric ton metric ton j.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 35315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yards
gallons 3.3 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit
then muitiply 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 investigation/feasibility study
(RI/FS) and remedial action decision-making processes for the 200-PW-2 Operable Unit (OU}.
The 200-PW-2 OU is being remediated under a Resource Conservation and Recovery Act of
1976 (RCRA) approach. The 200-PW-2 QU 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-2 QU in the Waste Site Grouping for
200 Area Soil Investigations report (DOE-RL 1997b) and in the 200 Areas Remedial
Investigation/Feasibility Study Implementation Plan -- Environmental Restoration Program
(hereinafier 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 include the 216-A-19,
216-B-12, 216-U-8, and 216-U-12 waste sites (the latter site being 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 tc support the selection of an
appropriate sampling approach. Tabie 1 of the Ecology guidance summarizes approaches for
sampling and data analysis considered acceptable to Ecology. This guidance shows that a
focused sampling approach may be used to investigate a site that is known to be contaminated,
and contaminated regions may be identified 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?), and 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 depicts the 200 Areas and vicinity
(i.e., the location of the 200-PW-2 QU). Figures 1-2 through 1-4 identify the locations of the
200-PW-2 QU waste sites and the associated source facilities.

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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Figure 1-1. Location of the Hanford Site and 200-PW-2
Operable Unit Waste Sites,

WASHINGTONJ/
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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-PW-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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12 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 (RFI) for the 200-PW-2 sites. The
Implementation Plan (DOE-RL 1999) presents a consistent approach to data ¢ollection activities
associated with 200 Area assessment and remediation activities. The activities include all phases
of sampling required to support the completion of the integrated RCRA/Comprehensive
Environmental Respornse, Compensation, and Liability Act of 1950 (CERCLA) process outlined
in Section 2.3 and depicted in Figure 2-2 of the Implementation Plan (DOE-RL 1999). Specific
activities include the following:

1. Data collection af representative sites defined for the waste group-specific OU work plan,
with an emphasis on verifying the conceptual models. This will 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 addition, data coliection 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 werk 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) that will support the evaluation of
remedial alternatives and RUFS decision making. Additional DQO processes will be conducted
to define the sampling requirements for the other phases of data collection.

An RUFS 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
RIFS terminology will be used throughout the DQO summary report and work plan documents.

Remedial Investigation DQQ Summary Report - 200-PW-2 QU
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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 RI/FS 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 RUFS work plan for the OU.

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

No action alternative (no institutional controls)
Engineered multi-media barrier

Excavation and disposal of waste

In situ vitrification of soil

In situ grouting or stabilization

Monitored natural attenuation (with institutional controls}.

1.4  PROJECT ASSUMPTIONS

Project assumptions for the RI include the following

» 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 QU waste group is a source waste group and the investigations will focus on
vadose zone soil contamination.

e The Implementation Plan (DOE-RL 1999) outlines the assessment and remediation approach
to be followed for the OU;

— Define the regulatory framework

— Generally identify the characterization approach

— Provide background information on 200 Area site conditions, operational history, and
secondary plans {e.g., quality assurance, health and safety, information management, and
waste management)

- Provide governing assumptions, including preliminary applicable or relevant and

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

Remedial Investigation DQO Summary Report - 200-PW-2 GU '
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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 OU. 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 OU.
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 Crib (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 was 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 contaminant inventory and the fact
that it received a second process condensate that added high 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 received, effluent volume received, and effluent
volume versus pore space volume beneath the waste sites.

Twenty-eight specific waste sites and UPRs within the OU are listed in Appendix G of the
Implementation Plan (DOE-RL 1999). This list was subsequently updated by the Waste
Information Data System (WIDS), 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:

s 200-E-58 ¢ 216-S-7

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

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

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

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

o 216-A-18 e 241-U-361

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

e 216-A-28 e 270-W

¢ 216-A-3 e UPR-200-E-39
o  216-A-36A « UPR-200-E-40
o 216-A-5 » UPR-200-E-64

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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s 216-B-60 o UPR-200-W-163
o 216-C-1 ¢ UPR-200-W-19
o 216-S-1&2 o 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 “rejected” sites and will no longer be
considered. The total number of sites remaining in the 200-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-RIL. 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., different waste sites may be selected
as representative sites, or additional representative sites may be added) and will consider
critical data needs of other Groundwater/Vadose Zone core projects (e.g., the Science and
Technology Project and the Site-Wide Groundwater Monitoring Project). Integration of
characterization efforts will promote more efficient and cost-effective use of resources while
stil] 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 216-1J-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 RVFS process is evaluated in Section 3.0.

¢ Existing characterization data from waste sites within the OUs and analogous data
(i.e., borehole logging resuits from the vicinity of the waste sites) will be used to support the
DQO process and prepare the work plan. Based on historical site uses and current
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.

o The DQOs will be used to prepare a SAP to be included in the 200-PW-2 RI/FS work plan,

Remedial Investigation DQO Summary Report - 200-PW-2 OU
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s A preliminary conceptual contaminant distribution model for the 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.

* 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 the 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.

» 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.

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

s 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 representative sites or
for any of the sites in the OU relate to the corrosivity of nitric acid (D002) and state toxicity
of ammonia (WT02) discharges. Characteristic heavy metal constituents will be evaluated
based on total analytical results. Toxicity characteristic leaching procedures may be
conducted if total results exceed 20 times the regulatory standards identified in
WAC 173-303-090.

» 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 mode] will be used to develop and evaluate
remedial action alternatives applicable to the OU in a FS/closure plan. The RI/FS 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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15 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 1o 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 216-5-1&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 generated 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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conducted in T and B Plants. During the training phase, only water was used in the plant
systems and no waste streams were generated. However, in 1951 U Plant was modified for the
uranium recovery process (URP). From 1952 to 1958, U Plant was used to recover unprocessed
uranium stored in the single-shell tanks for reuse in the reactor plants and for waste volume
reduction at T and B Plants. A later operation conducted at U Plant was the “scavenging” or
precipitation of long-lived fission products from the settling process before discharge to the soil
column. The final operation of U Plant was the conversion of uranyl nitrate hexahydrate (UNH)
to uranium trioxide (UO3). This operation was accomplished by calcinating the UNH in a batch
process within the 224-U Building. In 1957, the batch conversion of UNH to UO; was
renovated. The two calcinators previously used were removed and replaced with six newer
calcinators. The operation was updated to a continuous flow, and the 224-U Building became
known as the UQO; Plant.

The UO; Plant operated from 1958 until 1972 when the PUREX Plant was placed in stand-down
mode. During that time, the UO; Plant converted UNH from the PUREX Plant and REDOX
Plant to UQ; powder. The powder was packaged at the UO; Plant, stored, and sent offsite to
Oak Ridge National Laboratory in Tennessee, and later to Fernald, Ohio, where the UO; powder
was converted to uranium metal and retummed to the Hanford Site’s 300 Area for fuel extrusion
re-work. The UO; Plant resumed operations in 1984 to process UNH from the PUREX Plant.
Because the feed lines from the REDOX Plant and 221-U Building were no longer in use, they

. were disconnected and capped in the UO; Plant. Operations of the UQ; Plant ceased in 1988.

The REDOX Plant was the first continuous plutonium-separation operation at the Hanford Site.
Not only did the REDOX Plant separate weapons-grade plutonium from the irradiated fuel rods,
but it also recovered unspent uranium. The REDOX Plant used the solvent extraction process,
which used hexone (methyl isobutyl ketone, or MIBK) and aluminum nitrate nanohydrate
(ANN) in nitric acid, to complete these separations within the anionic resin columns. The
REDOX Plant operations began in 1952 and continued until 1967.

The PUREX Plant process replaced the REDOX Plant’s separation process. The PUREX Plant
process used a recoverable salting agent, proving to be economically more feasible, generating
less waste, and operating more safely than the REDOX Plant’s process. The construction of the
PUREX Plant was completed in late 1955. The PUREX Plant operated continuously from
November 1955 until 1972, separating weapons-grade plutonjum and depleted uranium products
from irradiated fuel. The PUREX Plant was placed in standby mode from 1972 until 1983 and
then restarted in 1983, continuing operations until 1985 when it was deactivated. Since initial
operation of the PUREX Plant, it has been modified to reprocess several types of fuel to obtain
various products, including zirconium alloy (zircaloy)-clad fuel with several different
enrichments ranging from 0.72% to 2.1% of uranjum-2335 exposed at various durations (300 to
approximately 3,000 megawatt days/ton of uranium) to obtain fuel-grade plutonium, slightly
enriched uranium and neptunium; uranium metals; uranium and plutonium oxides; and several
thoria targets. '

Remedial Investigation DQQ 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 111 waste fractionization processing began at the 221-B Building in 1968. This
process separated the long-lived radionuclides strontium-90 and cesium-137 from high-level
PUREX and REDOX Plant wastes and stored a concentrated 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 201-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 Buiiding, 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 underground transfer system. The liquid waste was
then evaporated (concentrated) and often neutralized before routing for various disposal options.
The storage tanks were used to settle the heavier constituents out of the liquid effluents, forming
sludge. The liquid supernatants in the tanks were ultimately discharged to the soil column via
cribs, drains, trenches, and injection/reverse wells. Process distillate and 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 concrete 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 marked as 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 OU waste sites included the following:

e U Plant: Waste wasgenerated in the 221-U and 224-U Buildings as part of the URP. Waste
streams included aqueous and organic solvent extraction wastes from uranium recovery

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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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 dramage waste streams.

o 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.,

» 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 scrubber, nitric acid
fractionalization, waste treatment condensers, solvent recoveries, nitric acid storage, and
waste treatment/storage waste streams.

e WESF/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 the 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 unti] 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 contributor was a liquid collection
system located 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.
The concentrator also processed wastes produced by the cleanout of various process vessels
at the 221-B Building and the WESF through 1986 (Peterson 1990). The process 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 1955, the crib received REDOX and PUREX Plant high-sait 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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5. Plant Processes and Waste Streams at the U Plant.

Figure 1
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Step 1 — State the Problem

Figure 1-6. Plant Processes and Waste Streams at the PUREX Plant.
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Step 1 — State the Problem

BHI-01411
Rev.{

1.7 WORKSHEETS FOR STEP 1 -- STATE THE PROBLEM

Tables 1-1, 1-2, 1-3, and 1-4 identify the DQO scoping team members, DQO workshop team
members, DQO integration team members, and key decision makers, respectively. The scoping
team developed the DQO checklist and binder prior to the intemal seven-step process. The DQO
workshop team members participated in the seven-step DQO process, and the key decision
makers provided external review of the results of the process,

Table 1-1. DQO Scoping Team Members.

Name Organization Area of Expertise (Role)
Roy Bauer/Mary Todd CHI Environmental Engineering DQO Workbook/Facilitator
CHI Regulatory Support/

Janet Badden Environmental Science Regulatory
Karl Fecht BHI Environmental Technologies | Geological
Russ Fabre BHI Craft Supervisor Field Suppont
Mike Faurote CHI Geosciences Technical Staff, Author
Bruce Ford BHI Site Assessments BHI Project Manager

, BHI Radiological Control L N

.| Rob Sitsler Engineering Radiological Control Engineering
Larry Hulstrom CHI Environmental Engineering 200-PW-2 Task Lead, Author
Barry Vedder BHI Regulatory Support Regulatory
Doug Bowers CHI Sample/Data Management Samp I%ng D‘.“a Management/Site
Sampling History
Bill McMahon CHI Geosciences Technical Staff, Author
. CHI Regulatory Support/ ca

Jim Sharpe Environmental Science Cultural/Biological Issues
Kevin Singleton CH2M Hill, Inc. Technical Staff, Author
Wendy Thompson BHI Environmental Technologies | Sampling/Field Analysis
Rich Weiss CHI Sample/Data Management | vadiochemical and Analytical,

Data Management

Curt Wittreich

CHI Environmental Engineering

CHI Project Management

Michelle Yates

CHI Environmental Engineering

Technical Staff, Author

CHI = CH2M Hili Hanford, Inc.
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Table 1-2, DQO Workshop Team Members.
Name Organization Area of Expertise (Role)
Roy Bauer/Mary Todd CHI Environmental Engineering DQO Workbook/Facilitator
Rob Sitsler EH]. Rad!ological Control Radiological Control Engineering
ngineering
Bruce Ford BHI Site Assessments BHI Project Manager
Larry Hulstrom - CHI Environmental Engineering 200-PW.2 Task Lead/Author
Greg Borden BHI Waste Management Waste Management Support
Barry Vedder BHI Regulatory Support Regulatory Support
Kevin Singleton CH2M HILL, Inc. Technical Staff/Author

Wendy Thompson BHI Environmental Technologies Sampling/Field Analysis
Rich Weiss CHI Sample/Data Management Radiochemical and Analytical
Curt Wittreich CHI Environmental Engineering CHI Project Management

Michelle Yates

CHI Environmental Engineering

Technical Staff, Author

Table 1-3. DQO Integration Team Members.

Name

Organization

Area of Expertise (Role)

Pacific Northwest National

Jon Lindberg

John Zachara Laboratory Science &Technology Manager
Brett Simpson CH2M HILL Group S&T Inventory/Modeling

; Characterization of Systems/
Mike Coony Fluor Hanford Ine. Inventory/Modeling
Bruce Williams/Steve Reidel/ Pacific Northwest National RCRA and Site-Wide

Laberatory

Groundwater Monitoring

Table 1-4. DQO Key Decision Makers.

Name Organization Area of Expertise (Role)
Bryan Foley DOE DOE Project Manager
Zelma Jackson-Maine Ecology" Ecology Project Manager
Doug Sherwood EPA EPA Project Managet

* Regulatory lead for 200-PW-2 QUL
DOE = U.5. Department of Energy

Table 1-5 lists the key sources of existing documents and data collected from previous
investigations that were reviewed by the DQO team.
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Table 1-5. Existing Documents and Data Sources
for 200-PW-2 Operable Unit. (5 Pages)

Reference

Summary

200 Areas Waste Sites Handbook, Vols. I and H,
RHO-CD-673 (Maxfield 1979)

Waste site descriptions, releases, waste discharge
information, and management reports.

B Plant Aggregate Area Management Study
Technical Baseline Report, WHC-IP-0809
{WHC 1991b)

Waste unit descriptions including cribs, french drains,
septic tanks, and drain fields, trenches and ditches, ponds,
catch tanks, settling tanks, diversion boxes, underground
tank farms designed for high-level liquid wastes, and the
lines and encasements that connect them. Waste sites are
described separately.

200-UP-2 Operabdle Unit Technical Baseline
Report, WHC-EP-0400 (WHC 1991a)

Technical baseline information for the 200-UP-2 OU.
Contains information on liquid waste disposal sites in the
vicinity of and related to U Plant operations,

Limited Field Investigation for the 200-UP-2
Operable Unit, DOE/RL-95-13 (DOE-RL 1995b)

Summarizes the data collection and analysis activities
conducted during the limited field investigation and
resents the associated qualitative risk assessment.

216-U-12 Crib Supplemental Information io the
Harford Facility Contingency Plan,
DOE/RL-93-73, BHI-00123, Rev. 2 (BHI 1996¢)

Supplement to DOE/RL-93-75 (DOE-RL 1996a) and used
to demonstrate compliance with the contingency plan
requirements of the WAC.

216-4-36B Crib Supplemental Information to the
Hanford Facility Contingency Plan,
DOE/RL-93-75, BHI-00i21, Rev, 2 (BHI 1996a)

Supplement to DOE/RL-93-75 (DOE-RL 1996a) and used
to demonstrate compliance with the contingency plan
requirements of the WAC.

'\ 216-A-10 Crib Supplemental Information to the
Hanford Facility Contingency Flan
(DOE/RL-93-75), BHI-00119, Rev. 2 (BHI 1996b)

Supplement to DOE/RL-93-75 (DOE-RL 1996a) and used
to demonstrate compliance with contingency plan
requirements of the WAC.

Radioactive Contamination in Liquid Wastes
Discharged to Ground at Separations Facilities
Through June 1958, HW-57649 (Baldridge 1958)

Summary of radicactive wastes discharged to major
disposal sites in the 200 East Area through June 1958,

Index of CPD Crib Building Numbers Designs of
CPD Radioactive Liguid Waste Disposal Sites,
HW-55176 (GE 1958)

References to PUREX liquid waste disposal sites that
include design sketches,

Tabulation of Radioactive Liquid Waste Disposal
Facilities, HW-43121 (Clukey 1956)

Brief descriptions of liquid waste sites that include name,
dimensions, coordinates, surface elevation, waste source,
dates used, and drawing numbers,

Laboratory Studies of Hanford Waste Cribs,
HW-63121 (Reisenauer 1959)

Brief descriptions of waste disposal cribs that include
names, depth to water, size of soil column, and waste
volume received per year.

Properties and Environmental Impact of Ammonia
Scrubber Discharge Waste to the 216-A-368 Crib,
WHC-EP-0100 (WHC 1988)

Characterization data of the discbarge of waste materials
from the ammonia scrubber to the 216-A-36B Crib.

Radioactive Contamination in Liguid Wastes
Discharged 1o Ground at Separations Facilities
Through June 1956, HW-44784 (Heid 1956a)

Summary of radioactive wastes discharged to major
disposal sites in the 200 East Area through June 1956.

PUREX Plant Source Aggregate Area
Management Study Report, DOE/RL-92-04
(DOE-RL 1993d)

Waste unit descriptions including cribs, french drains,
septic 1anks, and drain fields, trenches and ditches, ponds,
catch tanks, settling tanks, diversion boxes, underground
tank farms designed for high-level liquid wastes, and the
lines and encasements that connect them, Waste sites are
described scparately,

Serviceability of Crib Affected by PUREX Startup,
RHO-HS-EV-18 (Smith and Kasper 1983)

Evaluation of six existing cribs in the 200 Area for
accepting startup waste from PUREX operations.
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Table 1-5. Existing Documents and Data Sources
for 200-PW-2 Operable Unit. (5 Pages)

Reference

Summary.

REDQX Plant Source Aggregate Area
Management Study Report, DOE/RL-91-60
(DOE-RL 1992a)

Waste unit descriptions including cribs, french drains,
septic tanks, and drain fields, trenches and ditches, ponds,
catch tanks, settling tanks, diversion boxes, underground
tank farms designed for high-level liquid wastes, and the
lines and encasements that connect thern. Waste sites are
described separately.

Semiworks Plant Source Aggregate Area
Management Study Report, DOE/R]L.-92-18
(DOE-RL 1993¢)

Well and operational history information for the 216-C-1
Crib. Waste unit descriptions including cribs, french
drains, septic tanks, drain fields, trenches and ditches,
ponds, catch tanks, settling tanks, diversion boxes,
underground tank farms designed for high-level liquid
wastes, and the lines and encasements that connect them.
Waste sites are described separately.

U Plant Source Aggregate Area Management
Study Report, DOE/RL-91-52 (DOE-RL 1992b)

Weil and operational history information for the 216-U-8
and 216-U-12 Cribs. Waste unit descriptions including
cribs, french drains, septic tanks, drain fields, trenches and
ditches, ponds, catch tanks, settling tanks, diversion boxes,
underground tank farms designed for high-level liquid
wastes, and the lines and encasements that connect them.
Waste sites are described separately.

Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456, Vol. 2
(PNL 1988)

Historical data on individual CERCLA sites.

PUREX Plant Final Safety Analysis Repori,
Revisions 3, 4, and 5, SD-HS-SAR-001 (Manry
and Prosk 1985)

Chronology of significant events that took place at PUREX.

Information on Hanford Site Cribs and Septic
Systems, DOE/RL-88-19 (DOE-RL 1988)

Historical data for cribs and septic systems. Data for this
report were obtained from WIDS and the Hanford
Environmental Compliance Records database,

Isolation of Abandoned or Depleted Waste
Disposal Sites, HW-57830 (Tabasinske 1958)

Historical data for known tiquid waste sites that include
number, type, use, status, references, and isolation
IMeasures.

Hanford Facility Dangerous Waste Part A Permit
Application, DOE/RL-88-21 (DOE-RL 1993c)

Waste site information,

Radioactive Liguid Waste Disposal Facilities,
HW-33305 (Clukey 1954)

Information describing physical characteristics of numerous
waste sites.

Summary of Liquid Radicactive Wastes
Discharged to the Ground -- 200 Areas July 1952
Through June 1954, HW-33591 (Heid and Paas
1954)

Summarizes radioactive contamination discharged to the
ground from separation facilities. Detailed data for
individual waste sites.

Radioactive Contamination in Liquid Wastes
Discharged to Ground at Separations Facilities
Through December 1956, HW-48518 (Heid 1957)

Summarizes radioactive contamination discharged to the
ground from separation facilities through December 1956.
Detailed data for individual waste sites.

Radioactive Contamination in Liguid Wastes
Discharged to Ground Separation Facilities
Through December 1957, HW-55593
{Bernard 1958)

Summarizes radioactive contamination discharged to the
ground from separation facilities through December 1957.
Detailed data for individual waste sites.
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Table 1-5. Existing Documents anﬂ Data Sources
for 200-PW-2 Operable Unit. (5 Pages)

Reference

Summary

Radioactive Contamination in Liquid Wastes
Discharged to Ground at the Separations
Faciliries Through December 1959, HW-64375
(GE 1960)

Summarizes radioactive contamination discharged to the
ground from separation facilities through December 1959,
Detailed data for individual waste sites.

Radioactive Contamination in Liquid Wastes
Discharged to Ground at Separations Facilities
Through December 1958, HW-59359
(Baldridge 1959)

Sumumnarizes radioactive contamination discharged to the
ground from separation facilities through December 1958.
Detailed data for individual waste sites.

Unconfined Underground Radioactive Waste and
Contamination in the 200 Areas, HW-41535
(Heid 1956b)

Historical information on waste sites in the 200 Areas.

Focused Feasibility Study of the 200-UP-2
Operable Unit, DOE/RL-95-106 (DOE-RL 1995a)

Information on waste site conditions.

Uranium Recovery Technical Manual, HW-19140
(GE 1951b)

Process information on U Plant facilities, chemicals used or
stored, and operations and maintenance information
including process effluent sampling/analysis methods and
theory behind the materials, chemicals, and equipment
utilized during the URP campaign. Results of references
include general designation of waste streams generated and
conclusive evidence that the URP separation and the
supplementary purification processes were strictly
inorganic in chemical nature with the exception of tributyl
phosphate diluted in normal hydrocarbon paraffin.

Waste Site Grouping for 200 Areas Soil
Investigations, DOE/RL-96-81 (DOE-RL 1997b}

Summarizes site names, locations, type status, site and
process descriptions, known and suspected contamination,
preliminary contaminant distribution conceptual model (see
Section 4.12 and Figure 4-14 in DOE-RL 1997b), site
conditions that may affect COC fate and transport, COC
mobility in Hanford Site soils, COC distribution and
transport to groundwater, and hazards associated with
COCs. Provides soit porosity information for each waste
site,

200 Areas Disposal Sites for Radioactive Ligquid,
ARH-947 (Curren 1972)

Waste site and COC information.

An Introduction to the TBP and UG; Plants,
HW-19400 (Gustavson 1950)

Process information on U Plant facilities, chemicals used or
stored, and operations and maintenance information
including process effluent sampling/analysis methods and
theory behind the materials, chemicals, and equipment used
during the URP campaign. Reference includes general
designation of waste streams generated and conclusive
evidence that the URP separation and the supplementary
purification processes were strictly inorganic in ¢hemical
nature, with the exception of tributyl phosphate diluted in
normal hydracarbon paraffin.

REDOX Technical Manual, HW-18700-DEL
(GE 19512)

Process information on S Plant facilities, chemicals used or
stored, and operations and maintenance information
including process effluent sampling/analysis methods and
theory behind the materials, chemicals, and equipment used
during the REDOX process.
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Table 1-5. Existing Documents and Data Sources
for 200-PW-2 Operable Unit. (5 Pages)

Reference

Summary

PUREX Technical Manval, HW-31000-DEL
{GE 1955)

Process information on PUREX Plant facilities, chemicals
used or stored, and operations and maintenance information
including process effluent sampling/analysis methods and
theory behind the materials, chemicals, and equipment used
during the PUREX process.

lodine-129 Contamination: Nature, Extent, and
Treatment Technologies, DOE/RL-95-89, Rev. 0
(DOE-RL 19%6b)

Nature and extent of ]-129 contamination in groundwater;
process information resulting in iodine-129 contamination.

200-CW-1 Operable Unit Borehole/Test Pit
Summary Report, BH1-01367 (BHI 2000)

" Contains 200 East Area physical property testing data,

200 Areas Remedial Investigation/Feasibility
Study Implementation Plan-Environmental
Restoration Program, DOE/R1-98-28 (DOE-RL
1999)

Background waste site information and generic strategy for
200 Area waste site investigations.

Final Hanford Comprehensive Land —Use Plan
Environmental Impact Statement,
DOE/EIS-0222-F (DOE 1999)

Land-use plan for the Hanford Site.

Hanford Site Groundwater Monitoring for Fiscal
Year 1999, PNNL-13116 (PNNL 2000)

Description of groundwater monitoring activities on the
Hanford Site. Contains plume and water table maps.

RCRA Facility Investigation Report for the
200-PQ-/ Operable Unit, DOE/RL-95-100
(DOE-RL 1997a)

Background information, waste site descriptions, and
hydrogeology report.

Chemical Information on Tank Supernatants,

Cs Adsorption from Tank Liquids onto Hanford
Sediments, and Field Observations of

Cs Migration from Past Tank Leaks, PNNL-11495
(PNNL 1998a)

Describes mobility of cesium-137 from tank waste in
Hanford Site sediments,

Hanford Engineer Works Technical Manual,
HW.-10475 (Parts A, B, and C) (GE 1944)

Pracess information on B, T, and U FPlant facilities,
chemicals used or stored, and operations and maintenance
information including process effluent sampling/analysis
methods and theory behind the materials, chemicals, and
equipment used during the bismuth phosphate campaign.
Reference includes general designation of waste streams
generated and conclusive evidence that the bismuth
phosphate separation and the lanthanum fluoride
purification process were strictly inorganic in chemical
nature.

Hanford Tank Chemical and Radionuclide
Inventories: HDW Model, LA-UR-$6-3860, Rev. 4
{Agnew etal. 1997)

Scavenged and URP process waste and COC comparisons.

200 East Groundwater Aggregate Area
Management Study Report, DOE/RL-92-19
(DOE-RL 1993a)

Hydrogeology report.

B Plant Process Condensate Stream-Specific
Report, WHC-EP-0342, Addendum 17
{Peterson 1990)

Process information on B Plant facilities, chemicals used or
stored, and operations and maintenance information,
including process effluent sampling/analysis methods and
results for the 216-B-12 Crib.
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Table 1-5. Existing Documents and Data Sources
for 200-PW-2 Operable Unit. (5 Pages)

Reference

Summary

PUREX Plant Process Condensate Stream-
Specific Report, WHC-EP-0342, Addendum 12
(WHC 1990b)

Process information on PUREX Plant facilities, chemicals
used or stored, and operations and maintenance
information, including process effluent sampling/analysis
methods and results for the 216-A-10 Crib,

YOy Plant Process Condensarte Stream-Specific
Report, WHC-EP-0342, Addendum 1%
{Hendengren et al. 1990)

Process information on UQO, Plant facilities, chemicals used
or stored, and operations and maintenance information,
including process effluent sampling/analysis methods and
results for the 216-A-12 Crib,

PUREX Plant Ammonia Scrubber Condensate
Stream-Specific Report, WHC-EP-0342,
Addendum 14 (WHC 1990a)

Process information on PUREX Plant facilities, chemicals
used or stored, and operations and maintenance
information, including process effluent sampling/analysis
methods and results for the 216-A-36B Crib.

B-Plant Phase 11l Flowsheets, 1SQO-00986

Process information on B Plant facilities, chemicals used or
stored, and operations and rnaintenance information,
including process effluent sampling/analysis methods and
results for 216-B-12 Crib.

PNLATLAS/LG-ARCHV/200 EAST & WEST

Database for geophysical logging.

Hanford Site Atfas, BHI-01119, Rev. 1 (BHI 1998

Site maps.

WIDS reports for 200-PW-2:

| 200-E-58 neutralization tank, 200-W-22 stabilized
UPR, 200-W-23 UPR, 200-W-42 process pipeline,
216-A-1 Crib, 216-A-10 Crib, 216-A-18 Trench,
216-A-19 Trench, 216-A-20 Trench, 216-A-28
Crib, 216-A-3 Crib, 216-A-36A Crib, 216-A-36B
Crib, 216-A-5 Crib, 216-B-12 Crib, 216-B-60
Crib, 216-C-1 Crib, 216-5-1&2 Crib, 216-5-7
Crib, 216-5-8 Trench, 216-U-1 and 216-U-2 Crib,
216-U-12 Crib, 216-U-5 Trench, 216-U-6 Trench,
216-U-8 Crib, 241-U-361 settling tank, 270-E-1
neutralization tank, 270-W neutralization tank,
UPR-200-E-39, UPR-200-E-40, UPR-200-E-64,
UPR-200-W-163, UPR-200-W-19, and
UPR-200-W-36

Summarizes site names, locations, types, status, site and
process descriptions, associated structures, cleanup
activities, environmental monitoring description, access
requirements, references, regulatory information, and waste
inforration (e.g., type, categary, physical state, description,
and stabilizing activities).

Tank Characterization Database at
http://twins.pnl.gov:8001/TCD/main.himl
(LHMC 1999)

Inactive miscellaneous underground storage tanks; search
for tanks pertaining to 200-TW-1 and 200-TW-2 waste
sites.

Site visit

Site visit

Construction drawings for 216-A-10

Contains drawings H-2-55576, H-2-55578, H-2-58131, and
H-2-62873.

Construction drawings for 216-A-19

Contains drawings H-2-43029, H-2-56521, H-2-55%00, and
H-2-59129. :

Construction drawings for 216-A-36B

Contains drawings H-2-59805, H-2-59129, and H-2-62875.

Construction drawings for 216-B-12

Contains drawings H-2-34524, H-2-43027, and H-2-43029.

Construction drawings for 216-U-8§

Contains drawings H-2-332527, H-2-43028, H-2-43057,
and H-2-72176,

Construction drawings for 216-U-12

Contains drawings H-2-31321, H-2-31322, H-2-32527,
H-2-77174, and H-2-77175.
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Table 1-6 represents the complete unconstrained set of COPCs that were, or could have been,
discharged to the 200-PW-2 QU waste sites. The master COPC list was then evaluated against a
set of exclusion rationale to determine a final list of project COCs. The COPCs that were
excluded and the rationale for their exclusions are listed in Table 1-7.

Based on a review of process, operational, waste discharge, and sampling and analysis
information from various sources (Table 1-5), the chemical behavior of the constituents was
evaluated. Process knowledge indicates that the 200-PW-2Z OU waste streams were
predominantly liquid effluent discharges from the U/UQj; Plant, PUREX Plant, REDOX Plant,
WESF/221-Building, and Semiworks Facility. In general, the majority of the waste generated by
operations associated with these waste sites can be described as a variety of liquid effluents, all
containing large amounts of uranium. The pH of the waste ranges from acidic, neutral, and

basic. The waste contains various constituents that include radionuclides, metals, inorganic
chemicals, and semi-volatile and volatile organic chemicals.

Table 1-6. Sources of Contamination, COPCs, and Affected Media
for the 200-PW-2 Operable Unit. (2 Pages)

Known or Suspected Source of Type of Contamination from Each Source .
Contamination (Process) {General Contamination) Alfected Media

Tank waste discharges from U Plant,
PUREX, REDOX, WESF/221-B Building, . . .
and the Semiworks Facility during uranium \"ano‘u " md"f' n;uftral'. and \;;sac waste Sieams | cpalow soils, deep zone soils associated
recovery, scavenging cperations, REDOX con;am:s 8, Imxed ls:':on_pr uets, :;cnvan_on with the waste sites, and potentially the
and PUREX operations, and the p“{a ulc * |:orgia|:]1c ¢ emlv:‘.als‘:l fneta :' semi- groundwater beneath the waste sites.
experimental processes conducted at the volatile and volatiic organic chemicals.
Semiworks Facility,
Radiocactive COPCs
Americism-24] Curium-244 Plutonium-238 Tellurium-129m
Americium-242 Curium-245 Plutonium-239/240 Tellurium-129
Americium-243 Europiumn-152 Plutonium-241/242 Thorium-232
Antimony-12) Eurapium-154 Praseodymium-143 Tin-113
Antimony-125 Europium-155 Prascodymium-144 Tin-123m
Barium-137 lodine-129 Promethium-147 Tin-123
Barium-137m lodine-131 Radium-226 Tin-125
Barium-140 Lanthanium-140 Radium-228 Tin-126
Cadmium-113m Neodymium-147 Rhodium-106 Tritium
Carbon-14 Neptuiiym-237 Ruthenium-103 Uranium-232
Cerium-14] Neptuniym-239 Ruthenium-106 Uranium-233/234
Cerium-144 Nicke!-59 Samarium-149 Uranium-235/236
Cesium-134 Nickel-63 Samarium-151 Uranium-238
Cesium-135 Niobium-93m Selenium-79 Yitrium-90
Cesium-137 Niobium-95 Strontium-89 Yirium-51
Cobali-60 Niobium-96 Strontium-90 Zirconium-93
Curium-242 Niobium-98 Technetium-99 Zirconium-95
Curium-243 Palladium-107
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Table 1-6. Sources of Contamination, COPCs, and Affected Media
for the 200-PW-2 Operable Unit. (2 Pages)

Inorganic COPCs
Aluminum Chleride Molybdenum Sodium hydroxide
Alurmiinum flucride Chromic acid Nickel Sodium metabismuthate
Aluminum nitrate Chromium Nickel sulfate Sodiutn 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 Qzone Sodium sulfate
Aluminum sulfate Ferric hydraxide Peroxide Sodium hydrogen sulfate
Ammaonia Ferric nitrate Phosphate Sodium phosphate
Ammonium cerium nitrate Ferrous ammonium sulfate Phosphoric acid Disodium phosphate
Ammonium hydroxide Ferro/ferric cyanide Plutonivm Sodium pyrophosphate
Ammonium iron flucride Ferrous sulfamate Plutoniurm fluoride Sodium uranyl carbonale
Ammonium iron sullate Fluoride Plutonium dioxide Disodium uranyl oxide
Ammonium lanthanum nitrate Hydrazine Plutonium nitrate Strontium {metal)
Ammonium oxalate Hydrochloric acid Plutonium peroxide Strontium carbonate
Ammonium fluoride/ammonium | Hydro{luoric acid Potassium Strontiumn nitrate

nitrate (AFAN) Hydrogen Potassium carbonate Sulfamic acid
Ammonium fuesilicate Hydrogen peroxide Potassium chloride Potassium Sulfare
Ammonium sulfate Hydroxide dichromate Sulfite
Anionic resins (sulfates) Hydroxylamine nizate (HN) Potassium hydroxide Sulfuric acid
Antimony fron Potassium fluoride Tin
Arsenic Iron sulfate Potassium nitrate Tungsten
Barium Lanthanum Potassium permanganate Uranium
Beryllium Lanthanurn fluoride Ruthenium oxide Uranium dioxide
Bismuth Lanthanum hydraxide Silicon Uranium trioxide
Bismuth subnitrate/oxynitrate Lanthanum nitrate Silver Uranyl nitrate
Bismuth orthophosphate Lead Sodium Vanadium
Borate(s) Lead oxide Sodium aluminate Zinc
Cadmium Magnesium Sodium bicarbonate Zing nitrate
Calcium Magnesium nitrate Sodium carbonate Zine phosphate
Calcium carbonate (lime) Manganese Sodium chloride Zirconium

Caleivm nitrate

Manganese oxide

Sodium dichromate

Zirconium carbonate gel

Cerium Manganese nitrate Sodium fluoride Zircony! nitrate
Cerium phosphate Mercury Sodium hexametaphosphate
Cesium nitrate (Calgon)
Cesium phosphate
Organic Clremical COPCs
Acetone Dibutyl phosphate Normal paraffin hydocarbons Tributy] phosphate
AMSCQ Ethylene diamine tetra-acetate Gxalic acid Trisodium nitrilo triacetate
Butanol (EDTA) Phosphotungstic acid (PTA) (NTA)
2-butanone (methyl ethyl ketone) | Hexone Polychlerinated biphenyls Trisodium hydroxyethy] ethylene
Benzy! alcohol Kerosene Super gel hyflo —diamine triacetate (HEDTA)
Citric acid Mono-2-cthylhexyl phosphoric Tartaric acid Xylene
di{2-cthylhexyl) phosphoric acid acid Tetrahydrofuran
Manobutyl 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 srnall 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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techniques yield results on many metals and organic compounds, providing a cost-effective
approach for the known toxic materials that could be present,

The COPCs in the following categories were dropped from further consideration:
¢ Short-lived radionuclides with half-lives less than 3 years

¢ Radionuclides that constitute less than 1% of the fission product inventory and for which
historical sampling indicates nondetection

» Naturally occurring isotopes that were not created as a result of Hanford Site operations

» Constituents with atomic mass numbers greater than 242 that represent less than 1% of the
actinide activities

¢ Progeny radionuclides that build insignificant activities within 50 years and/or for which
parent/progeny relationships exist that permit progeny estimation

¢ Constituents that would be neutralized and/or decomposed by facility processes
¢ Chemicals in a gaseous state that cannot accumulate in soil media

» Chemicals used in minor quantities relative to the bulk production chemicals consumed in
the normal processes; these chemicals are not likely to be present in toxic or high
concentrations

¢ Chemicals that are not persistent in the environment due to volatilization, biological
degradation or other natural mitigating features

« Chemicals that are not persistent in the vadose zone due to high mobility and previous
confirmatory sampling/analysis activities.

Table 1-7. 200-PW-2 Operable Unit COPC Exclusions and Justifications. (5 Pages)

COPCs ' [ Rationale fﬁr Exclusion
Radionuclides

Constituent with atomic mass number greater than or equal to 242 that represents << 1% of
the actinide activity (based on ORIGIN2 modeling of Hanford reactor production).
Constituent with atomic mass number greater than or equal to 242 that represents << 1% of
the actinide activity (based on ORIGIN2 modeling of Hanford reactor production).
Antimony-123 Stable,

Americium-242

Americium-243

Antimony-125 Short-lived radionuclide (half-life <3 years).

Barium-137 Stable,

Barium-137m Short-lived daughter of Cs-137 (which is a fina] COPC).
Barium-140 Short-lived radionuclide (half-life <3 years),

Cadmium-113m Less than 1% of Cs-137 activity. Insignificant contribution to dose.
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Table 1-7. 200-PW-2 Operable Unit COPC Exclusions and Justifications. (5 Pages)

COPCs Rationale for Exclusion

Cerium-141 Short-lived radionuclide (half-life <3 years).

Cerium-144 Short-lived radionuclide (half-life <3 years).

Cesium-134 Short-lived radionuclide (half-life <3 years).

Cesium-135 Constituent generated at Jess than SE-5 times Cs-137 activity.

Curium-242 Constifuc?nt with ?tomic mass number greater than or equal 1o 242 that represents << 1% of
the actinide activity {(based on ORIGIN2 modeling of Hanford reactor production).

Curium-243 Constitut;nt with atomic mass number greater than or equal to 242 that represents << 1% of
the actinide activity (based on ORIGIN2 modeling of Hanford reactor production).

Curium-244 Constituent with atomic mass number greater than or equal to 242 that represents less than
1% of the actinide activity. May be reported via americium isotopic analysis.

Curium-245 Constituent with atomic mass number greater than or equal to 242 that represents << 1% of
the actinide activity (based on ORIGIN2 modeling of Hanford reactor production).

lodine-129 Constituent generated at less than SE-5 times Cs-137 activity, historical tank and vadose
sampling indicates nondetection; highly mobile constituent found mainly in groundwater.

lodine-131 Volatile gas emission; short-lived radionuclide (half-life <3 years).

Lanthanum-140 Short-lived radionuclide (half-life <3 years).

Neodymium-147 Short-lived radionuclide (half-life <3 years).

Neptunium-239 Short-lived radionuclide (half-life <3 years).

Nickel-59 Activity will be <5% of Ni-63 activity and may be estimated from that isotope.

Niobium-93m Constituent generated at Jess than SE-5 times Cs-137 activity.

. [Niobium-95 Short-lived radionuclide (half-life <3 years).
*|Niobium-96 Short-lived radionuclide (half-life <3 years),
Niobium-98 Short-lived radionuclide (half-life <3 vears).

Palladium-107

Constituent generated at less than SE-5 times Cs-137 activity.

Plutonium-241

Not detected by normal Pu analysis, can infer from Am/Pu resulis.

Plutonium-242

Constituent with atomic mass number greater than or equal to 242 that represents << 1% of
the actinide activity {based on ORIGIN2 modeling of Hanford reactor production).

Praseodymium-143

Short-lived radionuclide (half-life <3 years).

Praseodymium-144

Short-lived radionuclide (half-life <3 years).

Promethium-147

Short-lived radionuclide (half-life <3 years).

Rhodium-106

Short-lived radionuclide (half-life <3 years).

Ruthenium-103

Short-lived radionuclide (half-life <3 years).

Ruthenium-106

Short-lived radionuclide (half-life <3 years).

Samariun-149

Stable.

Samarium-151

Less than 1% of Cs-137 activity. Insignificant contribution to dose.

Selenium-79

Constituent generated at less than SE-3 times Cs-137 activity,

Strontium-89

Short-lived radionuclide (half-life <3 years).

Tellurium-129m

Short-lived radionuclide (half-life <3 years).

Tellurium-129

Short-lived radionuclide (half-life <3 years).

Tin-113 Short-lived radionuclide (half-life <3 years).
Tin-123m Short-lived radionuclide (half-life <3 years).
Tin-123 Short-lived radionuclide [half-life <3 years).
Tin-125 Short-lived radionuclide (half-life <3 years).

. Constituent generated at less than 5E-5 times Cs-137 activity (GEA will be reported if
Tin-126 d

etected).

Uranium-232 <2 times E-03 times U-238 activity.
Uranium-233 Measurement cannot resolve U-233 -+ U-234 isotopes, reported as U-234 or U-233/234.
Uranium-236 Measurement cannot resolve U-235 + U-236 isotopes, reported as U-235.
Yrrium-90 Short-lived daughter of Sr-90 (which is a final COPC}.
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Table 1-7, 200-PW-2 Operable Unit COPC Exclusions and Justifications. (5 Pages)

COPCs Ratignale for Exclusion
¥ ttrium-51 Short-lived radionuclide (half-life <3 years).
Zirconium-93 Constituent generated at less than 5E-5 times Cs-137 activity.
Zirconium-95 Short-lived radionuclide (half-life <3 years}.
Inorganics

This inorganic substance is unlikely to be preseat in toxic concentrations. Routine analyte

Aluminum reported by ICP analysis.

Bismuth This inorganic substance is unlikely to be present in toxic concentrations.

Borate This inorganic substance is unlikely to be present in toxic concentrations.

Calcinm This inorganic substance is uniikely to be present in toxic concentrations. Routine analyte

reported by ICP analysis,
Carbonate{axb) This inorganic substance is unlikely to be present in {oxic concentrations.
This inorganic substance is unlikely to be present in toxic or high concentrations due

Cerium minimal use in Hanford 200 Area processes.
Cesium Th1s inorgani-c substance is unlikely to be present in toxic or high concentrations due
minimal use in Hanford 200 Area processes.
Hydrazine Limited use of chemical based on process knowledge; unlikely to be present in toxic
concentrations (GE 1955).
Hydrogen Gas.
Hydroxide Assessed via pH determination.
. Limited use of chemical based on process knowledge; unlikely to be present in toxic
Hydroxylamine (HN) concentrations (GE 1955). F
I This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
Ton
reported by ICP analysis.
Lanthanum This inorganic substance is unlikely to be present in toxi¢ concentrations. ‘
Magnesium This inorganic substanqe. is unlikely to be present in toxic concentrations. Routine analyte
reported by ICP analysis.
M This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
anganese .
reported by ICP analysis.
Molybdenum This inorganic substancfe is unlikely to be present in toxic concentrations. Routine analyte
- reported by ICP analysis.
Ozone Gas.
Peroxide Has depraded to oxygen gas.
Potassium This inorganic substanc:.e is unlikely to be present in toxic concentrations. Routine analyte
reported by ICP analysis.
Silicon This inorganic substance is unlikely to be present in toxic or high concentrations due
minimal use in Hanford 200 Area processes,
. This inorganic substance is unlikely to be present in toxic concentrations. Routine ana!yte
Sodium
reported by ICP analysis.
Strontium This inorganic substance is unlikely to be present in toxic or high concentrations due

Iminimal use in Hanford 200 Area processes,

Sulfamates Has degraded to sulfates.

Sulfite Used in minimal quantities at Hanford, Reactive materjal with minimal lifetime in Hanford
environment, Degraded to sulfates.

Tin This inosganic substance is unlikely to be present in toxic concentrations.

This inorganic substance is unlikely to be present in toxic or high concentrations due

Tungsten minimal use in Hanford 200 Area processes.
; This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
Vanadium .
reported by ICP analysis.
Zine This inorganic substance is unlikely to be present in toxic concentrations. Routine analyte
reported by ICP analysis.
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Table 1-7. 200-PW-2 Operable Unit COPC Exclusions and Justifications. (5 Pages)

COPCs Rationale for Exclusion
Zirconium This inorganic substance is unlikely to be present in toxic concentrations.
Orpanics
} Very soluble, likely to have migrated or vaporized if exposed; reasonably biodegradable;
Acetone sample collected from PDD PUREX stream indicated that acetone was detected at or below
detection limits (WHC 1990a, 1990b; Hendengren et al. 1990).
Very soluble, likely to have migrated or vaporized if exposed; reasonably biodegradable;
Butanol PDD sample results indicate that butanol was detected at or below nominal reporting limits

(WHC 1990a, 1990b; Hendengren et al. 1990).

2-butanone (methyl
ethyl ketone)

Very soluble, likely to have migrated or vaporized if exposed; reasonably biodegradable;
PDD sample results indicate that 2-butanone was detected at or below nominal reporting
limits (WHC 1990a, 1990b; Hendengren et al. 1990).

Benzyl alcohol

Very soluble, likely to have migrated or vaporized if exposed; reasonably biodegradable;
PDD sample results indicate that benzyl alcohol was detected at or below nominal reporting
limits (WHC 1990a, 1990b; Hendengren et al. 1990).

No direct standard analytical technique available. Has dissolved to a complexing agent that

Citric acid could have affected the mobility of certain COCs. Unexpected mobility of COCs will
indicate the presence of complexents.
di(2-ethylhexyl) No direct standard analytical. t‘cchnique a.vailablc. Has dissolved to a complexing agent that
phosphoric acid could have affected the mobility of certain COCs. Unexpected mobility of COCs will
indicate the presence of complexents.
- | Dibutyl phosphate No direct standard analytical technique available. This compound is a degradation product

of tributy! phosphate and is unlikely to be present in toxic or high cancentrations.

Ethylene-diamine
tetraacetic acid

No direct standard analytical technique available. Has dissolved to a complexing agent that
could have affected the mobility of certain COCs, Unexpected mobility of COCs will

(EDTA) indicate the presence of complexents,
Mono-2-cthvihexvl No direct standard analytical technique available. Has dissolved to a complexing agent that
HAYINEXYD  could have affected the mobility of certain COCs. Unexpected mobility of COCs will
phosphoric acid g
indicate the presence of complexents.
Monobutyl phosphate No direct standard analytical technique available. This compound is 2 degradation product

of tributyl phosphate and is unlikely to be present in toxic or high concentrations

Oxalic acid

No direct standard analytical technique available, Has dissolved 1o 2 complexing agent that
could have affected the mobility of certain COCs. Unexpected mobility of COCs will
indicate the presence of complexents,

Phosphotungstic acid
(PTA)

No direct standard analytical technique available. Has dissolved to a complexing agent that
could have affected the mobility of certain COCs, This compound is unlikely to be present
in toxic or high concentrations.

PCBs

During the sampling and analysis effort of 200-UP-2 OU, it is documented in the limited field
investigation (DOE-RL 1995b) that PCB Aroclors 1254 and 1260 were detected only at the
216-U-10 Pond and not at any of the waste sites within 200-PW-2 OU (216-U-14&2, 216-U-8,
and 216-U-12 Cribs). Al three of the near-surface samples were detected at levels less than

1 mg/kg. None of the samples exceeded MTCA Method B values (0.50 mg/kg). None of the
samples exceeded MTCA Method C values, all three samples were near detection limits, and one
sample was qualified as an estimated value {Table B-4B of DOE-RL 1995b).

Super gel hyflo

A chromatography medium that was utilized in determining if samples collected from
various steps of the bismuth phosphate and URP processes had successfully reacted,
separated, etc. This organic substance is unlikely to be present in toxic concentrations. No
analytical technigue.

Tartaric acid

No direct standard analytical technique available. Has dissolved to a complexing agent that
could have affected the mobility of certain COCs, Unexpected mobility of COCs will

indicate the presence of complexents.
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Table 1-7. 200-PW-2 Operable Unit COPC Exclusions and Justifications. (5 Pages)

COPCs Rationale for Exclusion
No direct standard analytical technique available. Has dissolved to a complexing agent that
Tetrahydrofuran could have affected the mobility of certain COCs. This compound is uniikely to be present
in toxic or high concentrations.
Very soluble, likely to have migrated or vaporized if exposed; reasonably biodegradable;
Toluene PDD sample results indicate that toluene was detected at or below nominal reporting limits

(WHC 1990a, 1990b; Hendengren et al. 1990).

Trisodium nitrile

No direct standard analytical technique available. Has dissolved to a complexing agent that
could have affected the mobility of certain COCs. Unexpected mobility of COCs will

triacetate (NTA) indicate the presence of complexents.
;Il‘r:;:)c::u::h 1 No direct standard analytical technique available. Has dissolved to a complexing agent that
E{hy]cge_ qorine  fcould have affected the mability of certain COCs. Unexpected mability of COCs will
miaceatate (HEDTA) indicate the presence of complexents. .
Very soluble, likely to have migrated or vaporized if exposed; reasonably biodegradable;
Xylene PDD sample results indicate that xylene was detected at or below nominal reporting limits

(WHC 1990a, 1990b; Hendengren et al. 1990).

GEA = gamma energy analysis

ICP=

inductively coupled plasma

 Table 1-8 includes the final lists of COCs for the 200-PW-2 QU and the rationale for inclusion
for each of the COCs.

Table 1-8. 200-PW-2 Operable Unit Final COC List. (3 Pages)

Final COCs 1 Rationale for Inclusion

Radicactive Constituents

Americium-241 Reactor product and listed via tank farm integration (Agnew et al. 1997,
Borsheim and Simpson 1991).

Carbon-14 Fission/activation product and listed via tank farm integration (Agnew et al.
1997, Borsheim and Simpson 1991).

Cesium-137 Known fission product (GE 1944, Sections A, B, and C; Borsheim and Simpson
1991).

Cobalt-60 Known activation product (GE 1944, Sections A, B, and C; Borshc:m and
Simpson 1991; Jacques and Kent 1991).

Europium-152 Known fission product (GE 1944, Sections A, B, and C; Diediker 1999).

Europium- 154 Known fission product {GE 1944, Sections A, B, and C; Diediker 1999).

Europium-155 Known fission product (GE 1944, Sections A, B, and C; Borsheim and Simpson
1991).

Hydrogen-3 (tritium) Fission/activation product and listed via tank farm integration (Agnew et al,
1997, Borsheim and Simpson {991). '

Neptunjum-237 Reactor product and listed via tank farm integration (Agnew et al. 1997,
Borsheim and Simpson 1991).

Nickel-63 Activation product and listed via tank farm integration (Agnew et al, 1997,
Borsheim and Simpson 1991}

Plutonium-238 Reactor product (GE 1944, Sections A, B, and C}.

Plutonium-239/240 {Reactor product (GE 1944, Sections A, B, and C}.
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Table 1-8. 200-PW-2 Operable Unit Final COC List. (3 Pages)

Final COCs Rationale for Inclusion
Radium-226 Known production from fission reaction and listed via tank farm integration
(Agnew et al. 1997, Borsheim and Simpson 1951).
Radium-228 Known production from fission reaction and listed via tank farm integration
(Agnew et al, 1997, Borsheim and Simpson 1991).
Strontium-90 Known fission product (GE 1944, Sections A, B, and C; Borsheim and Simpson
1991). ‘
Technetium-99 Known fission product (GE 1944, Sections A, B, and C; Jacques and Kent
1991).
Thorium-232 Reactor feed (GE 1944, Sections A, B, and C; Diediker 1999},
Uranium-234 Reactor feed (GE 1944, Sections A, B, and C).
Uranium-235 Reactor feed (GE 1944, Sections A, B, and O).
Uranium-238 Reactor feed (GE 1944, Sections A, B, and C).
Cheniical Constituents ~ Metals
Antimony Metal byproduct from uranium fuel rod {GE 1951b).
Arsenic RCRA treatment, storage, and disposal unit analyte,
Barium Metal byproduct from uranium fuel rod (GE 19515h).
Beryllium Metal vsed in braze to sea) end of fuel rod (GE 1951b).
Cadrium Metal used in lead-dipped cladding and thus cladding waste stream {1952 to
1956) (GE 1944, Section A).
Due to sodium/potassium dichromate added during first- and second-cycle
Chromium decontamination and concentration operations of bismuth phosphate process
(GE 1944, Section C; Anderson 1990).
Due to sodium/potassium dichromate added during first- and second-cycle
Chromium {VI) decontamination and concentration operations of bisrnuth phosphate process
(GE 1944, Section C; Anderson 1990).
Copper Metal used in triple-dip process of cladding and thus cladding waste stream
(1944 to 1952) (GE 1944, Section A).
Metal used in lead-dipped cladding and thus cladding waste stream (1952 to
Lead 1956) (GE 1944, Section A) lead oxide was added as an oxidizing agent to
the first- and second-cycle decontamination operations of bismuth phosphate
process (GE 1944, Section C).
Several uses in bismuth phosphate campaign including addition to cladding
Mercury and metal waste streams to prevent gaseous generations and miscellaneous
laboratory uses. Listed by the basis of knowledge gained by interviews and
via tank farm integration (Agnew et al. 1997).
Experimental additions of nickel sulfate added during the bismuth phosphate
process to serve as a scavenging agent. Listed as a result of tank farm
Nickel integration (Agnew et al, 1997, Borsheim and Simpson 1991) and extensive
use (1954 to 1958) as nickel ferro/ferric cyanide during scavenging and
recovery processes {Borsheim and Simpson 1991},
Several uses in bismuth phosphate campaign including filtering of gases
Selenjum generated in the 1950s and miscellaneous laboratory uses. Listed by the basis
of knowledge gained by previous sampling efforts in the 200 Areas.
Several uses in bismuth phosphate campaign, including filtering of gas
Silver generated in the 1950s and miscellaneous laboratory uses. Listed by the basis
of knowledge gained by interviews.
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Table 1-8. 200-PW-2 Operable Unit Final COC List. (3 Pages)

Final COCs

i Rationale for Inclusion

Chemical Constituents — General Inorganics

Ammonia/ammonium

Several compounds contained ammonium the most widely used included
ammonium silica fluoride which was used as a cleaning and decontamination
compound based on ability to dissolve metals and fission products (GE 1944,
Section C; Borsheim and Simpson 1991; HEW 1945).

Chloride

Several compounds contained chloride the most widely used included ferrous
chloride, which was used as a carrier and potassium/sodium chloride used as
salting agents during the bismuth phosphate process (GE 1944, Section C;
Borsheim and Simpson 1991; HEW 19435),

Cyanide

Extensive use (1954 to 1958) as nickel ferro/ferric cyanide during scavenging
and recovery processes listed as a result of tank farmn integration (Agnew
¢t al. 1997, Borsheim and Simpson 1991).

Fluoride

Several compounds contained fluoride the most widely used included
lanthanum fluoride, which was used during the concentration operations of
the bismuth phosphate process, and ammonium silica fluoride, which was
used as a cleaning and decontamination compound based on the ability to
dissolve metals and fission products (GE 1944, Section C; Borsheim and
Simpson 1991; HEW 1945).

Nitrate/nitrite

'Severa) compounds contained nitrates/nitrites the most widely used included
sodium nitrite, # salting agent during the cladding removal, nitric acid, used
throughout the bismuth phosphate and uranium recovery processes, and
bismuth subnitrate, which was used to create the bismuth phosphate/
plutonium solid during the first- and second-cycle decontamination process
{GE 1944, Section C; Borsheim and Simpson 1991; HEW 1945).

Several compounds contained phosphate. The most widely used included

Phosphate phosphoric acid, which was used throughout bismuth phosphate process (GE
1944, Section C; HEW 1945).
Several compounds contained sulfate the most widely used included sulfuric
acid, which was used in the dissolving of the fuel rod during the bismuth
Sulfate phosphate process (GE 1944, Section C; Borsheim and Simpson 199]; HEW

1945). Many other sulfate complexes were used as carriers for various
metals.

Semi-Volatile Organics

Extensive use (1953 to 1957) in solvent extraction operation as the dilutant

AMSCQ" for tributyl phosphate in the uranium recovery processes (Borsheim and
Simpson 1981).
Dodecane® Use (1953 to 1957) in solvent extraction operation as the dilutant for tributyl

‘phosphate in the uranium recovery processes (Borsheim and Simpson 1991},

Normal paraffin hydrocarbons®

Extensive use (1953 to 1957) in solvent extraction operation as the dilutant
for tributyl phosphate in the uranium recovery processes (Borsheim and
Simpson 1991).

Tributyl phosphate and Extensive use (1953 to 1957) in solvent extraction in the uranium recovery
derivatives {mono, di) and PUREX processes (Borsheim and Simpson 1991, GE 1955).
Volatile Organics ' '
Used as solvent for solvent extraction of uranium and plutonium from fission
Hexone" products. Present in process drainage and possibly in process condensates

(GE 1951b).

Analyzed as kerosene total petroleum hydrocarbons.

¥ Only present at waste sites (2§6-5-1&2 and 216-8-7 Cribs and 216-8-8 Trench) via REDOX process condensate and
process cell drainage waste streams only.
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Table 1-9 defines the ARARs and preliminary remediation goals (PRGs) for each of the COCs.

Table 1-9. List of Preliminary ARARs and PRGs.

COCs

Preliminary ARARs

PRGs

Radionuclides Inside the 200 Area Land-Use Boundary*

Shallow zone (0 to 4.6 m {0 to
15 fi] bes)

100 mrem/yr above background via
industrial Jand-use scenario while
under DOE control; 15 mrem/yr
above background at the end of the
exclusive-use period if DOE control
is relinquished; 4 mrem/yr above
background to groundwater; or no

additional groundwater degradation."

Contaminant-specific, RESRAD
modeling"

Deep zone (>4.6 m [>15 fi] bgs)

4 mrem/yr above background to
groundwater, or no additional
groundwater degradation.

MCLs, state and Federal ambient
water quality control criteria;
alternatively, site-specific
moedeling

Nonradiological Constituents Inside the 200 Area Land-Use Boundary

Shallow zone (0 to 4.6 m [0 to
15 ft] bgs)

MTCA Method C industrial or 100
times groundwater, whichever is
lower

Chemical-specific

Deep zone (>4.6 m [>15 ft] bgs)

100 times groundwater (per MTCA)

Alternatively, site-specific
modeling

[
b

Based on Final Hanford Conprehensive Land Use Plan Environmental Impact Statement (DOE 1999) (see Figure 1-1)
Radionuclide standards are not final and will be agreed upon in the ROD. A radionuciide standard of 25 mrem/yr above

background was adopted by the Washington State Department of Health (WDOH) in February 2000.
¢ The RESidual RADjoactivity dose model (RESRAD) use has been used for similar waste sites and will be used as a
minimum for direct exposure. 1 more appropriate models are developed, they will be evaluated for use.

bgs = below ground surface
MCL = maximum contamination level

Table 1-10 lists the general exposure scenarios.
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Table 1-10, General Exposure Scenarios.

Scenario

No General Exposure Scenario Description

Industrial land-use scenario (inside the 200 Area land-use boundary)*:

The source of contamination in the 200-PW-2 QU is the liquid effluent disposed to the waste
sites. The release mechanism is direct radiation exposure to occupational workers in the
vicinity of the waste sites (although shielded by stabilizing cover). Ingestion and inhalation of
surface or subsurface soils in an occupational scenario does not represent a substantial exposure
due to waste site surface stabilization and the limited soil ingestion and inhalation anticipated
during excavation activities in an industrial setting (use of dust control measures limits
exposures). Downward migration of mobile constituents into the groundwater would not affect
occupational workers because their drinking water source would not be the underlying aquifers.
However, the protection of groundwater is a requirement and must be addressed by evaluating
potential future impacts.

1 The exposure time is divided into time spent inside and outside an industrial facility:

e Building occupancy: 8 hours/day x 0.6 (building occupancy factor), 5 days/week, 50 weeks/yr,
for 20 years (of a 75-year lifetime).

e Qutdoor exposure: 8 hours/day x 0.4 (outdoor exposure factor), 5 days/week, 50 weeks/yr, for
20 years {of a 75-year lifetime).

In addition, the building occupancy exposure includes a factor of 0.4 to reduce the ingested dust
component due to building ventilation system filtration.

Biota that may be exposed to contaminants in this OU will be addressed through a more Hanford
Site-wide evaluation. Remedial actions to address human health concems will also serve to protect
biota,

The Final Hanford Comprehensive Land Use Plan Environmental Impact Statement (DOE 1999) (see Figure 1-1)

identifies the actual land use within the 200 Area land-use boundary as industrial (exclusive) and would center mainly
around wasle management activities.

Table 1-11 provides the regulatory milestones and regulatory drivers associated with this project.

Table 1-11. Regulatory Milestones.

Milestone Due Date Regulatory Driver

Tri-Party Agreement milestone to submit Draft A work plan for

M-13-25 December 31, 2000 200-PW-2 OU

Tri-Party Agreement milestone to submit 216-A-10 Crib/216-A-36B

M-20-33 October 31, 2003 Crib closure/post-closure plan to Ecology

The project milestones and their drivers are listed in Table 1-12.

_ Remedial Investigation DQO Summary Report - 200-PW-2 OU _
May 2001 ' CoL i ' 1-35



| BHI-01411
Step 1 — State the Problem Rev. 0

Table 1-12. Project Milestones.

Milestone Due Date Driver
Internal DQO workshop July 26, 2000
DQO schedule
External RL/regulator briefing August 8, 2000
Issue DQO summary report September 6, 2000 DQO process documentation

Table 1-13 combines the relevant background information into a concise statement of the
problem to be resolved. '

Table 1-13. Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (2 Pages)

Preliminary Conceptual Contaminant Distribution Model®:

The liquid effluents associated with the uranium and plutonium recovery processes at U Plant, PUREX Plant,
REDOX Plant, WESF/221-B Building, and Semiworks Facility were discharged to the 200-PW-2 QU waste
sites. The effluents from these various chemical operations contained uranium, plutonium, fission products,
nitrates, metals, and semi-volatile organic and volatile organic chemicals. Immobile contaminants accumulated
in the soils below the release point over time, while the mobile contaminants may have reached groundwater.
Geophysical logging of boreholes in the vicinity of the waste sites, along with sampling data from boreholes near
several of the representative sites, provided the basis for the preliminary conceptual contaminant distribution
model.

Several of cribs in the QU were sampled as part of the 200-UP-2 RI conducted in 1994 through 1995. Data from
this investigation indicated a zone of higher contamination extending up to 30 m (100 ft) below the bottom of the
cribs and trenches. Contamination continued below this zone but generally decreased with depth. More mobile
contaminants were distributed throughout the soil column and are present at residual concentrations. In at least
one instance at the 216-U-8 Crib there is evidence that elevated levels of contamination are present, associated
with the caliche layer that exists at a depth of 57 m (187 ft).

Volatile organics were not a major part of the processes associated with 200-PW-2 QU waste sites. With the
exception of tributy! phosphate, normal paraffin hydrocarbons, and perhaps hexone (specifically at only
216-S-1&2, 216-8-7, and 216-5-8), no other volatile organics are expected in the vadose zone. Because of the
volume of liquid and contaminants received by the 200-PW-2 OU waste sites, groundwater impacts are generally
assumed. Groundwater monitoring has indicated chemical and radionuclide constituents in the groundwater
beneath the waste sites; however, contributions from individual waste sites have not been fully evaluated. While
significant data exist for the 216-U-8 and 216-U.12 Cribs, which are representative of sites in the QU, limited
chemical and radiological data are available for the other 200-PW-2 OU sites.

Figures 1-8 through 1-14 graphically present the overall conceptual exposure model for the OU and the
preliminary conceptual contaminant distribution models for each of the representative waste sites. Each of these
waste sites is analogous to other sites in the QU.
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Table 1-13. Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (2 Pages)

DQO Approach:

The DQO process for the 200-PW-2 OU is being performed to determine if representative sites in this OU have
been contaminated to levels that require remedial action.

The outcome of the characterization being developed in this DQO process for the representative sites will be
applied to the other analogous sites. A SAP will be developed after completion of the DQO process, which
specifies the sampling and analyses to be performed for characterization of the six representative sites.

All of the waste sites associated with this OU are located within the 200 Area land-use boundary line and will be
evaluated on the basis of future industrial uses.

Problem Statement:

The problem is to determine contaminant concentrations and physical parameters in the representative sites to

support evaluation of remedial alternatives and remedial decision making in the FS and to verify or refine the

conceptual contaminant distribution models.

*  The preliminary conceptual contaminant distribution model will become the conceptual contaminant distribution model
after acceptance of this DQO summary report and will then be applied to the project work plan.
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Figure 1-8. Conceptual Exposure Model for the 200-PW-2 Operable Unit.
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Figure 1-9. Preliminary Conceptual Contaminant Distribution Model
for the 216-A-19 Trench.
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Uranium rich process wastes were dischatged lo the 218-A-19 Trench between November
1855 and January 1956. The open trench received o total vofume of 1,1X10° liters {251,000
galions) of wastewater via 8 temporary overland pipe. The etfluent contained uranium,
ceslum-137, plutonlum, strontlum-80, irlbuty) phosphate, normal parattin hydrocarbon and
hitrate, The tranch was hacktilled with natlve materlal after operations ceased. The slie was
stabllized with an additionatl 0.8 m (2 #) of clean fill in 1880,

(2) Effluent and contaminants were released imo H1. The wetting front and contaminants move

vertically down beneath the crib. There s little or no Iateral spreading as evident by the lack
of contamination in borehole 209-E25-10 which Is located 18 m (60 #) west of the trench.

@ Contaminants that are lmmobille, such as ceslum-137, gorb to solls near the botiom of the

trench. The highest concentrations are expected near bottom of the trench, Contaminants
that are moderately moblle, such ag strontium-50 and uranium are present deeper In the

vadose zohe. The most moblle contaminants euch as nitrate move with the molsture front,
Contaminant data has not besn coliected within the waste site boundary.

Wastewater and contaminants may not have impacted groundwater as the effiuent volume

discharge to the sojl column {1,100 m’ {38,845 117)} does not exceed the goli pore volume
{1,232 m® (43,508 #1° )}.

Eo00e137.2
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Figure 1-10, Preliminary Conceptual Contaminant Distribution Model
for the 216-B-12 Crib,
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Uranium rich process wastes were discharged 1o the 216-B-12 Crib between 1852
and 1973, The crib received & total volume of 5.2X10° L (1.4X10° gal) of wastewater.
The effiuent contalned uranium, ceslum-137, plutonium, stromtium-

, tributy] phoephate
and smmonium nitrate. The crlb collg o ey

In 1952 and was backfilled to grade. The

crib was stabiiized with at least 0.6 m (2 1) of soll In 1973 and agaln In 1993,

&)

Effluent and contaminants were released Into H2, The wetting front and comtaminants

move venlca;lﬁ down benegth the crib. There ls moderste lateral spreading es evident

by contamin
crib.

3.7 m(104

on in borehole 299-E28-16 which Is located 15.2 m (50 #f) south of the

The zone of greetest comamination ls detected near the bottom of the crlb to a depth
}. Contaminants that ere Immoblie, such as ceslum-137, sorb to solle

near the bottom of the crib, Contaminants that are moderately mobile are present
deeper In the vadose zone, The most mobile contaminants move with the molsture
fromt and are present In race amounts throughout the vadose zone,

it additional lateral spread]
with the Ringold lower m

discharged to the soll column
volume {18,300 m® (645,258 #{

3. Uranlum,

groundwater in the viclnity of the crib.

dine.12

occnurs within the vadose zone, it Is likely to be agsoclated
unit.

Wastewater and moblle contaminants Impact groundwater as the effiuent volume
520,000 m® (1.8X107#%)} I greater than the soll pore
, and nitrate are found in the

ECOO7007-1
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Figure 1-11. Preliminary Conceptual Contaminant Distribution Model
for the 216-U-8 Crib.
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@ Uranlum rich procese wastes were diecharged to the 216-U-3 Crib betwesn 1952 and 1960, The woaden
crib structure recelved a total volume of 3,7X10" liters (1 oxie® gallons) of wastewater. The ettluent contalned
uranlum, ceslum-137, plutonium, strontium-90, tributy] phosphate, hormal parstfin hydrotarbon and nitrk:
acld. The crib was stabllized with 0.3-0.8 m (1-2 1t} of clean 11l in 1994, The pipeline leading to the crlb was
known 1o have leaked contamination into hear-surface solls.

Etffluent and contaminants were released to the environment at the boftom of the wooden structure near
the contact between H1 and H2. The wetting front end contaminants move vertically down beneath the
crib. There Is little or no latera! spreading. {Low levels (<1 pCly) of ceglum-137 contamination were
imermittently detected In borehole 299-W19-2 spproximately 15.2 m (50 ft) east of the waste site).

The 20ne of grestest contaminstion Is detected from the boltom of the crib to a depth of 12.8 m {42 ff).
Contaminants that are Immoblie, such as ceslum-137, sorh to solis near the bottom of the trench,
Cesium-137 concentrations are highest af depths less than 12.8 (42 f1); i decreases with depthto 30.5 m
(100 1) where i becomes undetectable, Contaminants that ere moderately mobile, such as strontlum-90
and uranium are presert deeper In the vadose zone. Uranlum-238 concentrations wera highesi at the base
of the ¢rib and &t a depth of 56.4 m (185 #1), Strontium-90 was detected In the vadose zone 1o a depth of
at least 61 m (159 #1). The maximum concentration was detected at the Intertace between H2 and the PPU
at 50.3 m (165}, The most moblie conteminants such as nitrate move with the molsture frontand are
present In trace amounts In the vadose 20ne.

@ If signiticant lateral spreading occurs within the vadose zone, It Is associated with 1he upper Ringold
Formation, and the Plio-Plelstocene UnH.

Wastewster and rngblle conta;nlmntl Impact groundwater as the effiuent volume dischar.u
column {380,000 m "~ (1.34X10

e;l {o the soil

1%} In greater than the soll pore volume (11,100 m® (3.9X10" #")) as evident

by the uranium, tritium and nitrate In downgradient well 209-W19-2,

EOCCA137.D
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Figure 1-12. Preliminary Conceptual Contaminant Distribution Model

for the 216-U-12 Crib.
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Uranlum rich process wastes were discharged to the 216-U-12 Crib between 1960 and 1988,

The gravel drain field recelved & totel volume of 1.5X10° liters (4.00X107 galions) of wastewater,
The effluent contalned uranium, ceslum-137, plutonlum, strontium-90, tritlum,
smericium-241, thorium, end nitric ecid.

Etfluent and comaminants were released to the environment from a burled pipe approximataly
5.2 m (17 fi} bgs within H1. The wetting front and contaminants move vertically down beneath
the crib. There I8 Iitie or no lateral spreading. Uranium lsotopes were detected 3810 7.0 m
(12.5 to 23 11} bgs adjacent to the crib In borehole 295-W22-78. A maximum of 66 pClg was
detected with the RLS &t the bottom of the crib at 5.8 m (19 H) bgs. Isotopic uranlum detected
In soll chemistry samples adjacent to the crib was typlcally < 1.1 pCify.

The zone of gresiest contamination Is detected near the discharge pipe to a depth of 128 m
(42 11). Comaminants that are immaobile, such as cesium-137, sorb to solla near the bottom of
the crib, Ceslum-137 congentrations are highest to & depth of 7 m {23 #t); it decreases with
depth to 18 m (59 1) where it becomes undetectabls, Contaminants that are moderately mobile,
such as uranlum, are present deeper In the vadose zone. Uranlum-238 concentrations were
highest (500 pCig) at » depth of 23 m (76 11}, The most moblie contaminants such as nlirate
move with the molsture front and are present in trace amounts in the vadose zone,

it signiticant lateral spreading occure within the vadose zone, it is associated with the Plio-
Plelstocene Unit and upper Ringold Formation.

Wastewater and mobile corntaminants impact groundwater as the effiuent volume discharged
10 the soll cofumn {150,000 n® (5.3X10* %)) Is greater than the soll pore volume. {1,400 m?
(4.9X10* 17 )} as evident by the tritlum, technetium-99, and nitrate in the groundwater.

E0008137.1
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Figure 1-13. Preliminary Conceptual Contaminant Distribution Model

for the 216-A-10 Crib.
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Uranlum rich process wastes (phs1 to 2.5) were discharged to the 216-A-10 Crib between 1661 and 1986,
The crib received & total of 3.21x10"L (8.5x10" gal) of waste water.

Effluent and contaminants were released (o the environment from a vitrified clay plpe approximately 31'
bgs with a gravel fill drain fleld,

- The weiling front and confaminants move vertically down heneath the crib. There is moderate fateral

spreading.

Contaminants with large distribution coatficients, such as cesium-137, sorb to soils in the highast
concentration within 45 ft, of the botlom of the crib. Contaminant concenirations generally decrease with
depth. Contaminants with moderate distribution coefficients such as cobalt-60 and europium-154 are
present throughout the vadose. Concentrations are highest greater than 135 ft. below ground surface end
generally increase with depth. Uranium has a very small contaminant distribution coefticient and is also
distributed throughout the vadose zone. The highest concentrations are generally associated with the
botiom of the crib and also generaily decreate with depth. Contaminant with contaminant distribution
coetficients of 0 move with the moisture front and are present in trace amounts throughout the vadose
z0ne.

¥ spreading occurs within the vadose zone It Is assoclaled with the fine gralned lenses in the Hz and the
Ringold Formation Lower Mud Unit.

Wastewater and contaminants with moderate to very low contaminant distribution coefficlent impact
groundwater.

E0007007 2
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Figure 1-14. Preliminary Conceptual Contaminant Distribution Model

for the 216-A-36B Crib.
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@ Uranium tlch process and ammonla scrubber wastes were discharged to the 216:A-36A/B Cribs between 1966 and

1987. The gravel draln fleld received a total volume of 3.17X10° ilters (8.37X107 gallone) of wastewater through s 15
cm {6 In. pipe) burled 7.0m {23 1t} bgs. The low salt, neutral to bask effiuent contalned uranium, cesium-137, plutonium,
strontium-89, lodine-129, tritium, tributyl phosphate, hormal garaflin hydrocarbon, nitrate, sodium dichromate and
smmonia. Due to the high Inventory of short lived beta emitters (147,000 Ci) discharged to 216-A-35A, the crib was
Isolated by grouting 10 em (4 in.) pipe Inside of the originel 15 ¢m (8 In.) plpe. The 10 cm {4 In.) pipe was extended to
216-A-368 and perforated. Contamination from 216-A-36A may impact soils on the northern end of the 218-A-36B crib.

@ Effluent and contaminanis were released to the environment at the bottom of the crib within H2. The wetting front and

contuminants move vertically down beneath the erib. There may be significant lateral spreading as Indicated by the
elevated hydrogen lon {pH 8-10) and ammonlum concentrations (max 353 ppm}) 30.5m (100 1t) bgs In boreholes 289-
E17-14, 289-E17-15 and 209-E17-16 which are localed approximately 30.5 m (100 ) east of the waste site.

@ The zone of greatest contaminatlon is detected trom the bottom of the crib al a depth o1 17.0 m (56 ft). Contaminants

that are immoblle, such as ceslum-137, sorb to solls hear the bottom of the trench, Ceslum-137 concentrations are
highest (1 £X10° pCUQ) ot a depth of 12.8 (30 H); concentrations decrease with depth o 18.86 m (81 1), Maximum
concentrations of americum-241 (18,200 pClig) and cobait-60 (1,025 pCly) were aigo detected in this zone. Contaminants
that ere moderalely moblle, and uranium are present ceeper in the vadose zone, Uranjum-235 concentrations were
highest (1,225 pClig) a1 the base of the crib. The most mobjle contaminants such es pitrale move with the molsture
front and are presemt In trace amounts in the vadose zone.

@ Lateral spreading may also occur within the vadose zone assockated with the Ringold Lower Mud Unit.
@ Wastewater and mobile contaminants Impact groundwater as the effluent volume discharged to the soif column {318,080

m® (1.1X10" 1Y) is grester than the soll pore volume {1 6,927 m® (5.7X10° 1t )} ae evident by lodine-29, tritlum, and
nitrate in the groundwater.

EQCOrOO7.2
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2.0 STEP 2 -- IDENTIFY THE DECISION

The purpose of DQO Step 2 is to define the principal study questions (PSQs) that need to be
resolved to address the problems identified in DQO Step 1 and the alternative actions (AAs) that
would result from resolution of the PSQs. The PSQs and AAs are then combined into decision
statements that express a choice among AAs. Table 2-1 presents the task-specific PSQs, AAs,
and resulting decision statements. This table also provides a qualitative assessment of the
severity of the consequences of taking an AA if it is incorrect. This assessment takes into
consideration human health and the environment (i.e., flora/fauna) and political, economic, and
legal ramifications. The severity of the consequences is expressed as low, moderate, or severe.

Table 2-1. Summary of DQO Step 2 Information. (2 Pages)

PSQ-
AA#

PSQ #1—Do the radionuclide concentrations in vadose solls in the 200-PW-2 QU representative waste sites
exceed the annual radiolegical exposure limlts for human health protection under an industrial exposure
scenario?"

Severity of

Alternative Action Consequences of Erroneous Actions Consequences

If the radionuclide Low; additional
concentrations in the vedose samples will be
soits do not exceed the The site may inappropriately be closed without collected in the

1-1 industrial exposure limits, remedial action, increasing risks of potential exposure | confirmatory
evaluate the site for closure ] to workers and the environment. sampling phase to
with no remedial action in a support no action
FS. closures,

If the radionuclide

concentrations in the vadose Low for risk; no
soils exceed the industrial risk to human
exposure limits, evaluate the health or

The site may be inappropriately remediated resulting

; . environment. Low
in unnecessary expenditure of funds,

1o moderate for

1-2 need for remedial action
alternatives or evaluate a

streamlined approach to site cost depending on
closure (e.g., add 1o an remedial action.
existing ROD) in a FS.

Decision Statement #1 — 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.

" Remedial Investigation DQO Summary Report ~ 200-PW-2 QU :
May 2001 : ' 2-1
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Table 2-1. Summary of DQO Step 2 Information. (2 Pages)
l;iQ‘; Alternative Action Consequences of Erroneous Actions C::\s’:;:inocfes

PSQ #2 — Do the concentrations of no

nradiological constituents in the vadose soils in the 200-PW-2 OU
representative waste sites exceed the nonradiological exposure limits for human health protection under an
industrial exposure scenario?’

2-1

If the nonradiological
constituent concentrations in
the vadose soils do not
exceed the industrial
exposure limits, evaluate the
site for closure with no
remedial action in a FS.

The site may inappropriately be closed without
remedial action, increasing risks of potential exposure
to workers and the environment.

Low; additional
samples will be
collected in the
confirmatory
sampling phase to
support no action
closures.

2-2

If the nonradiological
constituent concentrations in
the vadose soils exceed the
industrial exposure limits,
evaluate the need for
remedial action alternatives
or evaluate a streamlined
approach to site closure
(e.g., add 10 an existing
ROD) in a FS.

The site may be inappropriately remediated resulting
in unnecessary expenditure of funds.

Low for risk; no
risk to human
health or
environment. Low
to moderate for
cost depending on
remedial action.

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

PSQ #3 ~ Do the 200-PW-2 OU conceptual contaminant distribution models properly reflect the physical
characteristics and distribution of contaminants in the waste sites?

If the conceptual
contaminant distribution

Low to moderate;

characteristics, revise the
models prior to remedial
alternative selection and
remedial action planning,

models reflect the actual . . . . additional
o . Inappropriate or inadequate remedial altematives M
distribution of contaminants . - . sampling in
3-1 . - could be planned in the FS and implemented during
and physical charactenstics, the remedial action phase confirmatory
use the models for remedial al aetion phase. phase will limit
alternative selection and consequences.
remedial action planning.
If the conceptual
contaminant distribution
models do not accurately
reflect the distribution of . . . , . Low; norisk to
3.2 | contaminants and physical The site may be inappropriately remediated resulting humnan health or

in unnecessary expenditure of funds.

the environment

Decision Statement #3 — Determine if the 200-PW-2 OU conceptual contaminant distribution models represent the
contaminant distribution conditions and physical characteristics in each waste site or if the models need to be refined.

' Refer to Table 1-9 for scenario-specific ARARs and PRGs.
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3.0 STEP 3 - IDENTIFY THE INPUTS TO THE DECISION

The purpose of DQO Step 3 is to identify the types of data needed to resolve each of the decision
statements identified in DQO Step 2. The data may already exist or may be derived from
computationa] or surveying/sampling and analysis methods. Analytical performance
requlrements (e.g., practical quantitation limit {PQL), precision, and accuracy) are also provided
in this step for any new data that need to be collected.

3.1 INFORMATION REQUIRED TO RESOLVE DECISION STATEMENTS

Table 3-1 specifies the information (data) required to resolve each of the decision statements
identified in Table 2-1 and identifies whether the data already exist. For the data that are
identified as existing, the source references for the data have been provided with a qualitative
assessment as to whether or not the data are of sufficient quality to resolve the corresponding
decision statement.

Remedial Investigation DQO Summary Report ~ 200-PW-2 OU
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Table 3-1. Required Information and Reference Sources. (3 Pages)

Required
Information

Category

Do
Data
Exist

Y/N

Reference Source

Are Available Data of Sufficient Quatity and
Quantity to Support RI/FS Process?
(Y/m

Are Additional Data Required to Support
RI/FS Process?

(Y/N)

A-10 | A-19 | A-36B | B-12 | U-12 | U-8

A-10 | A-19 | A-36B | B-12 ( U-12 ] U-8

and

Soil
radiological
data

Limited Field Investigation for the 200-UP-2
Operable Unit, DOE/RL-95-13 (DOE-RL
1995b). Summarizes the data collection and
analysis activities conducted during the limited
field investigation and presents the associated
qualitative risk assessment.

Focused Feasibility Study of the 200-UP-2
Operable Unit, DOE/RL-95-106 (DOE-RL
1995a). Information on waste site conditions
and remedial alternatives evaluated.

B Plant Source Aggregote Area Management
Study Report, DOE/RL-92-05, Rev. 0
(DOE-RL 1993b). Provides summary of
existing data for sites associated with B Plant.

Evaluation of Scintillation Probe Profiles from
200 Aren Crib Monitoring Wells, ARH-ST-156
(Fecht et al. 1977). Provides scintillation logs
with gross gamma readings for borcholes in the
vicinity of the waste sites.

PUREX Plant Source Aggregate Area
Management Study Report, DOE/RL-92-04
{DOE-RL 19934).

PNLATLAS database, which provides borehole
geophysical logging data for gamma-emitting
radionuclides.

N N N N N Y

Y Y Y Y Nl N

and

Soil non-
radiological
sample data

Limited Field Investigation for the 200-UP-2
Operable Unit, DOE/RL-95-13 (DOE-RL
1995b).

a ] [ a N Y

4 4 [ L} N‘b N

N/A

GW data

Refer to footnote ¢.

Groundwater data cannot be used to validate a vadose zone preliminary conceptual contaminant

distribution model.
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Table 3-1. Required Information and Reference Sources. (3 Pages)

Do Are Available Data of Sufficient Quality and Are Additional Data Required to Support
Reguired | Data Quantity to Support RI/FS Process? RY/FS Process?
PiQ Information | Exist Reference Source (Y/N) (Ym
Category vfm A-10 | A-19 | A-368 | B-12 | U-12 | U8 | A-10 | A-19 | A36B | B-12 | U-12 | US
Borehole Summary Report jor the 200-UP-2
Operable Unit, 200 West Area, BHI-00034, : . . . N Y ¢ c € € N® N
Rev. | {BHI 1995).
Physical
properties
moisfire
content, Hydrogeologic Model for the 200-East
ATl | particle v | Groundwater Aggregate Area, WHC-SD-EN-
i TI1-019, Rev. 0 (WHC 1992b). Presents site- .
size 2 < c
distribution specific data for 200 East Area that can be used N N N N Y A Y Y
and ' to caleulate soil density, hydraulic conductivity,
lithology and porosity.
Hydrogeologic Model for the 200-West
Groundwater Aggregate Area, WHC-SD-EN-
TI-014, Rev. 0 (WHC 19921‘7) Presents site- 2 2 a 3 Y Y [ c c [ N N
specific data for 200 West Area that can be
used to calculaic soil density, hydraulic
conductivity, and porosity.
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Table 3-1. Required Information and Reference Sources. (3 Pages)

Do Are Available Data of Sufficient Quality and Are Additienal Data Required to Support
Required | Data. Quantity to Support RI/FS Process? RI/FS Process?

Information | Exist Reference Source Ymy Ymy

Category y;m A-10 | A-19 | A36B | B12 | U-12 { U8 | A-10 | A-19 | A36B | B-12 | U-12 | U8

Composite Analysis for Low-Level Waste
Disposal in the 200 Area Plateau of the
Hanford Site, PNNL-11800 (PNNL 1998b). Y Y Y Y Y Y N N N N N N
Provides 200 Area distribution coefficients for :

various waste strearn types and Hanford soils.

Distribution

All coefficients

Y Geochemical Data Package for the Hanford
Immobilized Low-Activity Tank Waste
Performance Assessment (ILAW PA),
PNNL-13037, Rev. t (Kaplan and Serne 2000).
Provides 200 Area distribution coefTicients for

various waste stream types and Hanford soils.

Manual for Implementing Residual Radioactive
Material Guidelines Using RESRAD,
RESRAD v Version 5.0, ANL-EAD-LD-2 (ANL 1993).
input data Input parameters are defined in this manual that
can be determined based on existing
information or RESRAD defaults.

All N/A | N/A N/A N/A | N/A | N/A N N N N N N

Reference source does not pertain to this waste site; no site-specific information included for the site.
Contaminant data from 216-U-8 is considered analogous to this site and appropriate for RUFS decision making because the 216-U-8 and 216-U-12 Cribs received the same waste
stream.

Decision on additional data is irrelevant for the document as no site-specific information is included for the site.

Nonradiological soil sample data has not been collected. Therefore additional data is required to support the RI/FS process.

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

GW = groundwater

N/A = not applicable
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3.2  BASIS FOR SETTING THE PRELIMINARY ACTION LEVEL

The preliminary action leve] is the threshold value that provides the criterion for choosing
between AAs. Table 3-2 identifies the basis (i.e., regulatory threshold 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 Setting Preliminary Action Level
Radiological lookup vatues for shallow zone soils based
1 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.

33 COMPUTATIONAL AND SURVEY/ANALYTICAL METHODS

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 used to obtain the
required data.

Remedial Investigation DQO Summary Report - 200-PW-2 QU
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Table 3-3. Information Required to Resolve the Decision Statements."

Remedial . .
DS# Investigation Required Data Con]\:lpu:]ahona! Survey/Analytical
Variable ethods Methods
COC soncenmtions i | RESRAD ~analytcal | L SENm C0L
soils for evaluation modeling method for equipment.
. against ARARS an human health dose
1 and Concentrations of PRGs assessment. Geonhysical borehol
oy . . physical borehole
3 | radiological COCs in _ logging with downhole
vadose zone soils Location data (depth and TBD — analytical radiological detectors
lateral extent of COCs m(;deling through .
within waste site vadosc zone to Soil sampling and
boundaries). groundwater, laboratory analysis.
Nonradiological (¢.g., '
inorganic metals and
anions, and SVOCs)
COC concentrations in Risk assessment.
Concentrations of soils for evaluation
2 and | nonradiological against ARARs and TBD -- analytical Soil sampling and
3 CQOCs in vadose zone | PRGs. modeling through laboratory analysis.
soils vadose zone to
Location data {depth and | groundwater,
lateral extent of COCs
within waste site
boundaries).
Physical properties in Moisture content,_bulk Direct comparison to Soil sampling and
All vadose zone soils density, particle size existing models to laboratory analysis
distribution determine conductivity. )

See Table 3-5 for additional information.

SVOC = semi-volatile organic compound

TBD = to

be determined

Table 3-4 presents details on the computational methods identified in Table 3-3. These details
include the source and/or author of the computational method and information on how the
method could be applied to this study.
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Table 3-4. Details on Identified Computational Methods.
. ) ' Satisfy
I’;#S Con;;;;t}:l;:mal i‘::;:?r{ Application to Study Input
Req’t?
Argonne . . . :
] RESRAD National REdSR.AD will be used to estimate d‘;{ect h:uman Yes
: Laboratory radiation exposure to account for radioactive decay.
Estimates direct human radiation exposures and the
migration of all contaminants (radiological and
1 nonradiological) to groundwater for indirect exposure
estimates, If mobile contaminants are present, then a
a;d TBD TBD vadose zone transport model will be needed and 18D
typically requires site-specific geohydrologic soil
properties such as hydraulic conductivity, moisture,
etc,

TBD = to be determined in & vadose zone transport model co-selection process.

Table 3-5 identifies each of the survey and/or analytical methods that may be used to provide the
required information needed to resolve each of the decision statements. The possible limitations
associated with each of these methods are also provided.

Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (3 Pages)

Media

Remediation
Variable

Potentially
Appropriate Survey/
Analytical Method

Possible Limijtations

Field Screening

Fine-grained
materials,
structures

Site [ocation;
underground
structures or

interferences

GPR is a radar-reflection surface'geophysica'l survey

GPR

technique that detects contrasts in di-electric constants in
the below-grade environments from the surface. Requires
subjective interpretation of the reflected signals. Lack of
reflective below-grade surfaces or the presence of
interfering matrices can complicate or invalidate the
findings. The presence of nearby buildings and utilities
can interfere with reflected signals. Fines (¢.g., clay and
heavy fly ash) can act as a reflector to the radar signal.

EMI

EMI is a surface geophysical survey technique that
measures electrical conductivity in below-grade sails
based on detected changes in electrical fields. The results
of EMI are generally used to support the interpretation of
GPR surveys. Nearby buildings and utilities can cause
interferences.
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Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (3 Pages)

. Potentially
Media R;";f_?:;:':n Appropriate Survey/ Possible Limitations
Analytical Method

Vadose zone
soils

Gross and isotopic
gamma emissions

Cone penetrometer,
Nal detector logging

A closed-end rod is pushed into the soil to the desired
depth. A small-diameter Nal detector (or other suitable
detector) is used to log the gross gamma response with
depth. The cone penetrometer is not effective in cobbly
or rocky soils.

Gross and isotopic
gamma emissions

Direct push; Nal
detector logging

A small-diameter casing is pushed into the soil to the
desired depth. A small-diameter Nal detector (or other
suitable detector) is used to log the gamma response with
depth. Direct-push methods (e.g., Geoprobe™) may be
ineffective in cobbly or rocky soils.

Gamma emissions
from fission
products, Am-241,
Pu-239, and Np-237

Borehole SGL with

-HPGe detector

Gamma-ray logging provides the concentration profiles of
gamma-emitting radionuclides such as Am-241, Pu-239,
and many fission products in a borehole environment. it
is considered by some to be more accurate than sampling
and laboratory assay because the assay is performed

in situ with less disturbance of the sample, there is higher
vertical spatial resolution, and the sample size is much
larger. This method may also be more economical than
traditiona} sampling and analysis. This method does not
assess radionuclides or daughter products that do not emit
gamma rays. The gamma energies from these isotopes
are at the low end of the spectrum, which results in high
numerical minimum detectable activities and possible
malrix effects from other isotopes. This technique
requires the use of a single casing (installed by drilling or
driving) in contact with the soil formation.

Neutron emissions
from plutonium

Borehole passive
neutron logging

Passive neutron logging provides indication of the
presence of neutron-emitting isotopes. Because of the
very low incidence of spontaneocus Pu fission and alpha-N
reactions, the passive neutron profile is orders of
magnitude lower than the gamma emissions.

Active neutron
emissions from
transuranics

Borehole passive/active
neutron-logging
methods

This technique uses source materials or generators to
release neutrons into the soil formation. Passive detectors
measure the response to the neutron flux as a means of
detecting specific transuranic constituents, Although
neutron activation methods have becn developed, they are
not expected to be useful for this initial characterization
effort. At present, these techniques are too expensive and
time consuming, and logistical problems are associated
with the handling of intense sources or generators.

Vertical moisture
profile

| Borehole neutron-

neutron moisture
logging

N-N moisture logs can be used to determine current
moisture content profiles of the subsurface through new
or existing boreholes. The moisture profiles are often
directly correlated to contaminanl concentrations,
sediment grain size, composition, or subsurface structural
features. For this project, the moisture profile may be
usefu! for helping determine the location of contamination
and/or the location of the ditch and establish geologic
conditions to support contaminan? fate and transport
modeling. It may also be correlated to reflections
identified in ground-probing radar surveys.

Remedial Investigation DQO Summary Report - 200-PW-2 QU

May 2001

3-8



BHI-01411
Step 3 -- Identify the Inputs to the Decision Rev. 0

Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (3 Pages)

Remediation Potentlally
Media Variable Appropriate Survey/ Possible Limitations
Analytical Method
Laboratory Samples

Highly contaminated samples require use of onsite
laboratories, with associated impacts (e.g., high cost,
reduced analyte Jists, matrix effects, degraded detection
Laboratory analysis limits, and long tumaround times). Lower contamination
levels allow use of offsite laboratories, avoiding these
limitations. Physical property analysis will include bulk
density, moisture content, and particle size distribution.

Vadose zone | All COCs and
soils physical properties

™ Geoprobe is a registered trademark of Geoprobe Systems, Salinas, Kansas.
EMI = electromagnetic imaging

GPR = ground-penetrating radar

HPGe = high-purity germanium

Nal = sodium iodide

SGL = spectral gamma logging

34 ANALYTICAL PERFORMANCE REQUIREMENTS

Table 3-6 defines the analytical performance requirements for the data that need to be collected
. to resolve each of the decision statements. These performance requirements include the PQL
and the precision and accuracy requirements for each of the COCs.
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Table 3-6. Analytical Performance Requirements — Shallow and Deep Zone Soils. (3 Pziges)

Preliminary Action Level

Tarpet Regqunired Quantitation Limits

d
coc CAS # o Name/Anzlytical wL’:" ‘t;i";r Soi;-‘-:);her Soil-Other j Precision | Accuracy | Precision | Accuracy
s RR* cn*  he Technology o £ . High Activity| Water Water Soil Soil
(rCire) (Ciie) Pratection Activity Activity Activity (nCi/g)
ul (pCirg) _ (PCVYL) | (pCin) | (pCitg) ?
Americium-241 {14596-10-2 31 210 TBD :’é‘;"‘““m 15otopic — 1 400 1 4,000 0% | 70-130% | 35% [ 70-130%
Carbon-14 14762-75-5 5.2 33,100 TBD S;;‘:ﬁ;'ﬂ‘lgn iquid 200 NIA 50 NA £20% | 70-130% | 235% | 70-130%
Cesium 137 {10045-97-3 6.2 35 TBD _ |GEA 15 200 0.1 2,000 120% | 70-130% | +35% | 70-130%
Coball-60 10198-40-0 1.4 52 TBD _ |GEA 25 200 0.05 2,000 £20% | 70-130% | £35% | 70-130%
Europium-152 | 14683.23-9 33 12 TOD  |GEA 50 200 0.1 2,000 £20% | 70-130% | +35% | 70-130%
Europium-154 _{15585-10-1 3 11 TBD _ |GEA 50 200 0.1 2,000 30% | 70-130% | +35% | 70-130%
Europium-155 _ |14391-16-3 125 449 TBD _ |GEA 50 200 0.1 2,000 £20% | 70-130% | +35% | 70-130%
Hydrogen-3 10028-17-8 359° 14,200 TBD :;'i"'":i'l'gt;o':’“'d 400 400 400 400 ©20% | 70-130% | 135% | 70-130%
Neptunmium-237 |13994-20-2 2.5 62.2 TBD __ |Neptunium-237 - AEA i NIA 1 5000 | +20% | 70-130% | 35% | 70-130%
Nickeh63  |13981-378 | 4026 |3008000| TBD |ckeb3-fiqud 15 N/A 10 NA | 220% | 70-130% | #35% | 70-130%
Platonium-238  [13981-16-3 37 483 . TBD R‘;f“'“'“ 1sotopic - 1 130 1 1,300 +20% | 70-130% | 5% | 70-130%
’2’;‘;‘;'23“" Pu-239/7240 4 243 TBD i‘g\""“"“ isotopic - 1 130 1 1,300 +20% | 70-130% | 35% | 70-130%
Radium-226 _ |13982-63-3 1.1 74 TBD  |GEA 50 NA 0.1 2000 120% | 70-130% | 235% | 70-130%
Redium-228 __ |15362-20-1 1.7 8.5 TBD _ |GEA 50 NIA 0.2 2000 £20% | 70-130% | £35% | 70-130%
. Total radioactive
Strontium-90  |Rad-Sr 45 2,500 TBD | GPC 2 80 1 800 120% | 70-130% | 35% | 70-130%
Technetium-93 [14133-76-7 s | 410000 TBD :;fl’t‘l'l‘,‘a‘::;“" 99-liquid | 400 15 4,000 £20% | 70-130% | 35% | 70-130%
. ‘Thorium isotopic - :
Thorium-232  {TH-232 1 51 TBD  |AEA (pCi) ICPMS 1 0.002 mg/L 1 002mphg | 0% | 70-130% | 135% | 70-130%
(mg)
Uranium isotopic -
Uranium-234  |13966-29-5 160 1,200 TBD  |AEA (pCi} ICPMS 1 {0002 mgL 1 002 mghkg | +20% | 70-130% | +35% | 7D-130%
(me)
Uranium isotopic -
Ursniom-235  {15117-96-1 26 100 TBD  |AEA (pCi) ICPMS } 0.002 mg/L 1 0.02megkg | +20% | 70-130% { +35% | 70-130%
(mg) ’
Uranium isotopic -
Uranium-238  [U-238 85 420 TBD  |AEA (pCi) ICPMS 1 0.002 mg/L 1 002mghg | +20% | 70-130% | 435% | 70-130%
{mg)
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Table 3-6. Analytical Performance Requirements — Shallow and Deep Zone Soils. (3 Pages)

Preliminary Action Level® Tarpet Required Qusntitstion Limits
v GwW Name/Analytical Water? Water' | Soil-Other | Seil-Other | Precision | Accuracy | Precision | Accuracy
COCs CAS # N:::hod o M(:.hod < Protection® Technology Low Conc. | High Cone. | Low Cone. | High Conc. Water Water Soil Soil
e/ke) wke) _{mg/kg) (mgL) | (mpL) (mg/kgy | (mp/kp)
Metals
Antimony 7240-36-0 32 1750 06 [Metals - 6010 - ICP 5.0 012 6 12 ; i ; i
1Ak
Antimony 7440-36-0 32 1750 0.6 ?:‘r:‘:c’;'m"’ -1cp 0.01 NA 1 NA i i i i
Arsenic Jaa0.382 | 1.67 715 000583 |Metals - 6010 - ICP 04 03 10 20 i i i ;
Arsenic 7440382 | 167 219 0.00583 ?:‘;‘::; -6010- iCP 0.01 NA 1 NA i i i i
Barim 7440-39-3 | 5600 | 245,000 200 [Metals - 6010 - 1CP 02 02 70 20 i ) i i
Barium 2440393 | 5600 | 245000 200 "f;‘:c‘; - 6010 -1CP 0.005 NA 0.5 NA i i i i
Beryllom 440417 | 0233 305 000203 Metals - 6010 - ICP 0,005 .01 05 i i i ; ;
Cadtmium 7440439 80 3,500 057 [Metals - 6010 - ICP 0.005 0.01 0.5 { i 7 i i
Cadmium 7440-43-9 80 3,500 0.50 ":m":g" -6010-1CP 0.005 N/A 0.5 N/A i ; i i
g"d’:;)“i“"‘ 7440473 | 80000 | Untinited' 100 |Metals - 6010 - 1CP 0.0t 0.0t 1 2 i i i i
Chromiom - : — " [Metals - 6010— iCP ) - - -
(o 744047-3 | 20,000 | Unlimited 100 [ 0.0t NIA 1 N/A i i i j
, Chromium (hex) - 7196 . . N .
Chromium VI | 18540-299 | 400 17,500 g |Chromiur & 0.01 4 0.5 200 i i i i
Copper 7440508 | 2,960 | 130,000 592 |Metals - 6010 - ICP 0.025 0025 75 73 i ; ; ;
Tcad 7439921 | 353~ i,000° 1.5 IMetals - 6010 - ICP 0.1 0.2 10 20 i ; i ;
Lead 7439-92-1 | 353" 1,000" 1.5 x;‘x; -6010 - ICP 0.01 N/A 1 NA i i i i
Mercury 7439.97-6 24 1,050 02! |Mereury-2470- 0.0005 0.005 N/A NIA i i i i
Mercury 7439976 | 1,050 028 Pl Mn - NIA NIA 02 02 i i i i
Nickel 7430020 | 1,600 | 70,000° 32 |Metals - 6010 - ICP 0.04 0.04 3 2 i ] ; i
Selenium 7782-4%-2 400 17,500 51 Metals - 6010 - ICP Q.1 0.2 10 20 T r T T
Silver 7440-234 200 17,500 8 [Metals - 6010 - ICP 0.02 0.02 2 2 i i i ;
Silver 7440224 | 400 17,500 8 ;’fm"‘g - 6010 - ICP 0.005 N/A 0.5 NA i ; i i
Uranium total - kinetic .
Uranium (total) | 7440-61-1 | 240° | 10,500° 7 lphosphorescence 0.0001 0.02 1 0.2 £20% | 70-130% | £35% | 70-130%
analysis

Inorganics
,:'“"""l!::’n 7664-41-7 | Unlimited | Unlimited | 27,200 |Ammonia ~ 350.N' 005 200 05 8,000 i i i )
Chloride 16887-00-6 | 25,000° | 25000° 25,000"  JAnions - 300.0 - IC 0.2 5 2 5 i i i i

. 19 j Total cyanide - 9010 - . . . .
Cyanide 57-12-5 1600 | 70000 200 [ToaLevensd 0.005 0.005 0.5 05 i i i i
Fluonide TEORA48E | 4500 | 210,000 96 |Anions - 3000 - IC 33 3 5 ] i 7 ]

uoIs[3(1 3y} 03 synduy gy AJpuapy - € dayg”

0 A
11y 10-TH]



1002 Koy

no z-. Md-007 — 1od 3y Lavwung OFF uonvSusaauf |Dipaway

(A 7

Table 3-6. Analytical Performance Requirements — Shaliow and Deep Zone Soils. (3 Pages)

Pretiminary Action Level” . Target Rquirr:d nantitation Limits
GW Name/Analytical  {Water® Low| Wate Soil-Other | Soil-Other | Precision | Accurs Precision | Accura
COCs CAS#  Method B h/:::lhod ct Protection® Technolo]:; Conc, | High Cone. j Low Conc. | High Cone. | Water Wnter‘:y Soil Seit v
(re/ke) | (MEKE) | (meug) (mgl) | (mpfly | (mpkg) | (mekp)

Nitrate 14797-55-8 128,000 | Unlimited 4,400 Anions - 300.0 - IC 0.25 10 2.5 40 i i i i
Nitrite 14797-65-0 8,000 350,000 [60 Anioas - 300.0- IC 0.25 15 2.5 20 i i i i
Nitrate/Nitrite NOJ/NOy-N | 128,000 | Unlimited 4,400 NOWNO, - 350N 0.075 b Q.15 10 i i i i
Phosphate 14265-44-2 N/A N/A None Anions - 300.0 - IC 0.5 15 5 40 i i i i
Sulfate 14808-79-8 | 25,000" 25,000" 25,000*  {Anions - 300.0 - IC 0.5 15 5 40 i i i i
Orpanics
Kerosene : Nonhalogenated VOA -
(normal paraffin | 8008-20-6 200" 200° 200° 8015M - GC modified 0.5 0.5 5 5 i i i i
hydrocarbons) for hydrocarbons
e 126138 | None | Mone Noe [emivolatles-8210-1 g 05 33 s i i i i
I::;le““ TOC NIA NA None Igfw”’:::‘ 1 1 100 100 0% | 70-130% | 35% [ 70-130%

*The preliminary action level is the regulatory or risk-based value used to determine appropriate anaiytical requirements (e.g., detection limits). Remedial action Jevels will be proposed in the FS, finalized
in the ROD, and will drive remediation of the sites.

‘RR = rural residential, C/1 = commercial industrial, GW = groundwater protection radionuclide values from the Washington State Department of Health's (WDOH's) Hanford Guidance for Radiological
Cleanup (WDOH 1983). Radionuclide values are calculated using parameters from WDOH guidance. RR and C/1 values show a possible range of lookup values for comparison with analytical detection

. Yimits.

*The “100 times groundwater™ rule does not apply to residual radionuclide contaminants. For radionuclides, groundwater protection is demonstrated through technical evaluation vsing RESRAD (DOE-RL
2000).

“Water values for sampling quality controi {e.g., equiprnent blanks/rinses) or drainable Yiquid (if recovered).

*If quantitation to action level lower than nominal reliable detection level is required, prior natification/concurrence with the laboratory will be required to address special low-level detection fimits.

MTCA Method B soil values for direct exposure. ‘

SMTCA Mcthod C industrial soil values for direct exposure.

*MTCA Method B soil values for groundwater protection.

‘Precision and accuracy requirements as identified and defined in the referenced EPA procedures.

iBased on Federal Primary Drinking Water Standards (40 CFR 141), which is more restrictive than MTCA.

*A}) four-digit nummbers refer to Test Methods for Evaluating Solid Waste: Physical/Chemical Methods (EPA 1986).
Walue based on chromium (TI1) MTCA seil concentrations,

“Based on EPA’s Integrated Exposure Uptake Biokenetic Model for Lead In Children (EPA 1994¢).

*This valve is bused on MTCA Method A values.

“This value is based on 100 times the National Primary Drinking Waier Regulations action level.

PValue based on pickel or uraniom soluble salts value.

"Based on a proposed drinking water standard.

"From Methods of Analysis of Water and Waste (EPA 1983).

AEA  =alpha encrgy analysis ICPMS = inductively coupled plasma mass spectrometer
CVAA = cold vapor atomic absorption N/A = not applicable

GC = gas chromatograph TBD = tobe determined

GCMS = gas chromatograph/mass spectrometry TOC = total organic carbon

GPC = gas proportional counter VOA = volatilc organic analysis

IC - =ion chromatography
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4.0 STEP 4 -- DEFINE THE BOUNDARIES OF THE STUDY

41 OBJECTIVE

The primary objective of DQO Step 4 is for the DQO team to identify the spatial, temporal, and
practical constraints on the sampling design and to consider the consequences. This objective (in
terms of the spatial, temporal, and practical constraints) ensures that the sampling design results
in the collection of data that accurately reflect the true condition of the site and/or populations
being studied.

42 WORKSHEETS FOR STEP 4 -- DEFINE THE BOUNDARIES OF THE STUDY
Table 4-1 defines the population of interest to clarify what the samples are intended to represent.

The characteristics that define the population of interest are also identified.

Table 4-1. Characteristics that Define the Population of Interest.

DS# | Population of Interest | Characteristics -
Cribs and Trenches

Vadose zone soils beneath each | Concentrations of radionuclides, metals, and limited organic
All of the individual representative | constituents; physical properties including moisture content, bulk
waste sites and TSDs density, and grain size distribution

Table 4-2 defines the spatial boundaries of the decision and the domain or geographic area (or
volume) within which all decisions must apply (in some cases, this may be defined by the OU).
The domain is a region distinctly marked by some physical features (i.e., volume, length, width,
and boundary).

Table 4-2. Geographic Boundaries of the Investigation.

DS# Geographic Boundaries of the Investigation

All The geographic boundaries for the investigation are the boundaries of the individual representative
waste sites.

When appropriate, the population is divided into strata that have relatively homogeneous
characteristics. The DQO team must systematically evaluate process knowledge, historical data,
and plant configurations to present evidence of a logic that supports alignment of the population

Remedial Investigation DQO Summary Report — 200-PW-2 QU
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into strata with homogeneous characteristics. Table 4-3 identifies the strata with homogeneous

characteristics.
Table 4-3. Zones with Homogeneous Characteristics.
Population of I .
DS# Interest Zone Hompgeneous Characteristic Logic
Cribs
Generally not expected to be contaminated.
Clean or very low Have been stabilized with clean fill. Fill will
concentration stabilizing

Vadose zone soils
All beneath the.
representative waste
sites

fill over waste site

be field-screened for contamination at all sites
during characterization activities.

Highest contaminant
concentration layer'

The particulates and high distribution
coefficient contaminants were sorbed and/or
filtered out of the liquid flow via the soils at
the bottomn of the excavated crib/trench. This
zone is expected to contain the highest
concentrations of contaminants and to have
decreasing concentrations with depth, May
also contain residual concéntrations of mobile
constituents,

Moderate to low
contaminant concentration
layer*

A moderate concentration layer was formed
immediately beneath the expected high
concentration layer, In this zone, finer
particulates 2nd moderate distribution
coefficient contaminants from the liquid waste
streams were filtered and sorbed. High
volumes of disposed liquids may have carried
some immobile constituents into this zone,
and residual concentrations of mobile
constituents may also be present. This zone is
expected to have decreasing concentrations
with depth as more immobile constituents
filter and sorb out with the passing of the
wetting front.”

Low contaminant
concentration layer"

This zone is expected to contain fow
concentrations of mobile contaminants from
the source to the groundwater table.
Concentrations are expected to remain fairly
constant through the impacted zone because
the majority of the contaminants have been
flushed through the system, leaving residual
concentrations.

*  The thickness is not specified.
b

discharges in the trench sites.

The wetted front may have reached groundwater for crib sites. Itis

not known if groundwater was impacted by the

The temporal boundaries of the decision are defined in Table 4-4.

" Remedial Investigation DQO Summary Report — 200-PW-2 OU
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Table 4-4. Temporal Boundaries of the Investigation.

DS # Timeframe When tg Collect Data
Field Screening
0 to 5 years" after issuance of the Avon'd extreme horf’cold months.due to impacts on worker
All SAP efficiency and equipment effectiveness. Inclement weather may
: impact sample quality.
Laboratory Samples
a . Avoid extreme hot/cold months and inclement weather that
All g:;,s years after issuance of the have potential to impact sample integrity and soil sampling
operations.

*  Timeframe is approximate and may be impacted by changing priorities, budgets, and approval of the work plan.

43 SCALE OF DECISION MAKING

Table 4-5 defines the scale of decision making for each decision statement. The scale of
decision making is defined as the smallest, most appropriate subsets of the population (sub-
population) for which decisions will be made based on the spatial or temporal boundaries of the
area under investigation.

Table 4-5, Scale of Decision Making.

DS #

Population of
Interest

Geographic
Boundary

Temporal Boundary

Timeframe*

When to Collect
Data

Spatial Scale of
Decision Making

All

Vadose zone soils
beneath each of
the individual
representative
waste sites and
TSDs

Boundaries of
the individual
representative
waste sites:
216-A-19 Crib
216-B-12 Crib,
216-U-8 Crib,
216-U-12 Crib,
216-A-10 Crib,
216-A-36B Crib

0 to 5 years
afier
issuance of
SAP

Avoid extreme
hot/cold months
and inclement
weather that have
potential to
impact sample
integrity and soil
sampling
operations.

Vadose soils

Timeframe is approximate and may be impacted by changing priorities, budgets, and approval of the work plan,

The zones of homogeneous characteristics in Table 4-3 identify various strata within the
representative waste site. However, the scale of decision making for this DQO process is the

vadose zone soils within the geographic boundaries of the individual waste sites over the next 0
to 5 years. The homogeneous characteristics in Table 4-3 are not significant factors in remedial
decision making. The remedial decisions will focus on contaminant concentrations and depth.
The depth intervals of concern are identified in Table 1- 9.

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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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 of sample media if the sampled zone is 0.6-m (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 to 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. Impacts 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.

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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5.0 STEP 5:-- DEVELOP A DECISION RULE

The purpose of DQO Step S is initially to define the statistical parameter of interest (i.e.,
maximum, mean, or $5% upper confidence level [UCL]) that will be used for comparison against
the action Jevel. 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...THEN...” 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
1 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
2 representative waste sites exceed the nonradiological constituent exposure limits for human health
protection under an industria) exposure scenario, requiring evaluation in a FS.

Determine if the 200-PW-2 OU conceptual contaminant distribution models represent the contaminant
3 distribution conditions and physical characteristics in each waste site or if the models need to be
refined,

Remedial Investigation DQO Summary Report - 200-PW.2 OU
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Table 5-2. Inputs Needed to Develop Decision Rules.

Scale of
DS # COCs Pa;ameter of Statistic Decision Preliminary Action Levels
nterest Making
RESRAD lookup values and TBD
through other modeling;
1 .| Radionuclides radionuclide concentrations
equating to a dose limit of
100 mrem/yr
2 Nonradiological Population Maximum MTCA and other regulatory
constituents maximum detected Vadose soils levels (identified in Table 3-6)
Radiological values
and
nonradiological
3 constituents and N/A
physical
properties
N/A = not applicable
TBD = 10 be determined

The AAs identified in DQO Step 2 are summarized in Table 5-3.

Table 5-3. Alternative Actions.

PSQ # A: Alternative Actions
i If the radionuclide concentrations in the vadose soils do not exceed the industrial exposure
limits, evaluate the site for closure with no remedial action in a FS.
1 If the radionuclide concentrations in the vadose soils exceed the industrial exposure limits,
2 | evaluate the need for remedial action alternatives or evaluate a streamlined approach to site
closure (e.g., add to an existing ROD) in a FS,
1 If the nonradiological constituent concentrations in the vadose soils do not exceed the industrial
exposure limits, evaluate the site for closure with no remedial action in a FS.
2 If the nonradiological constituent concentrations in the vadose soils exceed the industrial
2 | exposure limits, evaluate the need for remedial action altemnatives or evaluate a streamlined
approach to site closure (e.g., add to an existing ROD) in a FS.
If the conceptual contaminant distribution models reflect the actual distribution of contaminants
1 | and physical characteristics, use the models for remedia] alternative selection and remedial
3 action planning.
If the conceptual contaminant distribution models do not accurately reflect the distribution of
2 | contaminants and physical characteristics, revise the models prior to remedial alternative
selection and remedial action planning.

5.2 DECISION RULES

The output of DQO Step 5 and the previous DQO steps are combined into “IF... THEN" decision
rules that incorporate the parameter of interest, the scale of decision making, the action level, and

Remedial Investigation DQO Summary Report — ZQ'O-PW-.? ou
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the actions that would result from resolution of the decision. The decision rules are listed in
Table 5-4.

Table 5-4. Decision Rules.

DR # Decision Rule

If the analytical results of the vadose zone soil samples within the 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:

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

s  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

&2 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 nonradiolagical COC preliminary action levels for
direct exposure,

o 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 prcllmmary action
levels for protection of groundwater.

Then evaluate for site closure with no remedial action. 1f any 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 via an existing ROD.

If the maximum detected values indicate that the contamination distribution and physical characteristics
in the 200-PW.2 OU waste sites do not differ significantly from the preliminary conceptual
contaminant distribution model, then the preliminary conceptual contaminant distribution 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 preliminary conceptual contaminant
distribution model, then the preliminary conceptual contaminant distribution model will be revised
prior to use for remedial decision making or remedial action planning.

* The use of the term “remedial action” is used collectively to refer to one of the alternatives described in the 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

Remedial Investigation DQO Summary Report ~ 200-PW-2 OU
May 2001 : - 5.3




Step 5 — Develop a Decision Rule

BHI-01411
Rev. D

Remedial Investigation DQO Summary Report — 200-PW-2 QU
May 2001 :



BHI-01411
Rev. 0

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 prnimary 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 tolerable 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(gzirrasr)ne Inadequate Sampling R(e:s;rcr::g :!t];%e?lc:::z::::;{e? Design (Statistical/
Design (Low/ Non-Statistical)
Moderate/Severe)
All Oto 5 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 predictable 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

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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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 small crib structures to
be investigated released contaminants in a point-source fashion. Contaminants released through
a small crib would likely impact the soil immediately beneath the crib with minimal lateral
spread; therefore, the focused RI sampling in cribs ensures collection of the area 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 radionuclides to support the focused
sampling regime.
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7.0 STEP 7 -- OPTIMIZE THE DESIGN

71  PURPOSE

The purpose of DQO Step 7 is to identify the most resource-effective design for generating data
to support decisions while maintaining the desired degree of precision and accuracy. When
determining an optimal design, the following activities should be performed:

* Review the DQO outputs from the previous DQO steps and the existing environmental data.

» Develop general data collection design alternatives.

¢ Select the sampling design (e.g., techniques, locations, or numbers/volumes) that most cost
effectively satisfies the project’s goals.

¢ Document the operational details and theoretical assumptions of the selected design.

72  WORKSHEETS FOR STEP 7 - OPTIMIZE THE DESIGN

" Table 7-1 identifies information in relation to determining the data collection design.

Table 7-1. Determine Data Collection Design.

Decision Statistical Non-Statistical Rationale

Judgmental data collection design is applicable to
investigation as preliminary data suggest that the highest
levels of contamination are located relative to release
points or the bottom of waste sites. The relative size of
waste sites presents a point-source-type disposal,
focusing the area of investigation to the distribution of
contaminants with depth. Consequences of erroneous
decisions are not severe, Characterization sampling
results will be verified by confirmatory sampling of
analogous sites during the confirmatory and remedial
design phase.

Non-statistical

Al N/A : .
sampling design

N/A = not applicable

Table 7-2 is used to develop general data collection design alternatives. If the data collection
design for a given decision will be non-statistical, determine what type of non-statistical design
is appropriate (i.e., haphazard or judgmental).

Remedial Investigation DQO Summary Report — 200-PW-2 OU
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Table 7-2. Determine Non-Statistical Sampling Design.

DR#

Haphazard Judgmental

All

None Professional judgmental sampling design is indicated.

The data collection design altematives for this project are described in Table 7-3.

Table 7-3. Methods for Collection of Data at Depth. (2 Pages)

Method

Description

Cone penetrometer or
direct-push sampling

A closed-end rod is pushed into the soil to the desired depth, where a removable tip is
displated and a small volume of s0il is retrieved. Due to the small volume of soil
retrieved, multiple samples would be required to meet sample volume requirements for
a large analyte list. The cone penetrometer and other direct-push methods are easily
stopped by cobbles, rocks, or other features in the soil column. The resulting hole can
be geophysically logged, providing information on gamma-emitting radionuclides and
moisture content.

Auger drilling and
sampling

Grab samples may be collected from the auger fitting during drilling, or split tube
samples may be collected with the aid of hollow-stem auger “flights.” To achieve
laboratory analysis sample volume needs for large analytical lists, a 0.6-m (2-ft) core
sample from a 13-cm (5-in.)-diameter sampler is typically needed. Running a sample
tube down the hollow center of the flight retrieves split tube samples, This method is
not well suited to drilling in soils contaminated with alpha-emitting radionuclides
because of contamination control limitations. The auger split-spoon samples are
typically 6 cm (2.5 in.) in diameter.

Cable tool drilling and
sampling

This slow drilling method is particularly useful in highly contaminated areas because
potential contamination releases can be more easily controlled. This drilling methed
allows collection of grab samples from the drive barrel or split-spoon. To achieve
adequate laboratory analysis sample volumes for large analytical lists, 2 0.6-m
(2-ft)-long core sample from a 13-cm (5-in.)-diameter sampler is typically needed.
DOE-owned, controlled cable tool rigs are available onsite for use in highly
contaminated areas. In alpha-contaminated soils, significant contamination contrels
are required.

Diesel hammer drilling

The diesel hammer is a dual-string, reverse-air circulation drilling method. The
potential impacts of this drilling method include degraded sample quality and
increased contaminant release potential, Because of the introduction of air to the
sample media, affects on analytical results for volatile organics and increased potential
for dust result from this technique.

Sonic drilling and
sampling

Sonic drilling can quickly advance either well casings or sample tubes. Samples are
retrieved similar to split-spoon sample collection during a cable tool operation. To
achieve adequate laboratory analysis sample volumes, a 0.6-m (2-ft)-long core sample
is typically needed from a 13-cm (5-in.)-diameter sampler. Sonic drilling is much
faster than cable tool drilling, but the technique generates a significant amount of heat,
which can alter samples (e.g., liberate volatile organics from the sampled soils) and the
surrounding formation. In alpha contaminated soils, significant contamination controls
are required and may be difficult to implement because of the nature of the equipment
and operations. .
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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-fi)-long core sample is typically 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 DQO constraints, The
results of the trade-off analyses should lead to one of two outcomes: (1) the 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

o 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

» 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 RUFS process. In addition, the data collected
previously at the 216-U-8 Crib 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 216-U-12 Crib. The
PSQs identified in Table 2-1 result in the following characterization objectives:

e 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.

Remedial Investigation DQO Summary Report ~ 200-PW-2 OU
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« Evaluate soil sample results, geophysical logs of boreholes, and physical property analyses to
determine whether conceptual contaminant distribution models need refinement.

7.4

SAMPLING DESIGN

7.4.1° Summary of Sampling Activities

A summary of the sampling activities is presented in Table 7-4,

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’

216-4-19 Trench

Perform GPR and/or EMI1 over the general
trench area.

Geophysics techniques are eipected to distinctly

Surface eeophysical | Contingency — If GPR/EMI cannot eop:
surveys (gGPl:Q ﬁ d ascertain the location of the trench then identify the trench and subsurface features to
EMI) geophysical logging of a small diameter distinguish the 216-A-19 Tfench from the
Geoprobe casing may be used to locate 216-A-20 Trench.
radiological contamination for placement
of a borehole,
Install one vadose borehole near the center
of the trench. The location will be based .
upon interpretation of the surface or The center of the trench was selected since there
downhole geophysical results. The is no apparent “hcad end”.
borehole will be drilled to the water table.
Begin with a sample at 14.5-17 fi bgs in Install a borehole for soil sampling and to
the backfill. At the bottom of the trench | Support geophysical logging with spectral
Borehole collect samples every 5 ft in the zone of gamma and neutron moisture tools.
characterization expected highest contamination (17.5-20

ft, 22.5-25 ft, and 27.5-30 ft). The sample
at 27,5-30 ft also represents a change in
lithology from H1 to H2 sequences. Atthe
transition from high to medium
contamination zones (32.5-35 ft) and at the
transition from medium to low
contamination zones (47.5-50 ft) take
additional samples.

Soil samples will be used to determine COC
concentrations beneath the trench and in the
vadose zone. Sampling provides data for
remedial action decision making, to verify the
preliminary conceptual contaminant distribution
model, and to support numerical modeling.
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Table 7-4. Key Featitres 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 S0 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 f), the
base of the Ringold Unit E (242.5-245 fi),
and at the top of the water table (248.5-
25] 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.

The soil sample at 14.5-17 fi bgs is critical.
Semples 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 physical properties (e.g., moisture content,
grain-size distribution, and bulk density) will be
used to support contaminant transport modeling,
if needed. o

Perform spectral logging for the entire
length of the borehole,

SGL provides a continuous gamma-emitting
radiological contaminant distribution profile
with depth that will be used as supplemental
information to soil samples. All of this
information wil} be used to refine the
preliminary conceptual contaminant distribution
model, '

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

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

216-B-12 Crib

Borehole
characterization

Perform spectral logging down existing
boreholes within the enb:

*  299-E28-64
s 299-E28-65
s 299-E28-66.

SGL will be used to develop gamma
contamination profiles beneath the crib. This
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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Table 7-4. Key Features of the 200-PW-2 Sampling Design. (7 Pages)

Sample Collection
Methodology

Key Features of Design

Basls for Sampling Design

Borehole
characterization
(con’t)

Contingency appreach for borehole
placement - If SGL. results are not
conclusive one borehole will be placed
near the front of the crib between the first
and second wooden box structures. The
borehole will be drilled to the water table,

Begin with a sample at 14.5-17 ft bgs in
the backfill. At the base of the crib
collect samples at approximately 10 ft
intervals within the zone of highest
contamination (30-32.5 ft, 40-42.5 f,
and 50-52.5 ft). At the transition from
high to medium contamination zones
{62.5-65 fi} and at the transition from
medium to low contamination zones
(94.5-97 ft) take additional samples.
Within the zone of expected lower
contamination the sample interval is
increased to every 100 £t and one sample
is taken at 197.5-200 fi. Below this
depth samples sre taken at a change in
lithology at the bottom of the H2

| sequence (247.5-250 fi) and at the top of

the water table (294,5-297 ft). (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.

Drill the borehole to support soil sampling and
geophysical logging with spectral gamma and
neutron moisture tools.

Soil samples will be used to determine COC
concentrations beneath the crib and in the
vadose zone. Sampling provides data for
remedial action decision making, to verify the
preliminary conceptual contaminant distribution
madel, and to support numerical modeling

The soil sample at 14.5-17 fi bgs is critical.
Samples at 10 fi intervals from the base of the
crib to approximately 65 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 physical properties (e.g., moisture content,
grain-size distribution, and bulk density) will be
used to support contaminant transport modeling,
if needed.

Perform spectral Jogging for the entire
length of the borehole.

SGL provides a continuous gamma-emitting
radiological contaminant distribution profile
with depth that will be used as supplemental
information to soil samples. All of this
information will be used to refine the
preliminary conceptual contaminant distribution
model,

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

Collect soil moisture data to determine the
residual amount of moisture in the vadose zone,
and to support numerical modeling efforts, if
needed,
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Step 7 — Optimize the Design

Table 7-4. Key Featiires of the 200-PW-2 Sampling Design. (7 Pages)

Sample Collection

Methodology Key Features of Design

Basis for Sampling Design

Perform borehole spectral logging in
accessible boreholes and groundwater
wells near the crib. BHI well status
records indicate that the following welis
may be accessible and are appropriately

These wells represent data collection points
within 7.6 m (25 fi) of the waste site. Logging
of these wells will provide additional current
site-specific information on contaminant

Borehole spectral
logging in existing

wells :°"ﬁ;;;fnggffle°p hysical logging: distribution, both laterally and vertically for
e 299.E28.76 companson 1o previous surveys.
*  299-E28-16.

216-U-8 Crib

Existing data collected as part of the 200-UP.2 LF! are sufficient to support the RE/FS decision process. SGL will be
performed down existing boreholes {299-W19-70 and 299-W19-71) for comparison to pre-existing data and 1o assess
changes in gamma-emitting contamination. Neutron moisture logging will also be conducted to collect soif moisture
data in support of numerical modeling, if needed.

216-U-12 Crib

The 216-U-8 Crib waste is analogous to that found in the 216-U-12 Crib. Sufficient data collected as part of the 200-

UP-2 LFI have alrcady been collected at the 216-U-8 Crib to support the RI/FS decision process. SGL will be

performed down an existing borehole (299-W22-75) for comparisen 10 pre-existing data and to assess changes in
gamma-emitting contamination. Neutron moisture logging will also be conducted to collect soil moisture data in
support of numerical modeling, if needed.

216-4-18 Crib

Borehotle spectral
gamma logging
{SGL) along the
fength of the crib

Perform borehole spectral logging, or
comparable method, in up to six locations
along the length of the crib. Drive casings,
a cone penetrometer, or geoprobe boring to
a maximum depth of approximately

30.5 m (100 fi) bgs will be utilized.

SGL, or comparable method, will be used to
determine the distribution of gamma radiation
along the length of the erib (96.3 m [316 ft]) and
to a maximum depth of 16.8 m (55 ft) beneath
the bottom of the ¢rib. The data will be used to
locate the barehole in the area of greatest
contamination, and guide subsequent borehole
soil sampling.

The first drive casing will be placed
approximately midway along the length of the
crib and to a maximum depth of 30.5 m (100 ft).
Other casings will be driven at each end of the
central pipeline and along the east side of the
central pipeline midway between it and the
newer pipeline to the east.

Borehole
characterization

Install one vadose borehole within the crib
boundaries at the hot spot location
indicated by SGL, avoiding subsurface
structures. The barehole will be drilled to
the water table.

Dri}l a borehole to allow soil sampling with
depth and to support geophysical logging with
spectral gamma and neutron moisture tools.
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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)

Begin with a sample at 14.5-17 ft bgs in
the backfill. Atthe base of the crib collect
samples at approximately 10 ft intervals
within the zone of highest contamination
(45-47.5 ft, 52.5-55 fi, 62.5-65 ft, and
72.5-75 ft}. At the transition from high to
medium contamination zones (§7.5-90 ft)
and at the transition from medium to low
contamination zones (127.5-130 fi) take
additional samples. Within the zone of
expected lower contamination the sample
interval is increased and one sample is
taken at 197.5-200 fi. Below this depth
samples are taken at anticipated changes in
lithology at the base of the H2 sequence
(287.5-290 ft), in the Ringold Lower Mud
(292-294.5 ft), and at the top of the water
table {318.5-321 ft) in the Ringold Unit A
sequence. (Field screening will be used in
conjunction with the guidance provided
above to determine actual sample depths.)

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

Soil samples will be used to determine type and
concentration of COCs beneath the crib in the
vadose zone. Sampling provides data for
remedial action decision making, to confirm the
preliminary conceptual contaminant distribution
mode), and to support numerical modeling.

The soil sample at 14.5-17 ft bgs is critical.
Samples at approximately 10 fi intervals from
the base of the crib to 90 fi are required to
support the conceptual model expectation that
contamination levels are predicted to drop off
rapidly with increasing depth. Changesin
contamination levels with depth are expected to
decrease thereby allowing the sampling interval
to increase with depth.

Soil physical properties (e.g., moisture content,
grain-size distribution, and bulk density) will be
used 1o 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 prefile
with depth that will be used as supplemental
information to soil samples. All of this
information will be used 1o refine the
preliminary conceptual contaminant distribution
model. :

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

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

Borehole spectral
logging in existing
wells

Perform borehole spectral logging in
accessible boreholes and groundwater
wells near the crib. BHI well status
records indicate that the following wells
may be accessible and are appropriately
configured for geophysical logging:
299-E17-]

299-E-24-2

299-E24-59

299-E-24-60.

These wells represent data collection points
within 30.5 m (100 fi) of the waste site.
Logging of these wells will provide additional
current site-specific information on contaminant
distribution, both laterally and vertically for
comparison {0 previous surveys.
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Table 7-4. Key Features of the 200-PW-2 Sampling Design. (7 Pages)

Sample Collection

characterization

north end of the crib, as close as possible
to the 216-A-36A Crib.

Begin with a sample at 14.5-17 fi bgs’in
the backfill. At the base of the crib collect
a sample {24-26,5 fi). In the zone of
highest contamination take a sample at 30-
32.5 ft and then increase the sampling
interval to approximately 10 ft and take
samples at 40-42.5 ft and 53.5-56 fi. (The
53.5-56 ft sample also corresponds to the
anticipated change from high to medium
zones of contamination.) The next sample
at 89.5-92 ft corresponds to the transiticn
from medium to low zones of
contamination. In the low contamination
zone the sampling frequency is increased
to 100 ft and the next sample is taken at
197.5-200 fi. Below this depth samples
are taken-at anticipated changes in
lithology at the base of the H2 sequence
(287.5-290 ft), in the Ringold Lower Mud
(292-294.5 ft), and at the top of the water
table (318.5-321 f1) in the Ringoid Unit A
sequence. (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.

Methodology Key Features of Design Basis for Sampling Design
216-A-36B Crib
Borehole Drill one borehole to groundwater at the Dril! a borehole to allow sampling with depth

and to support geophysical logging with spectral
gamma and neutron moistute tools. The
location of the borehole at the north end is
where contamination is expected to be the
greatest and maximizes the effects that
contaminants from the adjacent 216-A-36A Crib
will have on the vadose zone.

Soil samples will be used to determine COC
concentrations beneath the ¢rib and in the
vadose zone. Sampling provides data for
remedial action decision making, to verify the
preliminary conceptual contaminant distribution
mode, and to support numerical modeling.

The soil sample at 14.5-17 ft bgs is critical.
Samples at approximate 10 ft intervals from the
base of the crib to about 56 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 physical properties (e.g., moisture content,
grain-size distribution, and bulk density} will be
used to supporl contaminant transport modeling,
if needed.

Perform spectral logging for the entire
length of the borehole.

SGL provides & continuous gamma-emitting
radiological contaminant distribution profile
with depth that will be used as supplemental
information 1o soil samples. All of this
information will be used 1o refine the
preliminary conceptual contantinant distribution
model.

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

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

Remedial Investigation DQO Summary Report — 200-PW-2 OU

May 2001




Step 7 — Optimize the Design

BHI-01411
Rev. 0

Table 7-4. Key Features of the 200-PW-2 Sampling Design. (7 Pages)

Sample Collection
Methodology

Key Features of Deslgn

Basls for Sampling Deslgn

Borehole spectral
logging in existing
wells

Perform borehole spectral logging in
accessible boreholes and groundwater
wells near the crib. BHI well status

These wells represent data collection points
within 7.6 m (25 ft) of the waste site or are
within the waste site boundary. Logging of

records indicate that the following wells these wells will provide additional current site-
may be accessible are appropriately specific information on contaminant
configured for geophysical logging: distribution, both laterally and vertically for

*  299-E17-5 comparison 10 previous surveys.

s 299-E17-11

*  299-E17-51.

POTENTIAL SAMPLE DESIGN LIMITATIONS

Drilling impediments (e.g., boulders) may be encountered and/or insufficient sample
volumes may be retrieved from the split-spoon samplers. The list of analytes will be
prioritized in the SAP to account for insufficient sample volume.

The 216-B-12 Crib has the potential for cave-in. Safety considerations associated with
borehole installation may require additional equipment (e.g., a bridge structure or relocation
of the borehole to a safer zone not directly through the crib structure), which may impact the
sampling location and quality.

Because the potential exists for significant concentrations of radiological COCs, samples
may need to be analyzed in an onsite laboratory. In this case, expected impacts include high
analytical costs, degradation of detection limits, reduced analyte lists, and long turnaround
times. Sample volumes may be reduced if the radiation levels are high for the samples.

Geophysical logging of existing boreholes is dependent on accessibility and configuration of
the bareholes. If the specified boreholes are not properly configured or available for logging,
other boreholes may be considered or the logging program may be reduced.
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