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Executive Summ:

This work plan describes the activities for conducting and dev: ping the Remedial
Investigation/Feasibility Study (RI/FS) for the 200-WA-1 and the 200-BC-1 Operable
Units (200-WA-1/200-BC-1 OUs), located withir  1e 200 West Inner Area « the Central
Plateau at the Hanford Site. The work plan will serve as the basis for development of the

RI/FS and baseline risk assessment (BRA) reports for the 200-WA-1/200-BC-1 OUs.

The purpose of the RI is to determine the nature and extent of contamination and the fate
and transport of contaminants in the environment in order to evaluate risks and select

remedics and remedial treatment technologies.

The RI serves as the mechanism for collecting data to accomplish the following:
e Characterize site conditions.

e Determine the nature of the waste.

e Assess risk to human health and the environment,

e Conduct treatability testing to evaluate the potential performance and cost of the

treatment technologies that may be considered.

Describe how remedial alternatives will be developed and evaluated in the FS.

A sampling and analysis plan (SAP) detailing the process of fulfilling additional data

needs that are described in this work plan will be prepared and submitted for approval.

The 200V tlnner 2a BRA report will identify waste si  that pose a potential threat

to groundwater or a potential unacceptable human health and/or ecological risk.

The FS is the process through which the development, screening, and detailed evaluation
of alternative remedial actions will occur. The results will be documented in the RI/FS
report. The RI/FS report will also provide the basis for the development of a proposed
plan that describes the preferred remedy for each waste site. Following the public
comment period, the selection of the final actions will be documented in a record of

decision (ROD).












AWM

W

10
11
12

13
14
15
16

17
18
19
20
21

22
23

24
25
26

27
28
29
30
31

10.

11.

12.

DOE/RL-2010-49, DRAFT A
DECEMBER 2011

French Drains are shallow vertical structures used for infiltration of liquid waste
into the vadose zone (generally 1.5 to 4.6 m [5 to 15 ft] bgs). French drains are often
between 0.76 and 1.5 m (2.5 and 5.0 ft) in diameter, constructed of concrete or steel

culvert pipe.

Basins are generally concrete lined open depressions used to store or convey

process-related liquid effluents (e.g., cooling water, steam condensate).

Ponds and Ditches are typically unlined, natural or anthropogenic features, used to

convey or store process-related effluents (e.g., cooling water).
Vaults are underground structures used to house process equipment ort  ks.

Underground Storage Tank (UST) waste sites in the 200-WA-1/200-BC-1 OUs
range from septic tanks to tanks storing high concentrations of process-related

contaminants.

Septic Systems consist of septic tanks and associated drain fields that are used for
liquid waste disposal from individual process facilities. Normally, septic systems
handle only sanitary waste from bathrooms or showers, b some are co ected to

floor drains that potentially received radiological and/or chemical contaminants.

Unplanned Releases are unintentional releases and are, on average, smaller areas of
contamination associated with leaks, spills, or windblown contaminants. A large
number of recent discoveries have been identified through surface radiological
surveys along roadways, rail spurs, or areas downwind of tank farms, or are the result

of periodic aerial radiologic surveys.

Seolid V ste sites in the 200-WA-1/200-BC-1 OUs are nonengine 1 surface

disposal areas (e.g., a construction lay-down yard).

Process Sewers convey liquid effluent from the process facilities to the waste
disposal sites (cribs, trenches). Many of these sewers were constructed out of vitrified

clay pipes.

Pipeline system waste sites within the 200 West Inner Area geography will be addressed

in the 200-I1S-1 OU. Some waste site movement between OUs will continue throughout

the RI/FS process. Waste sites assigned to other Inner Area OUs, active facilities, tank

farm facilities, or sites that do not contain CERCLA hazardous waste are not assessed in

this work plan.
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Hanford Federal Facility Agreement and Consent Order Actic  Plan (Ecology et al.,

1989b)3 to reflect the revised waste site assignments.

200-WA-1/.  )-BC-1 RI Waste Site Evaluation—Relevant site information, including
contaminant sources, process history, previous investigations, monitoring, and
remediation activities, was integrated to create descriptions of each 200-WA-1/
200-BC-1 OU waste site. More than 5,000 existing waste site records as listed in
Appendix E were reviewed as part of this evaluation to support the development of this
work plan. e volume and diversity of historical records provide the basis for

identifying data gaps and needs that will support the RI/FS evaluations.

The process illustrated in Figure ES-2 was applied to each waste site to determine
whether sufficient data exist to understand contaminant nature and extent, evaluate risks,

and develop appropriate preliminary remedial alternatives.

200-BC-1 Findings - Consistent with the existing 200-BC-1 Work Plan Evaluation,*
results of this evaluation indicate that no addition data are needed to support remedial
action decisions for the 27 waste sites in the 200-BC-1 OU. The data needs evaluation
resulted in each of these 27 waste sites being placed into one of the following three waste

site categories for 200-BC-1:

1. Sites that have sufficient vadose zone characterization to support a risk analysis that
defined a need for action. Within the 200-BC-1 OU, one crib (216-B-14) and three trenches
(216-B-26, 216-B-53A, and 216-B-58) were identified in this category.

2. Sites that have insufficient or no characterization 1ta )r detailed evaluation, but the
site type or waste site knowledge is sufficient to recommend the s :as a candidate for
focused wal,tr m ,andd _sal (k..)). Itis  umed that all { he OU
will be removed; UST Site 200-E-14 falls into this category. If waste site 200-E-14 is
determined to be within the remedial footprint boundary of an adjacent crib or trench waste
site, then it may be incorporated into the remedy for the crib or trench.

3 Ecology, EPA, and DOE, 1989b, Hanford Federal Facility Agreement and Consent Order Actinn Plan, Washington
State Department of Ecolnnv 11 S Fnvirnnmental Pratectinn Agency, and U.S. Department o0 iergy, Olympia,
Washington. Available at

4 DOE/RL-2000-38, Rev. 0; 200-TW-1 Scavenged Waste Group Operable Unit and 200-TW-2 Tank Waste Group
Operable Unit RI/FS Work Plan and Addendum.
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4. Sites requiring additional data to support selection of a remedy decision. Eighteen waste
sites in 200-WA-1 OU have been ident ed as having additional data needs. Sampling and
analysis Hr eleven of thesc waste sites have already been scoped in existing SAPs
(Section 3.2.2). The seven waste sites that require an approved SAP for recommended
sampling and analysis are 216-S-3, 216-S-12, 216-S-14, 216-S-23, 216-S-25, 200-W-15,
and 216-S-6.

Inputs to S'  port the Baseline Risk Assessment (BRA)—The waste site data will be
used as inputs to support the BRA. A 200 West Area BRA will be developed that will
support the determination of the need for action on the 200-W A-1 waste sites, identify
COPCs, and support the development of preliminary remediation goals f a OUs
within the 200 West Inner Area geography.

Remedial Alternatives—This work plan identifies general response actions r vadose zone
contaminants to satisfy preliminary remedial action objectives (RAQOs). An initial screening of
remedial technologies has also been performed, based on contaminant and site characteristics. For
many 200-WA-1/200-BC-1 OU waste sites, comparative analyses between remedial alternatives
have been conducted during the Hanford cleanup process, and a preliminary list of alternatives
identified. Some waste sites are proposed as candidates for RTD as the reme  al action, and for
these waste sites, the FS will provide a focused evaluation of this remedy. For other waste sites,
where there is no clear preference, a comparative alternative evaluation will be conc  ted to

assess the advantages and disadvantages of the remedies.

During : RI/FS process, waste sites within this OU will be evaluated during the development of
remedial alternatives. If it is determined that remedial alternatives cannot be evaluated with the
existing characterization data, then a supplemental Data Quality Objective (DQO) will be
conducted with the EPA during the RI to collect the necessary data. This will occur prior to the

remedy selection process.

Schedule—Completion of the 200-WA-1/200-BC-1 RI/FS report depends ¢  execution
of previously scoped work. For example, the majority of the data needs iden ied for the
200-WA-1 waste sites fall under approved SAPs that have not been com; ted.
Evaluations are scheduled for pipeline system sites in the 200 West Inner Area under the
200-1S-1 OU. Tri-Party Milestone M-015-91B identifies December 31, 2015, as the
submittal date of the 200-WA-1 OU FS report and proposed plan to EPA.

xiii
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1 Introduction

This document presents the work plan for a remedial investigation/feasibility study (RI/FS) to support the
final remedy selecti  for the 200-WA-1 and 200-BC-1 operable units (OUs) at the Hanford Site. This
work is being perfor 2d for the U.S. Department of Energy (DOE) under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA).

The Hanford Site encompasses approximately 1,517 km? (586 mi®) in the Columbia River Basin of
south-central Washington State. In 1989, the U.S. Environmental Protection Agency (EPA) placed the
100, 200, 300, and 1100 Areas of the Hanford Site on the 40 CFR 300, “National Oil and Hazardous
Substances Pollution Contingency Plan” (NCP), Appendix B, “National Priorities List” (NPL), pursuant
to CERCLA.! Each NPL site is divided into multiple OUs as outlined in the Hanford Federal Facility
Agreement and Consent Order (Ecology et al., 1989a), also known as the Tri-Party Agreement (TPA).
The 200-WA-1 and 200-BC-1 OUs are part of the 200 Arca NPL site.

12009, the DOE Richland Operations Office (DOE-RL) developed a cleanup framewo  to reduce the
size of the Hanford Site active cleanup footprint to the area known as the Central Plateau. The Central
Plateau is in the central portion of the Hanford Site and encompasses approximately 195 km?® (75 mi®).
The two major geog  dhic cleanup areas within the Central Plateau in. 1de the 170 km?” (65 mi®) Outer
Area and the 25 km' 10 mi®) Inner Area (Figure 1-1). The 200-WA-1 and 200-BC-1 OUs are located in
the Central Plateau’s Inner Area.

This work plan was prepared in accordance with the following guidance documents:

e Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA (RU/FS
CERCLA guidance), EPA/540/G-89/004, OSWER Directive 9355.3-01, 1988. (Note: Section 6.2.3.7
associated with cost estimating has been superseded by 4 Guide to Developing and Documenting
Cost Estimates During the Feasibility Study, EPA 540-R-00-002, OSWER 9355.0-75, dated
July 2000.)

e Remedial Investigation/Feasibility Study (RI/FS) Process, Elements, and Techniques,
DOE/EH-94007 8, 1993.

e Guidance on Systematic Planning using the Data Quality Objectives Process, EPA/240/B-06/001,
EPA QA/G-4, 2006.

11 Scor of Work 1d Objectiv

A diverse group of waste sites, ranging from planned liquid waste disposal to unplanned releases (UPRs)
of waste material, is encompassed in this work plan.

141 Scope

The information needed and activities to be conducted in support of risk determination and remedy
selection for waste sites in 200-WA-1/200-BC-1 lie within the scope of this work lan, which includes:

e The process used to identify, evaluate, and incorporate (or exclude) waste sites into the 200-WA-1 or
200-BC-1 OUs, so that no waste site is unaccounted for in the 200 West Inner Area.

e A description of the schedule and process to incorporate discovered or transferred waste sites into the
200-WA-1 or 200-BC-1 OUs.

1 The 1100 Area was removed from the NPL in September 1996.

1-1
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An explanation of how existing data were evaluated to characterize the 200-W A-1 waste sites.

A site-specific data needs assessment for all 200-WA-1/200-BC-1 waste sites to identify and fill data
gaps in support of risk determination and remedial action decision making.

The integration of the 200-BC-1 sites into the 200-WA-1 FS.

A process for identifying initial contaminants of potential concern (COPCs) for waste sites and the
process to be used for conducting the 200 West Inner Area Baseline Risk Assessment (BRA).

The preliminary regulatory applicable or relevant and appropriate requirements (ARARs) for
consideration during the RI/FS and an integrated approach (per Section 5.0, “Interface of Regulatory
Authorities,” of 2 Tri-Party Agreement Action Plan (Ecology et al., 1989b). Section 5.4,
“Management of Past-Practice Units”) for closure of sites that are subject to CERCLA remedial
action and Resource Conservation and Recovery Act of 1976 (RCRA) corrective action.

The process for identifying and evaluating a protective and reasonable remedial strategy for
eliminating or mitigating unacceptable risks to human health and the environment.

1.1.2 Obijectives
The 200-WA-1/200-BC-1 RI/FS work plan includes the following objectives:

Ensure that all identified waste sites in the 200 West Inner Area have been linked to a CERCLA or
RCRA process document, or provide justification for not associating a waste site to a regulatory
process document. A process document satisfies CERCLA or RCRA Program cleanup process
requirements.

Provide a general description of proposed data collection activities (numbers and types of samples
and locations), necessary as part of the RI, to evaluate the nature and extent ¢ | to enable risk
determination and remedial action decisions to be made for cach waste site. If additional data
collection ata w te site is not proposed, the use and adequacy of existing data are defined. The work
plan provides enough specificity to prepare a sampling and analysis plan (SAP) for additional RI
activities.

Describe the overall Inner Area RI/FS approach and decision framework to support a final record of
decision (ROD) for each waste site or waste site group, including protection of groundwater.

Provide « ai on how the list of p: ally _ licable technolog id technology proc  options
is compiled in the FS with the list then reduced by applying the te al implementability screening
procedure. The work plan describes how the most viable options are analyzed individually against the
ning CERCLA evaluation criteria and then compared against one another to determine their
respective strengths and weaknesses.

Describe the subsequent evaluation of data gaps discovered during the RI/FS process.

Outline the RI/FS report contents and define the RI/BRA/FS execution schedule.

1.1.3  Work Plan Organization

This work plan is organized as follows:

Chapter 1: Int1 luction describes the scope of work and ident es applicable OUs and waste
site groupings in the Central Plateau 200 West Inner Area. This chapter provides a general site
overview and the regulatory basis for cleanup.
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Uncontrolled Hazardous Waste Sites — Final Rule 10/04/89”) to respond to the release of hazardous
substances, and to investigate and respond to releases and potential releases from past-practice activities.

The TPA, originally published May 15, 1989 (Ecology et al., 1989a), is the Hanford Federal Facility
Agreement and Consent Order. It implements the responsibilities of DOE, EPA, and the State of
Washington Department of Ecology (the Tri-Parties) under Section 120 of CERCLA to jointly prosecute
remedial actions on the Hanford NPL Site. The TPA is a dynamic document that incorporates the
remedial investigations, decisions, and actions agreed upon by these three agencies. DOE is the lead
agency responsible for conducting the response actions at the Hanford Site. Subsequent to 1989, the TPA
has been revised and will continue to be update as necessary per TPA agencv agreements. The most
recent version of the TPA can be found at the following link

CERCLA Process. The CERCLA process is clearly established and is addressed in detail on the EPA
website available at In brief, a remedi: response is conducted at the
completion of the assessment of an NPL site. The remedial process involves planning and
decision-making st s, including conducting an RI/FS, developing a proposed plan and a ROD, and
performing the actual remedial action. At any time in the response process, a removal action, such as
a time critical removal action (TCRA) or non-time critical removal action (N CRA), may be
implemented if warranted by site conditions.

The CERCLA process for the remediation and closure of the 200-WA  200-BC  OUs consists of the
following major activities, as detfined by CERCLA guidance documents:

e Development of a final RI/FS work plan

e Implementation and completion of work needed to complete the RI/FS

e Development of a BRA report

¢ Development of a final RI/FS report

e Development of a proposed plan

e Public comment

e Development and approval of a final action ROD

e Development of a final remedial design/remedial action (RD/RA) work plan
¢ Implementation of the final remedy

e Achievement of construction completion status (if ap; cable)

e Achievement of a site completion status

e Development of remedial action report

¢ Development and implementation of a monitoring program (if required)

e Development of a preliminary closeout report for the 200-WA-1/200-BC-1 OUs
e A cyclic 5-year review of the remedy effectiveness as required by CERCLA

This work plan has been developed to identify the process for the use of existing data and activities
needed to gather additional data to make a remedial decision for the 200-WA-1/200-BC-1 OUs. After the
data have been gathered and analyzed, the conceptual site model (CSM) updated, and the risk assessment
performed, an FS will be completed to identify and evaluate alternatives. A proposed plan—containing a
summary of the investigation and evaluation which includes the selection of preferred remedial
alternative(s)—will be issued to the public for review and comment in accordance with 40 CFR
300.430(f)(3), “Remedial Investigation/Feasibility Study and Selection of Remedy.” Following the
receipt of public comments, and the response to those comments a ROD containing the responsiveness
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In accordance with the Final Approval: Hanford Federal Facility Agreement and Consent Order Change
Forms Implementing Changes to Central Plateau Cleanup (Ecology et al., 2010) and associated change
packages, CERCLA decisions that encompass geographic decision areas inclusive of all CERCLA
cleanup and RCRA corrective action sites will be pursued at Hanford. This approach will ensure that
there is CERCLA coverage for radionuclides while also s stying the technical requirements for RCRA
corrective action.

In the BRA, human alth scenarios will be evaluated for radionuclide exposure usii  the methodology
based on CERCLA guidance. In addition, human health risks for nonradionuclide chemicals in soil will
be assessed using Method B (WAC 173-340-740, “Unrestricted Land Use Soil Cleanup Standards™) in the
BRA. The alternative evaluations in the FS will use Method C (WAC 73-340-745, “Soil Cleanup
Standards for Industrial Properties”) which will be the basis for selecting a proposec lan.

If it is determined that there are RCRA TSD units in 200-WA-1 OU along with the CERCLA
past-practice waste  es, coordination of closure requirements for RCRA TSD units and remedial action
requirements for the CPP waste sites will be defined and agreed to among the Tri-Parties. The objectives
of coordination are to optimize cleanup of the 200-WA-1 OU and to ensure com  ance with applicable
regulatory requirements.

1.4.2 Major Plant Operations

There are several major plant complexes located within the geographic area of 200 West Area. These
complexes are the U Plant, T Plant, Reduction-Oxidation (REDOX) Plant, and the Plutonium Finishing
Plant (PFP). These Central Plateau facilities are anticipated to require a CERCLA response action for
cleanup.

Remedial action alternatives developed in the 200-WA-1/200-BC-1 RI/FS report for waste sites adjacent
to major plant facilities will take into consideration the proximity of the facility and potential facility
remedies. This consideration may result in a waste site transfer to a different OU, or incorporation of the
waste site into the planned remedy for the facility. Any environmental sampling and analysis completed
in conjunction with  ajor plant facilities, or 200-WA-1/200-BC-1 waste sites, will be available through
the Hanford Enviror iental Information System (HEIS) for use by all Centr: Plates projects.

1.4.3 TSD Units Associated with Tanks

Tank closure planning involves numerous regulatory requirements and DOE orders, with the primary
drivers being Radioactive Waste Management (DOE O 435.1) with authority from the AEA, and

im; 'mentation of RCRA through WAC 73-303 and WA7890008967. Single-shel. nks (SSTs) are
grouped into WMA Closure Action Plans. Each WMA consists of a single regulatory unit with
component groupings of tanks, ancillary equipment, contaminated soil, and contaminated groundwater.

Remedial action alternatives developed in the 200-WA-1/200-BC-1 OU RI/FS report for waste sites
adjacent to tank farms will take into consideration the TSD units proximity. This consideration may result
in a waste site transfer to a different OU or the incorporation of the waste site into the planned remedy for
the TSD unit. The detailed evaluation of alternatives performed in the 200-WA-1/200-BC-1 RI/FS report
will determine 1 r a planned TSD action is also appropriate for the waste sites. Any environmental
sampling and analysis completed in conjunction with TSD units or 200-WA-1/200-BC-1 waste sites will
be available through HEIS for use by Central Plateau projects.

1.4.4 Structures

Structures on the Central Plateau that are not RCRA units, or part of an OU, will be characterized as they
are decommissioned. If hazardous waste is detected through the DOE evaluation of a decommissioned
structure, the lead regulatory agency’s concurrence with the evaluation will be sought by approval of a
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In addition, uranium 1s been identified as a contaminant of concern in 200-UP-1. Chapter 3 discusses the
potential contaminant migration from 200-WA-1/200-BC-1 vadose zone waste sites to the underlying
groundwater and it will be more fully evaluated in the 200-WA-1/200-BC-1 RI/FS report. Chapter 5
presents additional information on the approach that will be used.

1.4.6 Integration of Previous Decisions

Many of the waste sites in 200-WA-1 have been evaluated in one or more of the following documents:
e DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-1 Operable Unit
e DOE/RL-2003-24, Proposed Plan for the 200-UW-1 Operable Unit

e DOE/RL-2008-44, Engineering Evaluation/Cost Analysis for the 200-MG-1 Operable Unit Waste
Sites, and DOE/RL-2008-45, Engineering Evaluation/Cost Analysis for the 200-MG-2 Operable Unit
Waste Sites

e DOE/RL-2009-  Action Memorandum for Non-Time-Critical Removal Action for 37 Waste Sites in
the 200-MG-1 Operable Unit

e DOE/RL-2009-37, Action Memorandum for Non-Time-Critical Removal Action for 200-MG-2
Operable Unit

e DOE/RL-2005-71, Action Memorandum for the Time-Critical Removal Action for Support Activities
to the 200-UW-1 Operable Unit

These evaluations considered a range of remedial alternatives. The approach to determining data needs to
support remedy selection of 200-WA-1 OU waste sites in this work plan assumes a bias toward removal,
treatment, and disposal (RTD), whenever practicable, to break the direct contact pathway. Using this
approach, no additional data collection would be required for the candidate waste sites since RTD would
effectively remove the contaminant exposure pathway to human and ecological receptors. Using this
logic, the data needs assessment concluded that no further data or information collection is anticipated to
be needed for an additional 22 waste sites. These waste sites include underground storage tanks (USTs)
and waste sites associated with near-surface vadose zone contamination. Sampling and analysis
associated with the removal action will be conducted during the remedial design and/or implementation
stage. In the event these site are determined to pose a threat to groundwater during the remedial design
and/or implementation stage, the bias toward RTD as the appropriate remedy will be reevaluated.

During the RI/FS the waste sites will be evaluated for the development of remedial alternatives. However,
characterization data is not available for many of the waste sites. If remedial alternatives cannot be
developed and evali ed with the existing characterization data, then a supplemental DQO will be
conducted with the EPA during the RI to collect data for t : development of the remedial alternative.

1.4.7 Integration with Ongoing Actions and Decisions

Ongoing waste site characterization and/or remediation activities were considered in preparation of this work
plan. These activities include currently approved plans for sampling and analysis of specific waste sites and
previous evaluations of remedial alternatives. These activities are discussed in the following sections.

1.4.7.1 200-BC-1 Work Plan

The 200-BC-1 OU consists of 28 waste sites: 26 cribs and trenches, and 1 ¢ hon tank and an associated
pipeline. These waste sites are associated with former uranium recovery processes and tank-waste
scavenging operations. Four trenches that received laboratory waste from the 300 Area also are included
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in this OU. These sites are covered under DOE/RL-2000-38, 200-TW-1 Scavenged Waste Group
Operable Unit and 200-TW-2 Tank Waste Group Operable Unit RI/FS Work | n, but are incl his
work plan for consistency in information coll ion and storage. These sites w  1lso b¢  over

200-WA-1 FS; therefore, the feasibility study methodology discussed in this work plan covers the
200-BC-1 sites.

1.4.8 Samj ng and Analysis Plans
This work plan considers the following environmental media sampling projects that have been approved

in the 200 West Inner Area. The results will be applied to fully characterize the 200-WA-1 OU
waste sites:

o Sampling and Analysis Plan for Selected 200-MG-1 Operable Unit Waste Sites (D /RL-2009-60,
Rev. 1)

e 216-U-8 Crib and 216-U-12 Crib Vadose Zone Characterization Sampling and Analysis Plan
(DOE/RL-2009-94, Rev. 0)

o Supplemental Remedial Investigation/Feasibility Study Work Plan for the . ) Areas Central Plateau
Operable Units: Volume II: Site-Specific Field-Sampling Plan Addenda (DOE/RL-  )7-02,
Rev. 0, Vol. II)
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2 Operable Unit Background and Environmental Setting

This chapter describes the historical information and environmental conditions relev t to developing an
understanding of risks posed by the 200-WA-1/200-BC-1 OU waste sites. It includes a summary of the
historical operations, waste site descriptions, the environmental setting, and histo al information
pertinent to the development of the initial conceptual site model, evaluation of site risks, and selection of
a final remedial action.

21 History of Operations

The operational history for the 200-W A-1/200-BC-1 OUs is organized around the major processing plants
(T Plant, PFP, U Plant, and REDOX) and BC Cribs and Trenches. Tables B-1 through B-4 in Appendix B
of this work plan summarize plant waste streams, estimated volumes, disposal sites, and chemical
composition of wastes generated at major plants.

T Plant—The 221-T Building, also known as the T Plant or T Canyon Building, housed the first
operational, full-scale plutonium separations facility in the world. This building is one of five Hanford
Site canyon buildings, a reference to their large size and the canyon-like appearance of their upper
galleries. The T Plant is currently an active decontamination and repair facility, where radioactive and
hazardous wastes are processed and packaged; it is the only processing canyon that remains in operation
at Hanford. The 221-T Building is located within the T Plant Complex, a RCRA-permitted TSD facility.
The T Plant Source Aggregate Area Management Study Report (DOE/RL-91-61) provides a detailed
discussion of the T Plant history.

PFP—The PFP was the location of the final step associated with plutonium metal production at
Hanford. PFP was also known as the Z Plant. The plant is a complex consisting of more than

60 buildings, all of which are currently undergoing or slated for decontamination d demolition.

A detailed discussion of Z Plant history is presented in the Z-Plant Source Aggregate Area Management
Study Report (DOE/RL-91-58).

U Plant—U Plant was constructed in 1944. In October 2005, a ROD was signed by the Tri-Parties for the
final disposition of the U Plant. However, waste streams generated during U Plant operations and during
subsequent waste handling were disposed of at numerous nearby locations and facilities, including some
200-WA-1 waste sites. A detailed discussion of U Plant history is presented in the U-Plant Source
Aggregate Area Management Study Report (DOE/RL-91-52) and Focused Feasibility Study for the 200-
UW-1 Operable Unit (DOE/RL-2003-23).

REDOX Plant— 1e REDOX Plant (also known as S Plant) was in operation from 1953 through 1972
and processed approximately 24,000 tons of uranium fuel rods. Waste streams generated during REDOX
Plant operations and during subsequent waste handling were disposed of at nearby facilities, including
200-WA-1 OU waste sites. A detailed discussion of S Plant history is presented in the S-Plant Aggregate
Area Management Study Report (DOE/RL-91-60).

BC Cribs and Trenches—The BC Cribs and Trenches were used in the 1950s to dispose of more than
140 million L (38 million gal) of tank waste supernatant from the B, BX, BY, and C Tank Farms. Four
trenches received smaller quantities of liquid waste that were generated in the 300 Area and transferred by
tanker truck to the 200 Area. The largest volume of waste at these sites was disposed of in six cribs and

16 trenches and was conveyed by underground pipeline from the B, BX, BY, and C Tank Farms.

Waste management and disposal practices during the 1950s through the 1980s at Hai rd adhered to the
applicable management and disposal practices of the time. After the 1980s, waste has been managed,
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Within each operation, high-level waste transfer lines (also referred to as process lines) connect the major
processing facilities with each other and with the various waste disposal and storage facilities. Most
high-level waste transfer lines are 7.6 cm (3 in.) diameter stainless steel pipes with welded joints. These
lines are generally enclosed in steel reinforced concrete encasements and are set below ground. Transfer
lines to liquid effluent disposal facilities (e.g., cribs) were constructed from a varicty of materials,
including vitreous clay and galvanized metal.

Diversion boxes housed the switching facilities that were used to route waste from one process line to
another. The diversion boxes were typically constructed from concrete and designed to contain waste
leaks from high-level waste transfer line connections. The diversion boxes generally drain by gravity to
nearby catch tanks v zre spilled waste is stored.

Diverter stations are generally rectangular, two-tiered reinforced concrete vaults con  ucted below
ground. Diverter stations were used to allow waste streams coming into the diverter station to be routed to
waste receiving tanks in the tank farms. The diverter station cells have floor drains that lead to the
common catch tank or sump located directly below the diverter station.

Valve pits are concr : structures that house valves associated with the transfer of waste between tanks in
the tank farms. A valve pit, sometimes referred to as a control structure, is a belowground, reinforced
concrete structure. For a very long crib, up to 427 m (1,400 ft), valve pits also were used to evenly
distribute flow over both halves of the crib. These structures most commonly were associated with
pipelines that relied on gravity flow of waste streams that scharged to cribs, ponds, or ditches.

21.2 quid Waste Storage/Disposal

Tanks: Large underground radioactive waste storage tanks (SSTs and DSTs) were constructed to store
high-level (activity) liquid waste streams. Because of waste leakage in a small number of SSTs and the
potential for additional SST failures, no additional waste was added to the SSTs after 1980. All pumpable
liquid has been transferred to sound DSTs. The DSTs have exceeded or are expected to exceed their
design life and are managed under a comprehensive integrity management program.

Direct Discharge to the Soil: Direct discharge sites were constructed to receive varying volumes of
uncontaminated and low- to intermediate-level radioactive liquid waste. When storage tank capacity was
exceeded, high-level wastes were diverted to direct discharge sites for a time in the 1950s. Open ditches
and percolation ponds allowed infiltration of liquid waste to the vadose zone. Reverse wells, cribs, and
French drains were all designed to percolate wastewater into the ground without exposing the wastewater
to the atmosphere. Open trenches were used to dispose of fixed volumes of low- to intermediate-level
radioactive liquid waste. The types of direct discharge sites associated with the 22 -WA-1/200-BC-1 OUs
include the following:

e Reverse wells: Also known as injection wells, reverse wells served as disposal sites for liquid
contaminants. Reverse wells were buried or covered. They featured drilled and cased holes, and the
lower end of the well was perforated or open to allow liquid to seep into the vadose zone. These units
injected wastewater into the vadose soil at depths greater than the cribs and French drains. Reverse
wells were used for the disposal of intermediate-level liquid wastes in the early phases of Hanford
Site operations.

e Cribs: Cribs were shallow excavations (e.g., typically less than 10 m [30 ft] deep) that were
backfilled with ~ inular material or held open by wood cribbing, and overlain by a vapor barrier.
Many cribs were equipped with perforated drain piping that distributed the waste over a larger area.
Most cribs were designed to receive liquid via a pipeline from the waste generating facility on a more
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excavation « accessory ditches to expand surface area and to divert excessive flows to other
ponds. The discharge of extremely high volumes of water (e.g., hundreds of millions of liters per
year) to the ditch and pond systems in the 200 Areas at Hanford resulted in creation of large
groundwater elevation mounds beneath the site that, in turn, influenced groundwater flow
gradients.

VoW -

21.3 Solid Waste Management Practices

Solid waste disposal areas at Hanford range from engineered landfills to miscellaneous, shallow debris
sites. No engineerec  ndfills are in the 200-WA-1/200-BC-1 OUs. Miscellancous, shallow debris sites in
9  the 200 West Inner Area are addressed in the 200-WA-1/200-BC-1 OUs. These waste sites arc laydown
10 yards or general dur ing areas that are known or suspected to contain nonliquid radioactive materials

11 and potentially dangerous CERCLA waste (e.g., paint, batteries, creosote-treated wood poles, or
12 lead-tipped bolts).

[o BN BN

13 Airborne particulate waste was generated during facility operations and dispersed from facilities through
14 unplanned releases (UPRs) or intentional releases from facility stacks, waste handling storage, or disposal
15 facilities, and subsequently deposited on the ground surface. This airborne particulate waste includes

16  fugitive dust and wind-blown particulates which may or may not contain radioactive or hazardous waste
17 constituents,

18 21.4 Unplanned Releases in Waste Handling

19 Locations of UPRs of chemical and radiological materials are also designated as waste sites. Available
20  information such as :release history, location, and quantities of chemicals released are documented in
21 WIDS. This information is based primarily on historical operating records and descriptions of incident
22 responses. Typical examples of UPR types in the 200 West Inner Area include the following:

23 e  Waste transfer t eline failure and discharges to the surface or subsurface.
24 e C(Contamination spread from a burial box in transit.
25 e Fire in a 200 West burial ground (landfill) that spread contamination in the vicinity of the PFP.

26 e Contaminated ¢ pment being hauled to the 200 West burial ground from the T lant that
27 contaminated ar -ea near the railroad tracks.

28 e Potentially contaminated surface soil that was eroded and transported by wind to an adjacent site.

29  UPRs vary substantially in magnitude, extent, and description. The overall effectiveness of UPR response
30  actions has commonly not been well documented.

31 2.2 200-W. 1/200-BC-1 Operable _nit Waste Sites

32 Theinitial inventory f waste sites in the 200-WA-1 and 200-BC-1 OUs originated with Federal Facility
33 Agreement and Consent Order Change Control Form Nur =r M-15-09-02, signed October 2010. The
34 number of waste sites is expected to change and will vary as the project proceeds through the CERCLA
35  process; new waste sites may be discovered and added to 200-WA-1, and some waste sites may transfer
36  between OUs,

37 A total of 174 waste sites were initially allocated to the 200-WA-1/200-BC-1 OUs in the TPA,

38  Appendix C. To ensure that all waste sites in the 200 West Inner Area are included in a regulatory

39  process, an evaluation of waste sites in the WIDS database was conducted. The results of this evaluation
40  are presented in the following sections.
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2.2.3.1 Waste Sites to Be Incorporated into the RI/FS

In addition to the waste sites documented in Section 2.2.2, the 200 West Inner Area sites expected to be
included in the 200-WA-1/200-BC-1 OU RI/FS include the fo »wing:

¢ Discovery waste sites that move into the Accepted WIDS Category

e Structures, following deactivation and decommissioning, if CERCLA constituents are detected
after demolition (see detailed discussion in Section 2.2.3.2)

e Active sites that are closed and designated as waste sites
e Reclassified waste sites that move into the Accepted WIDS Category

The TPA-MP-14 process will be followed to assign waste sites. A Tri-Party Agreement (Ecology et al.,
1989a) change package will be prepared to update Appendix C of the Action Plan (Ecology et al., 1989b)
to include the newly assigned waste sites.

Waste sites that are either comparable to a waste site in the 200-WA-1/200-BC-1 RI/FS or have been
adequately characterized can be incorporated into 2 RI/FS if received more than a year prior to the
RI/FS Draft A transmittal deadline. Waste sites with data needs will be incorporated into the
200-WA-1/200-BC-1 RI/FS, depending on whether the data needs can be filled more than a year prior to
the RI/FS Draft A transmittal deadline. The schedule of waste site incorporation intc ¢ RI/FS process is
shown in Table 2-2.

Incoming waste sites without prior remedial 2 years prior to Draft A Remedial Investigation/Feasibility
investigation due date Study Baseline Risk Assessment
Incoming waste sites with prior remedial 1.5 years prior to Draft A Remedial Investigation/Feasibility
investigation due date Study Baseline Risk Assessment
Incoming waste sites (must be comparable to 1 year prior to Draft A Feasibility Study

waste sites in 200-WA-1/200-BC-1 RI/FS or due date
under prior investigation)

2.2.3.2 Decontamii ‘ion and Decommissioning Activities

Retired facilities. equipment, and waste disposal sites on the Central Plateau that are not RCRA units, or
part of an OU, w  be characterized as they are taken out of commission to determine potential hazards. A
Facility Evaluation will be completed during the facility decommissioning process that will place each
facility into one of the following categories:

e Tier 1 facilities arc facilities historically designated as “Key” or other complex facilities that played a
major role in Hanford’s primary mission activities rel :d to nuclear materials. Tier I facilities are
generally large heavily shielded metal and concrete structures containing tanks, heavily shielded
gloveboxes or hot cells, underground vaults, piping, etc., that are integral to the facility structure pose
a threat of release of hazardous substances to the environment during disposition. Tier 1 facilities will
be dispositioned under CERCLA as cither a remedial action or a removal action, coordinated with
closure of RCRA TSD units as needed.
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2.3 Enviro mental Setting

This section describes the environmental setting for the Central Plateau’s Inner Area. The description
includes characteristics of surface and subsurface features and processes that are relevant to developing a
preliminary understanding of contaminant distribution for each 200-WA-1/200-BC-1 OU waste site. This
understanding provides the foundation for identifying data needs and investigation aj roaches to address
specific data gaps.

2.3.1 Physiography and Topography

The Hanford Site lies within the Pasco Basin, as shown in Figure 2-3. The physiographic setting of the
Hanford Site is relatively low relief, resulting from river and stream sedimentation fi ng the synclinal
valleys and basins b veen the anticlinal ridges. The elevation in the 200 West Inner Area ranges from
approximately 221 m (725 ft) along the eastern part of the T Plant to around 197 m (647 ft) above mean
sea level in the west 1 part of U Plant and REDOX Plant. No natural surface water drainage channels are
located within the area.

2.3.2 Climate and Meteorology

The Pacific Ocean moderates temperatures throughout the acific Northwest. The Cascade Range
(located approximat: ' 113 km [70 mi] west of the site) g :rates a rain shadow that limits rain and
snowfall in the eastern half of Washington State. The Hanford Site is located within the driest part of that
rain shadow. The Cascade Range also serves as a source of cold air drainage, which has a considerable
effect on the site’s wind regime. The Rocky Mountains to the north and east of the region shield the area
from most of the severe winter storms and cold air masses that move south across Canada.

Climatological data for the Hanford Site are compiled at the Hanford Meteorological Station (HMS),
which is located on the Central Plateau just outside the northeastern comer of the 200 West Area.

2.3.2.1 Wind

The Cascade Mount 1s have a considerable effect on the wind regime at the site by serving as a source
of cold (more dense) air drainage. This orographic drainage results in a northwest to west-northwest
prevailing wind direction. Summertime winds from the northwest frequently exceed 13 m/s (30 mi/h),

though the fastest wind speeds at the HMS are usually associated with flow from the southwest.
Monthly average wind speeds of 15.2 m (50 ft) above the ground were slower during the winter months,
averaging 2.7 to 3.1 /s (6 to 7 mi/h), and faster during the spring and summer months, averaging 3.6 to

0 m/s (8 to 9 mi/h). The maximum speed of tt  drainage winds (and their1 |uency of occurrence)
tends to decrease as they move southeast across the site.
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2.3.3 Geologic St ing

The geology of the Hanford Site has been extensively characterized through past investigation activities.
The Inner Area of the Hanford Site is located in the central part of the Pasco Basin. Over the last

16 million years, the asin filled with materials that forme bedrock (i.e., volcanic lava flows) and
unconsolidated sediments (e.g., silt, sand, gravel). Beneath the ground surface, major geologic units (from
oldest to youngest) include the following: (1) the Elephant Mountain Member basalt of the Saddle
Mountains Basalt Formation within the Columbia River Basalt Group, (2) the Ringold Formation, (3) the
Cold Creek unit (CCU), (4) the Hanford formation, and (5) recent Holocene surficial deposits.

Previous studies containing geologic interpretations, related maps, and cross sections  ertaining to the
200-WA-1/200-BC-1 OUs include the 200 West Aggregate Area Management Study Keport (AAMSR)
(DOE/RL-92-16), the 200-UP-1 OU RI/FS Report, and the 200-PO-1 OU RI Report, which included
cross sections from BHI-00184, Miocene- to Pliocene-Aged Suprabasalt Sediments of the Hanford Site,
South-Central Washington. The updated hydrogeology is based on the revised hydrogeology of the

200 West Area (PNNL-13858, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-West Area
and Vicinity, Hanford Site, Washington).

Unconsolidated and partly consolidated fluvial (river-derived), lacustrine (lake), and cataclysmic flood
sediments of the Miocene through Holocene ages (approximately 10.5 million years to the present)
overlie the basalts. The 200-WA-1/200-BC-1 OU RI is expected to focus on these sedimentary units
because they comprise the vadose zone and uppermost unconfined aquifer system within the OUs.
Figure 2-4 presents a generalized stratigraphic column of the site.

2.3.3.1 Columbia River Basalt

Basalt is an igneous rock ejected from the earth during volcanic events. The basalt flows of the Columbia
River Basalt Group were deposited during Miocene time (23.7 to 10.5 million years ago) from source
vents in southeastern Washington, northern Oregon, and western Idaho. These bas  flows form the
basement rock for n  h of the overlying sedimentary deposits. Beneath the western portion of the
Hanford Central Plateau, the youngest and uppermost basalts belong to the Saddle Mountains Basalt
Formation (RHO-BWI-ST-4, Geologic Studies of the Columbia Plateau: A Status Report). The Saddle
Mountains Basalt Formation is divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel,
Asotin, Wilbur Creek, and Umatilla Members. The Elephant Mountain Member is the uppermost basalt
unit and is approximately 35 m (115 ft) thick beneath most of the Hanford Site, except in the vicinity of
the 300 Area, where the overlying Ice Harbor Member is present and forms the top of the Saddle
Mountains T ittlesn. dge in :d of the El rg F aation i the
Elephant Mountain | ver and the underlying Pomona Member and comprises the uppermost basalt
confined aquifer beneath the Central Plateau.

In the central portion of the Pasco Basin, the Ellensburg Formation interbed ranges from 1.5 to 15 m

(5 to 50 ft) thick anc  composed of clayey basalt conglomerates, fluvial floodplain deposits, and ash
tuffs and tuffites (RHO-RE-ST. P, An Assessment of Aquifer Intercommunication in the B Pond-Gable
Mountain Pond Area of the Hanford Site).

Within the 200-WA-1/200-BC-1 OU, the basalt surface is interpreted as the basal ydrogeologic
boundary for the overlying sedimentary aquifer system that has been affected by historic liquid effluent
disposal practices.

Figure 2-4 shows the generalized stratigraphy and hydrogeologic nom clature of the Central Plateau.
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The Ringold Formation is an unconsolidated to semiconsolidated sedimentary sequence deposited
unconformably on the basalt. The Ringold Formation consists of an interstratified sequence of
unconsolidated to semiconsolidated clay, silt, sand, and granule-to-cobble sized gravel deposited by the
ancestral Columbia River (PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer System,
200-East Area and Vicinity, Hanford Site, Washington; ar  PNNL-13858). The lower portion of the
vadose zone in the 200-WA-1/200-BC-1 OUs, immediately above the water table, lies within the Ringold
Formation. ‘

Underlying the 200 West Area and vicinity are four distinct hydrostratigraphic units ~ SUs) informally
designated as Units 4, 5, 8, and 9. These units generally correspond to Lindsey’s Ringold Formation
upper unit (silt and sand), fluvial gravel unit E, the lower mud unit, and fluvial gravel unit A, respectively
(PNNL-13858).

2.3.3.2 Cold Creek Unit

The CCU includes several post-Ringold Formation and pre-Hanford formation units beneath portions of
the 200 East and West Areas (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for
Post-Ringold-Formation Sediments Within the Central Pasco Basin). Three different formations of
similar age comprise the CCU. These are a fine-textured silty deposit, a silt-to-gravel-sized unit that is
variably cemented with calcium carbonate (caliche), and a compact gravel unit. The silty and
carbonate-cemented its are found in the vadose zone in the western portion of the Central Plateau
(including beneath 200-W A-1 OU). The compact gravel unit is found underlying the eastern portion of
the Central Plateau, where it is typically encountered beneath the water table. The CCU is only present
within the vadose zone beneath the 200 West Area where it is composed of fluvial (flood), eolian (wind
deposited), and paleosol (old soil) deposits, which are divided into two separate units designated as the
lower caliche unit (CCU,) and the overlying silt unit (i.e., formerly “ea  Palouse sc ’) (CCU,). The
caliche layer formed during subareal exposure of the upper portions of the underlying sediment

(e.g., Ringold Formation unit E or the Upper Ringold unit) and extended into overlying CCU, sediment.
The CCU, deposit is composed of leached calcium carbonate that accumulated in available pore spaces
between sediment grains (sand, silt, or gravel). The caliche for 3 a secondary miner: coating of cement
that binds the sediment grains together, forming one or more hardpan layers. The stratigraphic location
and amount of calcium carbonate cement are variable, therefore the physical properties of this unit vary
from soil-like to rock-like.

The various CCU properties that affect the vadose zone in 200-WA-1 OU are important for two primary
reasons: (1) the CCU nerally exhibits much lower hydraulic conductivity thar e overlying and
underlying Hanford tormation and Ringold Formation, and (2) the CCU exhibits much higher retention
capacity for many contaminants of interest. The hydraulic properties of the CCU have historically
resulted in accumul: n and subsequent lateral spread of perched water (and associated contaminants)
within the vadose zone atop this unit and beneath high volume discharge facilities (e.g., ditches, ponds,
and cribs). The high contaminant retention capacity, a function of high ion exchai 2 capacity (in the silty
portion) and pH reactions (c.g. precipitation) due to the calcium carbonate (in the cemented portion), have
historically resulted in accumulation and retention of certain contaminants. In addition to chemical
reactions and exchange properties, the silty and carbonate-cemented elements of the CCU exhibit
substantial water hol ng capacity. As a result, the vadose zone in some locations is expected to have
retained substantial quantities of soluble contaminants within the soil water held by capillary forces in the
CCu.

The CCU gravel (CC 1), formerly known as the pre-Missoula Gravel, forms clast-supported, sandy
pebble/cobble gravel that sharply truncates against the underlying Ringold Formation (HSU 4 or HSU 5)
or basalt. This unit consists of post-Ringold deposits presumed to originate from the ancestral Columbia
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2.3.4.3 Uppermost Aquifer

The uppermost aquifer in the 200 Area occurs primarily within the sediments of the Ringold Formation
and Hanford formation. In the 200 West Area, the uppermost aquifer is contained within the Ringold
Formation and displays unconfined-to-locally confined or semiconfined conditions. The uppermost
aquifer is unconfined at the water table in all locations within the 200-WA-1/200-BC-1 OUs. In the
200 East Area, the uppermost aquifer occurs in the Ringold Formation and Hanford formation.

The depth to groundwater in the uppermost aquifer underlying the 200 Area ranges from approximately
55 m (180 ft) beneath the former U Pond in the 200 West Area to approximately 104 m (340 ft) in the
southwestern corner of the 200 East Area. The saturated thickness of the unconfined aquifer ranges from
approximately 67 to 112 m (220 to 368 ft) in the 200 West Area. In the 200 East Area, the saturated
thickness is as great as 61 m (200 ft) in the southern portion but absent in the nort astern portion where
the aquifer thins and eventually terminates against the basalt located above the water table. The
uppermost aquifer is important to the assessment of the 200-WA-1/200-BC-1 OUs because it is the first
groundwater to be potentially affected by contaminants originating in the OU waste sites.

The water table elevation and (subsequently) the groundwater gradient within the uppermost aquifer
underlying the 200-WA-1/200-BC-1 OUs have been historically altered by discharges of large quantities
of wastewater to the vadose zone within the Central lateau. Historically, large groundwater ¢levation
mounds formed beneath 13 high-volume wastewater discharge sites. Although these large-volume
discharges have been discontinued, the transient groundwater elevation mounds have not completely
dissipated, particularly in the 200 West Area, where the aquifer occurs in the lower-hydraulic-
conductivity deposits of the Ringold Formation. The groundwater elevation mounds historically present
in the 200 East Area (i.c., those associated with B Pond and Gable Mounta Pond), where the water table
is typically found wi in the Hanford formation, have generally dissipated.

2.3.5 Surface Water Hydrology

Primary surface water features associated with the Hanford Site are the Columbia and Yakima rivers and
the Columbia’s other major tributaries, the Snake and Walla Walla rivers. West Lake, about 4 ha (10 ac)
in size and less than 0.9 m (3 ft) deep, is the only natural ephemeral lake within the Hanford Site
(DOE/RW-0164). It is a playa formed by local discharge of groundwater.

The Columbia River ows through the northern and eastern marg ; of the Hanford Site. Routine water
quality monitoring of the Columbia River is conducted by DOE for radiological and nonradiological
parameters. This information has been compiled and reported by Pacific Northwest National Laboratory
(PNNL) since 1973. Ecology has issued a Class A (excellent) quality designation for Columbia River
water along the Hanford Reach, from Grand Coulee Dam through the Pasco Basin to McN ~ Dam. This
designation requires that all industrial uses of this water be compatible with other uses, including
drinking, wildlife habitat, and recreation. In general, the Columbia River water is characterized by a very
low suspended load, a low nutrient content, and an absence of microbial contaminants (DOE/RW-0164,
Site Characterization Plan: Reference Repository Location, Hanford Site, Washington).

Approximately one-third of the Hanford Site is drained by 1e Yakima River system. Cold Creek and its
tributary, Dry Creek, are ephemeral streams on the Hanford Site that are within the Yakima River
drainage system. Both streams drain areas along the western part of the Hanford | e and cross the
southwestern part of the Hanford Site toward the Yakima River. Surface flow, which may occur during
spring runoff or after heavier than normal precipitation, typically infiltrates and disappears into the
surface sediments before reaching the Yakima River. Rattlesnake Springs, located on the western part of
the Hanford Site, forms a small surface stream that flows for about 2.9 km (1.8 mi) before infiltrating into
the ground.
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longifolia), the common yarrow (Achillea millifolium), pale evening rimrose (Oenothera pallida),
thread-leaf phacelia (Phacelia linearis), and several daisy/fleabane species (e.g. Erigeron poliospermus,
E. Filifolius, and E. pumilus). In all, more than 100 plant species have been documented to occur in native
stands on the 200 Area Plateau.

Disturbed communities on the 200 Area Plateau are primarily the result of mechanical disturbance or range
fires. Mechanical dis bance such as construction activities, soil borrow areas, road clearings, and fire
breaks result in drastic changes to the plant community and surface soil. These types of disturbance usually
entail a complete loss of soil structure and total disruption of nutrient cycling. The - ncipal colonizers of
mechanically disturbed areas are the annual weeds of cheatgrass (Bromus tectorum), R sian thistle (Salsola
kali), Jim Hill mustard (Sisymbrium altissimum), and bur-ragweed (Ambrosia acanthicarpa). If no further
disturbance occurs, the areas will eventually become dominatec y cheatgrass. All of these annual weeds are
occasionally found in native stands but only at relatively low frequencies.

Range fires also have dre  atic effects on the overall ecosystem, the most obvious being the complete
removal of sagebrush from the community and the rapid increase in cheatgrass cove e. Sagebrush is
unable to resprout from rootstocks after being burned, unlike the native grasses, other important shrubs,
and many of the perennial herbaceous species. Therefore, :re is no dominant shrub component in
burned areas until sagebrush is able to become re-established from seed. Burning also opens the
community to the invasion of cheatgrass, which is capable of quickly using the m ients that are released
through burning. The extensive cover of cheatgrass may then prevent the re-establishment of many of the
native species, including sagebrush. The species richness in formerly burned areas is usually much lower
than in native stands, often consisting of only cheatgrass, Sandberg's bluegrass, Russian thistle, and Jim
Hill mustard, with very few other species.

The vegetation in an around the ponds and ditches on the 200 Area Plateau is significantly different from
that of the surrounding dry land areas. Several tree species are present, especially cottonwood (Populus
trichocarpa) and willows (Salix spp.). Wetland species are also present, including several sedges (Carex
spp.), bulrushes (Scirpus spp.), cattails (Typha latifolia and T. angustifolia), and pond weeds
(Potamogeton spp.).

2.3.6.2 Mammals

The largest mammal ving on the 200 Area Plateau is the mule deer (Odocoileus hemionus). Although
mule deer are much more common to riparian sites along the Columbia River, they are frequently
observed foraging ' 't the 200 Area. Elk (Cervus elaphus) also occur at Han  d. They are
occasionally seen 0 Area Platcau. _ _her mammal speciecs common to 200 Arec  lude
badgers (Taxidea taxus), coyotes (Canis latrans), blacktail jackrabbits (Lepus californicus), Townsend
ground squirrels (Spermophilus townsendii), Great Basin pocket mice (Perognathus parvus), pocket
gophers (Thomomys talpoides), and deer mice (Peromyscus maniculatus). Badgers are known for their
digging capability and have been implicated several times for tunneling into inactive burial grounds
throughout the 200 Area. Most badger excavations in the 200 Area are a result of badgers searching for
prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey as rodents,
insects, rabbits, birds, snakes, and lizards. The Great Basin pocket mouse is the most abundant small
mammal, which thrives in sandy soils and lives entirely on seeds from native and revegetated plant
species. Townsend ground squirrels are not abundant in the 200 Area, but they have been seen at several
different sites.

Other small mammals that live in low numbers include the western harvest mouse (Reithrodontomys
megalotis) and the grasshopper mouse (Onychomys leucogaster). Mammals associated more closely w 1
buildings and facilities include Nuttall’s cottontails (Sylvilagus nuttallii), house mice (Mus musculus),
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3 Initial Evaluation

The initial evaluation of 200-WA-1/200-BC-1 OUs builds on the operational history and environmental
setting to describe what is known, or can be inferred about waste sites, for the purpose of making cleanup
decisions. The descriptions integrate relevant site information including contaminants, physical structures,
future land use, and potential exposure pathways. Evaluation results create a basis on which to predict the
nature and extent of environmental impacts, assess exposure to environmental risks, and develop
strategies to reduce risk. The initial evaluations and site descriptions generated in Chapter 3 will be used
to identify key additional data needs presented in Chapter 4.

3.1 Contaminant Sources Based on Process History and Process Knowledge

Environmental impacts in the 200 West Inner Area are primarily the res1  of facility processes, waste
disposal practices, and unplanned releases. The process chemistry and waste-gen g operations at
these facilities were evaluated to identify the primary contaminant source contributors and

release locations.

3.1.1  Primary Contaminant Sources

Liquid effluent, solid wastes, and airborne particulates that were discharged to the environment during
facility operations are the primary contaminant sources in the 200 West Inner Area. At ¢ 2r locations,
waste sites were cre  :d by the windblown erosion and transport of particulate m er from a waste
management facility :.g., tank farm) to an adjacent area. The waste sites within the 200-WA-1/
200-BC-1 OUs exhibit a variety of primary waste sources and release mechanisms. = ¢ following general
categories of primary contaminant sources are associated with the 200-WA-1/200-BC-1 OU waste sites:

e Liquid process wastes were generated during facility operations and released to the environment
either intentione - (e.g., to engineered structures such as cribs or trenches) or during UPRs via spills
or leaks from ta: s, pipelines, or other storage or conveyance components. Process wastes may be
aqueous or none¢ Ieous but are generally identified as exhibiting relatively high concentrations of
known process-related contaminants (e.g., radionuclides or chemicals). This source category includes
wastes that were initially sent to the tank farms and later decanted with the decanted quid diverted to
a vadose zone engineered structure,

e Process wastewater was generated during facility operations and released to the environment cither
intentionally (e.g., to cribs, trenches, ponds, and ditches) or during UPRs via spills or leaks from
tanks, pipelines, or other st rec or conveyance ¢ jonents.]  cess wastewater generally consis
of aqueous liquids that contain nominal or no apparent radionuclides and variable concentrations of
chemical constituents. Examples of process waste water include non-contact cooling water, steam
condensate, wash water from housekeeping in uncontaminated facilities, and sanitary waste water.
Some process wastewater streams (e.g., process cooling water and steam condensate from process
heat exchangers) were subject to contamination in the event of plant upset conditions. These streams
may also contain constituents such as corrosion control chemicals that were added to the water as part
of normal use. Process wastewater was generated and discharged to the environment in small
(hundreds of thc  ands of liters) to very large (billions of liters) quantities at various locations within
and adjacent to the 200-WA-1/200-BC-1 OUs. Sanitary wastewater was generated during historical
and ongoing plant operations and typically discharged to the vadose zone via sanitary sewerage
systems that included septic tanks and drain fields. The septic system sizes and the volume of sanitary
wastewater that was received varied by location and number of employees present at each facility.
Normally, septic systems handled only sanitary waste from bathrooms/showers, etc., but some were
connected to floor drains that potentially received radiological and/or chemical contaminants.
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e Hanford Well Information System (HWIS)—A web-based interface that provides access to well
information for the Hanford Site. HWIS is not a database but an interface to the Integrated Document
Management System (IDMS), containing well history information such as drilling dates, construction
dates, decommissioning status, survey information, well activity information (e.g., sampling and
maintenance), ¢ struction details, and borehole and well records (e.g., as-builts, geologic logs, etc.).

e Hanford Environmental Information System (HEIS)—The official data repository for Hanford
environmental data. It contains a variety of chemical and physical data for va us sample media that
include water ar  soil samples. Analytical data from these waste sites, generated through a selected
data capture date (March 18, 2010), comprise the dataset that is subject to initial evaluation in this
work plan.

e HEIS Geophysical Logging (GPL)—Hanford-specific dat ase containing electronic geophysical
logging data.

e Sampling and analysis results for environmental characterization or waste designation samples
available in HEIS.

e Automated Water Level Network—Hanford-specific database containing water level measurements
for onsite groundwater monitoring wells.

e Effluent Volumes and Discharges—Hanford-specific database that contains information on the
effluent volumes released to the soil disposal sites in the Central Plateau (200 Area).

e Historic reports and information, including technical reports available from the IDMS, Administrative
Record, Public Information Repository, and declassified documents; waste site figures and
engineering drawings (as-built drawings were used to verify site location and construction of
engineered features and dimensions, where available; design drawings were also used if as-built
drawings were not available). Many studies and evaluations of waste sites, waste sources, and
response actions 1ve been published. These documents include the technical manuals for major
operating facilities at Hanford.

¢ Hanford Soil Inventory Model (SIM)---Hanford-specific model that quantifies ¢ taminant
inventories and uncertaintics for waste sites based on  sroximately 50 years of process knowledge.

e Routine environmental monitoring activities and site-specific and Hanford Site-wide groundwater
monitoring reports.

e The Hanford WIDS database contains the history and st s of individual waste sites at ird. Files
may contain photographs, maps, and selected reference documents, either extracted pages or the
entire document associated with the waste site.

e Remote imagery and data including aerial photos, Light Detection and Ranging data and aerial
radiological surveys

e Extrapolation or inference of subsurface geologic conditions and contaminant distribution measured
at representative waste sites to nearby, or operationa - similar, waste sites that have not
been investigated.

3.2.1.2 Compilation and Organization of Data

After the available data were assembled, the information was scanned and compiled by waste site into the
200-WA-1/200-BC-1 OU Waste Site Library. Data files containing information reviewed for each waste
site are compiled in site-specific folders for the 200-WA-1/200-BC-1 OU waste sites and included
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Low-Volume Cribs, Trenches, and Pipe Leaks. Three waste sites (216-U-5, 216-U-6, and
216-U-15) all received relatively small volumes of liquid waste and are expected to exhibit some
degree of residual contamination in the upper vadose zone. The 200-W-42 pipeline transported large
volumes of effluent, but (based on pipeline removal excavations) does not appear to have leaked large
volumes. Chara ‘rization of the bottom of the pipe-removal excavation revealed localized areas of
residual contamination. Closure of the 200-W-42 waste site is pending regulatory agreement on soil
cleanup values.

Surface Contamination Sites. Numerous waste sites in the vicinity of the U lant exhibit surface or
near surface contamination (see Table 3-2). The source of contamination at these sites ranges from
intentional discarding of contaminated debris to accumulation of contaminated wind-borne plants and
unintentional le. 5 and spills of contaminated liquids and solids. Most of these sites have been
subsequently covered with soil or gravel as an interim stabilization activity. Surface conta nation
sites pose primarily a potential for direct exposure at or near the ground surface.

The sites in each site type category in the vicinity of the U Plant are summarized in Table 3-2. Figure 3-5
is a schematic drawing that illustrates the inferred configuration of contamination distribution in the
U Plant vicinity.

3.3.1.3 Waste Sites in the Vicinity of the REDOX Plant

Waste sites in the vicinity of the REDOX Plant (S Plant), included in. )-WA-1 OU, are shown in
Figure 3-6. Listed b »w are site groupings for the REDOX Plant vicinity waste sites:

Underground Storage Tanks. UST 200-W-75 consists of three in-ground ste  cylinders containing
soil around sealed radioactive sources. These structures were used to test and calibrate down-hole
radiation detection devices. These USTs are now out of service and have been covered with gravel.
The sealed radioactive sources remain within the cylinders of soil.

Structures and >undations. Site 207-S is the retention basin for historical cooling water and steam
condensate disc  -ges from the REDOX Plant. The basin became grossly contaminated and was
taken out of ser e and filled with soil in 1954, Site 200-W-22 is composed of the remaining
foundation works for the former 203-S, 204-S, and 205-S Buildings where uranyl nitrate hexahydrate
solutions were managed.

igh-Volume Process Waste Cribs and Trenches. Sites 216-S-1& 2, 216-S8-7, 216-S-20, 216-S-3,
216-S-22, 216-S-23, and 216-S-25 could exhibit full ss vadose zone col  mination.

High-Volume ( oling Water/Steam Condensate/Chemical Sewer Cribs and litches. Two waste
sites, located in the vicinity of the REDOX Plant, include the 216-S-5 and 216-S-6 Cribs. These cribs
received high contaminant inventories, which likely caused groundwater contamination during
operation. Therefore, both cribs could exhibit full thickness vadose zone contamination.

Injection Wells and French Drains. One French drain waste site, 216-S  is included in the vicinity
of the REDOX Plant. This site received a substantial volume of tank farm condensate. The site was
subsequently inundated by 216-U-10 Pond. Vadose zone residual contamination resulting from this
site’s operation is expected to have been substantially diluted and moved away from the point of
discharge by the rge volume of water discharged to the pond. Residual vadose contamination at this
waste site is expected to be similar to conditions observed in 216-U-10 Pond. UPR-200-36 was
created when effluent from 216-S-1 and 2 Cribs discharged to groundwater t Hugh failed

well casing.
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3.4.4 Groundwater Use

The groundwater un rlying the Central Plateau is contaminated and is not currently withdrawn for
beneficial uses. Groundwater wells are routinely used on the Central Plateau to measure or monitor
groundwater contaminants, groundwater conditions, and to support groundwater pump-and-treat systems.
Several wells are also available to supply emergency cooling water to facilities, if needed. Groundwater
beneath the Central Plateau is not anticipated to become a future source of drinking water until cleanup
criteria are met. DOE’s goal is to restore Central Plateau groundwat  to beneficial use, unless restoration
is determined to be technically impracticable.

3.5 Potential Applicable or Relevant and Appropriate Requirements

A preliminary identification of potential ARARs and to-be-considered (TBC) information in the scoping
phase can assist in 1 ially identifying remedial alternatives and is useful for initiating communications
with the support age 'y to facilitate the identification of ARARs. Furthermore, early identification of
potential ARARs will allow better planning of field activities. Because of the iterative nature of the RI/FS
process, ARAR identification continues throughout the RI/FS as a better understanding is gained of site
conditions and remedial action alternatives.

ARARSs may be categorized: (1) as chemical-specific requirements that may define acceptable exposure
levels and, therefore, be used in establishing preliminary remediation goals (PRGs); (2) as
location-specific rec rements that may set restrictions on activities within specific locations such as
floodplains or wetlands; and (3) as action-specific, which may set controls or restrictions for particular
treatment and disposal activities related to the management of hazardous wastes. CERCLA Compliance
with Other Laws Manual Interim Final (EPA/540/G-89/006) contains detailed information on identifying
and complying with ARARs.

Appendix F provides a table of potential ARARs and TBC material for the 200-WA-1 and
200-BC-1 OUs.

3.6 Methodology for Fate and Transport Evaluation

In most instances, the primary source material released to a waste site ies not re ain at the site in its
original form and may migrate vertically 1d laterally within the vadose zone. Significant fate and
transport studies and evaluations have been conducted in the 200 West Inner Area, and are described in
the following reports:

o Supplemental Remedial Investigation/Feasibility Study Work Plan for the "0 Areas Central Plateau
Operable Units  DE/RL-2007-02, Draft A)

o  Final Feasibility Study for the Canyon Disposition Initiative (221-U Facility) (DOE/RL-2001-11)
e Vadose Zone Contaminant Fate-and-Transport Analysis for the 216-B-26 Trench (PNNL-14907)

o Vadose Zone Transport Field Study: Summary Report (PNNL-15443)

¢  “Development of a Conceptual Model for Vadose Zone Transport of Tc-99 at1 ford’s BCC1 3
and the Screening of Remedial Alternatives-9458” (PNNL and CH2M HILL Plateau Remediation
Company [CHPRC], 2009)

e Regulatory Criteria for the Selection of Vadose Zone Modeling in Support of the 200-UW-1 Operable
Unit (DOE/RL- )7-34)
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4 \ )rkPlan Approach: d Rationale

This chapter presents the approach and rationale for conducting e RI/FS for the 200-WA-1/

200-BC-1 OUs. The data collected during the RI will be used to characterize the waste sites, support the
BRA, and evaluate remedial action alternatives. Characterization activities arc based on identified data
gaps that will be filled to support the RI/FS. The SAP will describe the types of analyses to be performed;
the samples to be analyzed; and the precision, accuracy, representativencss, completeness, |
comparability parameters to be used in order to obtain a sufficient r  resentation of conditions at the site.
The SAP will be prcpared following approv. of this work plan. If during the RI/FS process additional
data nceds are identified to support development of remedial alt atives, then a supplemental DQO and
SAP will be developed.

4.1 Strategy for Defining Di  Needs

Data gathering occurs at various stages in the RI/FS, remedial design, and remedial action process:
Decision Stage. Data are collected during the RI to support the following actions:

e Identify contaminant sources.

e Evaluate the nature and extent of contaminants in environmental media.

e Evaluate potential risks to human health and the environme:

e Determine the nced for action through the BRA.

e Support the development and evaluation of remedial action alternatives to mitigate unacceptable
risks.

Reme al Design Stage. Additional field d 1 may be collected to support remedial design. For example,
sampling may be conducted to morc preciscly determine the boundaries of an excavation and to verify
waste characterization information for disposal purposes.

Remedy Implementation Stage, Additional confirmation or verification data may be obtained to support
remedy implementation and may be obtained during the observational approach.

Remedy Completion St re. Data may be collected during this stage to verify that the remedy is effective
and mitigates the identified risk for the waste sites 1d that the remedial action is complete.

This work plan presents an evaluation of data at the decision stage. Information concerning the nature and
extent of contamination at waste sites was assessed to determine whether sufficient data exist to evaluate
risks and consequently develop an appropriate remedial decision. It is important to remember that in
asscssing the need for data at this stage, the desired outcome is risk and remedy determination, not
elimination of all uncertainty. The 200 West Area has a significant body of historical data that was
included in this evaluation. 1is chapter focuses additional data gathering on waste sites where
uncertainty precludes risk evaluation or remedial alternative decision.

The approach to determining data needs to support remedy sele  on of 200-WA-1 OU waste sites in this
work | .n assumes a bias toward RTD, whenever practicable, to break the direct contact pathway to
receptors. RTD candidates include waste USTs and waste sites associated with near-surface vadose zone
contamination. Sampling and analysis associated with the removal action will be conducted during the
remedial design and/or implementation stage. In the cvent these site are determined to pose a threat to
groundwater during the remedial design and/or implementation stage the bias toward RTD as the
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appropriate remedy will be re-cvaluated and other remedial alternatives may be selected (c.g. monitored
natural attenuation, no further action, partial RTD or construction of an eng  eered barrier).

411 Data Needs Assessment Process

The goal of the data needs assessment is to identify waste sites that require additional data in order to
evaluate risks or to enable selection of a final remedy. Data needs are identified by reviewing
uncertainties associated with the nature and extent of contamination, contaminant migration pathways,
future groundwater quality impacts, assessment of risk to human health and the environment, and
development of remedial action alternatives.

The following are site-specific objectives of the data needs assessment:

e Evaluate the available data on the nature and extent of known and potential environmental
contamination at each waste site.

e Determine whether the data are sufficient to assess risk to human health and the environment and to
make remedial decisions.

e  Where data are determined to be insufficient, recommend sampling and analysis to fill the data gap.

This section presents a summary of the process that was used to meet site-specific objectives. As
described in Section 3.3.1, the 200-WA-1/200-BC-1 waste sites were segregated into the following five
geographical and operation-based units:

1. T Plant Vicinity

2. PFP (Z Plant) Vicinity

3. U Plant Vicinity

4. REDOX (S Plant) Vicinity

5. BC Cribs and Trenches Vicinity (200 .C-1 OU)

The distribution of sites within the geographical and operation-based areas allows for the assessment of
data needs for the following situations:

Sites with similar plant process, geochemistry, and potentially expected contaminants
Analytical data, geologic and soils information, and groundwater parameters for a similar area

e Other remedial action decisions affecting waste sites within a geographical area (for example,
proposed Canyon facility or tank farm barriers)

e Potentially similar contaminant expos e routes

The 200-WA-1/200-BC-1 waste sites are identified by geographical area, waste site type, d prin y
source in Table B-5, located in Appendix B. Figure 4-1 provides an overview of the data needs
assessment process.

Baseline risk screening is focused on in Chapter 3. Section 3.12 summarizes preliminary RAOs.

Table B-8 (in Appendix B) is a Preliminary Screening of Remedial Technologies for Vadose Zone
Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds—Hanford
200 West Area.
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Sampling and analysis for eleven of these waste sites have already been scoped in existing SAPs
(Section 3.2.2). The seven waste sites that require an approve SAPare2 ~  6-S-12,216-S-14,
216-S-23, 216-S-25, 200-W-15, and 216-S-6. Waste site 216-S-6 was inc 1e Supplemental
RI SAP; however, the depth of the sampli  and analysis was inadequate g a remedial action
decision. ...e Supplemental RI SAP could be amended to include additio: f sampling and

analysis for 216-S-6. A new 200-WA-1 SAP could be developed for the six excluded sites, or the six sites
could be included in an existing SAP addendum. Data needs and fulfillment requirements are expounded
in Chapter 5.
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excavation is feasible, whereas direct-pus sampling technology may reach depths exceeding 45.7 m (150
ft.); each technology will have its own qualitative definition of shallow versus deep

Description is a brief description of the technology.

Effectiveness, Implementability, Relative Capital Cost, and Relative Operation and Maintenance
(0O&M) Cost include information relevant to the screening criteria in accordance with EPA and NCP
guidance. The screening criteria also include how the criteria rates with respect to other technologies,
taking into account site-specific information. These are labeled as low, moderate, or high, and are
designated based on field implementation experience, results of pilot tests or case studies, and
engineering/professional judgment.

Sustainability is not one of the EPA core screening criteria, but it is included for informational purposes.
Sustainability is not used as a determining factor in retaining or not retaining a particular process option.
Sustainability evaluates the relative impact the technology could have on energy and water use,
generation of greenhouse gases (GHGs), water use, waste generation, or land and ecosystem protection.
Under Task 9, the following will be considered:

e Green sustainability and remediation (GSR) (EPA 542-F-08-002, Incorporating Sustainable
Practices into Site Remediation; EPA 542-R-08-002, Gre R« liation: Incorporating Sustainable
Environmental Practices into Remediation of Contaminated Si  and EPA, 2009, Principles for
Greener Cleanups)

¢ Net environmental benefit analysis (NEBA) (Efroymson et al., 2004, “A Framework for Net
Environmental Benefit Analysis for Remediation or Restoration of Contaminated Sites”)

The goal will be to include ._.’A’s green remediation considerations (including application of NEBA to
address ecosystem service changes) and NEPA values into NCP criteria evaluation during the FS.
GSR and NEBA evaluations will be presented in more detail in an appendix to the RI/FS report.

Examples of how GSR metrics could be used in the FS relative to ARARs, NCP criteria, and NEPA
values include the following:

e Relative amount of waste generated
e Relative amount of GHG generated
e Impacts to the vadose zone and other resources for each alternative

¢ Demonstration of NEBA to determine whether a partici ir remedial alternative causes more
environmental harm than the exposure it is intended to address

NEBA is a method for comparing and ranking the net environmental benefits of various remedial action
alternatives to natural resource costs associated with mi  iple mana  nent alternatives. Net
environmental benefits are the gains in environmental services or other ecological properties attained by
remediation or ecological restoration, minus the environmental injuries caused by those actions.

NEBA involves activities common to remedi; action alternatives analyses for state regulations,
CERCLA, response actions under the NCP, compensatory restoration actions under the Natural R urce
Damage Assessment, and proactive land management actions that do not occur in response to regulations
(valuing ecological services or other ecological pro; ties, assessing adverse impacts, and evaluating
restoration options).
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5.12.3 Post-ROD Activities

The selected remedial alternative is implemented when the final ROD is  proved. This stage usually
involves remedial design and design investigation studies to support detailed design and construction.

Protectiveness of the remedy will be evaluated through the use of the five-year review process.

If new information is generated that could affect the implementation of the selected remedy, the
information will be addressed through one of the following :ans:

e Memorandum to the post-ROD file for an insignificant or minor change
e ESD for a significant change
e ROD amendment for a fundamental change
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for approving the RI/FS work plan and subsequently for approv :the finalr  :dy, approving ‘
completion of construction, and proposing sites for deletion from the NPL.

As a participating agency, Ecology’s regulatory responsibilities are to provide assistance if requested by
the lead regulatory agency (EPA), to fulfi mandatory legal obligations (such as under a permit), and to
consider concurrence for a CERCLA remedial action.

7.1.3 Contractor Organization

RI/FS activities are being conducted by CHPRC under DE-AC06-08RL 14788, CH2M HILL Plateau
Remediation Company Plateau Remediation Contract. CHPRC is responsible for integrating and
executing the full scope of RI/FS activities in the Central Plateau.

7.2 Project Coord ation, Decision Making, and Documentation

Coordination among EPA, the lead federal agency (DOE), and the contractors is essential for successful
execution of the decision document development activity. Consensus from the regulatory agency project
managers will be documented using change control forms in accordance with RL-TPA-90-0001.

7.3 Change Control and Dispute Resolution

The work plan represents the Tri-Parties’ assessment of the data needs at the end of the systematic
planning process. As new information becomes available, changes to the work scope may be required.
These changes will be made to the work plan, depending on the nature of the change. Changes that affect
the Tri-Party Agreement (Ecology et al., 1989a) are documented using change control forms. The class or
level of the change (i.e., signatory, executive management, or project management) is noted and the
description, justification, and impact of the change are documented.

Dispute resolution is handled in accordance with the Tri-Party Agreement, Article XVI

(Ecology et al., 1989a). The Tri-Parties are to make reasonable attempts to resolve all disputes informally
at the project manager level. Disputes that cannot be resolved informally are submitted in writing to, and
resolved by, the interagency management integration team at the executive manager level. If resolution is
not achieved at this level, the dispute is forwarded to higher levels of management. As a last resort, the
dispute resolution process outlined in the Tri-Party /  eement, Article XXVI

(Ecology et al., 1989a), is used. To promote dispute avoidance, potential problems will be identified early
in the RI/FS process, and associated contingency/variance plans will be developed.
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Appendix A

WIDS Assessment Spreadsheet
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on site activity. http://www7.rl.gov/rapidweb/ENVPRO-
RCRA/docs/181/docs/Part%20111_OU-06_CWC_Part%20A%20Form_2008-09-
22.pdf?CFID=5973366&CFTOKEN=12310332&jsessionid=5a303853080cdB8033 1f
314782706 1683b5a

Z PLANT BP, Z Plant Burning Pit, Z Plant Burn Pit

This site is compietely located within the boundaries of 218-W-4C. Burn pit was
excavated during construction of the burial ground. Physically located in 200
West Inner Area. Project team decision considering validation of site classification
of Consolidated. Removed from RI consideration.

1 "Other" designation is a category for sites that were not assigned to a specific OU for a variety of reasons
(e.g., unable to locate sites, removed fro

i consideration, never received waste, consolidated with another site, etc.} as noted.
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This appendix contains and overview of supporting waste site information consisting of historical waste

streams from operating facilities, availability of analytical and geophysical data, indications of historical

groundwater impacts, and a preliminary screening of remedial technologies.
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COPC
DNA
EE/CA
ERDF
ET
GHG
HEIS
IMUST
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MNA
N/A
NCP
Oo&M
Oou
PAH
PCB
PFP
PRTR
R&D
RCRA
REDOX
RI/FS
RTD
TBP
TRU
UNH
WIPP
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Terms

below ground surface

contaminant of potential concern

data needs assessment

environmental evaluation/cost analysis
Environmental Restoration Disposal Facility
evapotranspiration barriers

greenhouse gas

Hanford Environmental Information System
Inactive Miscellaneous Underground Storage Tank
In Situ Gaseous Reduction

monitored natural attenuation

not available

“National Oil and Hazardous Substances Pollution Contingency Plan”
operations and maintenance

operable unit

polynuclear aromatic hydrocarbon
polychlorinated biphenyl

Plutonium Finishing Plant

Plutonium Recycle Test Reactor

Research and Development

Resource Conservation and Recovery Act of 1976
Reduction-Oxidation Plant

remedial investigation/feasibility study

removal, treatment, and disposal

tributyl phosphate

transuranic

uranyl nitrate

Waste Isolation Pilot Plant
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Coating Removal NaOH 4,700 gal per 1.5 metric | Tank Farm This was an alkaline
Waste (221-T) NaNO, tons of fuel waste stream.
NaA102
NaQSiO3
NaN02
Metal Dissolution NO, To Stack Released to atmosphere.
(221-7) Xe
1B
Metal Waste (221-T) | UNH (uranyl 5,700 gal per 1.5 metric | Tank Farm This waste stream
nitrate tons of fuel contained most of the
hexahydrate) residual uranium from
Fission products the irradiated fuel. This
was an acidic waste
HNO; stream that was made
H,SO, alkaline before transfer
H;PO, to the tank farm.
NaNO;
NaOH
N32COz
First Cycle Waste CaPO, 4,700 gal per 1.5 metric | Tank Farm This acidic waste stream
(221-T) Z13(POy)5 tons of fuel was made alkaline before
. transfer to the tank farm.
H;PO,
HNO;
BiPO,
Fex(SO4);
Cr(NO;);
(NH4)2504
(NH4),SiF
NaNO3
NH;NO;
PU(NO3)4

Fission products
NaOH
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Cooling Water and Water About 26.8 million L 216-T-4-1 This waste stream could

Steam Condensate (7.1 million gal/day) Pond/Swamp become radiologically
via 207-T contaminated during
Retention Basin, | system upset/equipment
then to failure episodes. Waste
216-T-4-1D stream could be held up
ditch; later to in retention basis, but
216-T-4-2 there was no diversion
Ditch.* capability.

Chemical Sewer Any of the Not a routine release 216-T-4-1

Waste (221-T and nonradioactive Pond/Swamp

224-T) materials listed via 207-T

above Retention Basin,

then to
216-T-4-1D
ditch; later to
216-T-4-2
Ditch.

222-T Process Liquid waste About 1,000 to To 216-T-2 Reverse well estimated

Control Laboratory containing any of | 3,000 L/day (260 to Reverse Well to have received 2.6 Ci

Waste

the materials
listed above

800 gal/day)

(1945 to 1950)
and later to
216-T-8 Crib
(1950 to 1951).

of fission products and
600 mg of plutonium per
month for approximately
60 months; expect
similar discharge to crib
for approximately

12 months.

a. The waste tank farms (e.g., 241-T, -TX, and TY) received high-level waste from T Plant; however, they are assigned to
RCRA waste management areas and are not further assessed in this 200-WA-1 OU RI/FS.

b. Waste sites 216-T-3 Reverse Well and 216-T-6 Crib are assigned to the 200-DV-1 OU and are not further assessed in this

200-WA-1 OU RI/FS.
c. Waste site 216-T-4-2 Ditch is assigned to the 20(

¥-2 OU and is not further assessed in this 200-WA-1 OU RI/FS.

d. Additional information on rates and volumes of discharge can be found in Appendices D and H.
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Cooling Water and Water 216-U-10 Pond via This stream could
Steam Condensate 207-U Retention become contaminated
Basin* and during periods of
216-U-14 Ditch. system upset or
Later. 216-U-16 equipment failure.
Crib \’/13 207-U The 207-U Retention
Retention Basin. Basm.offered hold-up
capacity, but no
diversion capability.
271-U and 224-U Any of the Not a routine 216-U-10 Pond via
Chemical Sewer nonradioactive discharge 207-U Retention
chemicals used in Basin and 216-U-14
the tributyl Ditch.
phosphate (TBP)
process. This
includes:
o } 03
o NaOH
° Nast4
° CaCO3
L4 HzNSO3H
o Fe(SO,).
(NH,4),80,.6H,0
e TBP
o NPH (Kerosene
range
hydrocarbons)
Process Condensate | Water Variable, ranged 216-U-8 Crib via This acidic waste
from 221-U, 224-U, | HNO, from 1,000 L/day to | 270-W stream was initially
and 224-UA CaCO; 132,000 L/day Neutralization Tank | pH-adjusted to near
= (260 to (1952 to 1960). neutral by passing
35,000 gal/day) 216 -12 Crib? via through a limestone
NO; L bed prior to discharge
5 270-E Neutralization
PO, Tank® (1952 10 to 216-U-8 and
Na' , 216-B-12 Cribs. Later,
N 60). ) it was discharged in its
K 216-U-12 Crib original acid condition
TBP (1960 to 1988). t0 216-U-12 Crib.
NPH 216-U-17 Crib via During final years of
(kerosene-range 224-U-CNT operation, the stream
hydrocarbons) (1988 to 1994). was again adjusted to

Fission products
Uranium

near neutral pH before
discharge to216-U-17
Crib.
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Table B-8. Preliminary Screening of Remedial Technologies for Vadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds—Hanford 200 West Area

Removal Excavation Standard All Shallow Shallow soil in identified High High Moderate/High Low to none Moderate/High | Retained Retained as potential
Excavation source areas is removed using component of remedy.
conventional construction Shallow sources removed. Shallow excavation is No associated | Waste
equipment. Excavation typically straightforward. cost. generation if
limited to a maximum depth | A permit is required for excavated soil is
ofapproximately 6m excavation in the 100, 200, disposed Of;
[20 ft] bgs. Excavated soil is and 300Areas and the GHG and
segregated (automated or Hanford Reach National energy for
laboratory based) to Monument. excavation
determine disposal or equipment.
treatment requirements.
Deep All Shallow/ Soil is removed from a depth | High Low/Moderate High Low to none Moderate/High Retained Retained as potential
Excavation Deep greater than approximately component of remedy.
6 m [20 fi] bgs. Deep Locations of the deep Shoring may be difficult with No associated | Waste
excavation would require sources will be difficult to cobbles and boulders. cost. generation if
implementation of more identify, meaning large Significant safety issues with excavated soil is
complex technologies such as | areas would have to very deep excavations. A disposed of;
large lay back for open-pit excavated to depth to ensure | permit is required for GHG and
type excavation. that the deep sources were excavation in the 100, 200, energy for
Alternatively, use of shoring. removed. and 300Areas and the excavation
Excavated soil is segregated Hanford Reach National equipment.
(automated or laboratory Monument.
based) to determine disposal
or treatment requirements.
Ex Situ Ex Situ Solidification/ | Mobile to Depends Contaminants are physically | Moderate High High Low Low Not Screened out in favor of
Treatment Treatment Stabilization semimobile on bound or enclosed within a Retained* disposal in the ERDF.
and and contaminants excavation | stabilized mass Effective at immobilizing Well-established technology. No associated | GHG and Additional handling of
Processing, Processing® (technetium-99, | method. (solidification), or chemical | contaminants in excavated Site-specific studies need to cost. energy used for the excavated soil will
and Onsite chromium(VI), reactions are induced material. However, the be completed to evaluate production and significantly increase
Backfilling strontium-90, between the stabilizing agent | stabilized mass must be equipment required and delivery of costs and increase the
and uranium) and contaminants to reduce protected from weathering appropriate cement agents. reagent, and for potential for industrial
their mobility (stabilization). | and seismic activity for Significant health and safety transport and accidents and
Agents include soluble long-term durability. CORSEINE: mixing. contaminant exposure,
phosphates, pozzolan/ which could pose
portland cement, and considerable risk to
polyethylene extrusion. The workers.
stabilized mass is retumed to
its original location, capped
to shed water and prevent
weathering, and the locale is
engineered to withstand
seismic activity.

B-32











































-2010-49 DRAFT A
IBER2( |

3 This page intention y lef lank.

B-46







This page intentionally left blank.

B-48

D(

RL-2010-49, DRAFT A
DECEMBER 2011






U W N

Plate C-1.
Plate C-2.

Plate C-3.

DOE/RL-2010-49, DRAFT A
DECEMBER 2011

~ Contents

200-WA-1/200-BC-1 Remedial Investigation Work Plan Wa : Sites

200-WA-1/200-BC-1 Waste Sites Where Cs-137 Concentrations Have Been Detected
in Groundwater

200-WA-1/200-BC-1 Waste Sites Where Sr-90 Concentrations Have Been Detected
in Groundwater



Whanford\data\sitedata\PRC-Spatial\Projects\Remsel\Projects\IA200_WA_1\MXDs\PRC_WA_1_SiteMap_2011Nov30.mxd

I
e el el i Y !
1 | N I
I | '.‘\ I
. | N 1
: | Y\ 216-T-35 ; \
: | L 216-T-34 ;
, SN </ ,200-w-21 .
I " - /' «UPR-200-W-4 5
I < —~UPR-200-W-65 —
| i ¢ ~UPR-200-W-3
N 2 e S = UPR-200-W-73
! . 2% g s ~216-T-29
1 216-T-9, 10, 11 \Maﬁﬁium-zoo-wm
I — UPR-200-W-166——=___| ||| \y 4 T
L —— 80 216-T-2
i } “\:‘ 21 /6'T'1 2 \'i\l\j\z,' 8-W-8
- zoo-w-sgp />~216-T-8 s
I 200-Wi128——_ /" 200-W-9
i _ izoo-vy-saw
alainly” 1 // 2%‘2’6‘.’\1’7;231 241-T-361
_____ 2] | 216-T-13 UPR-200-W-63
Rk 200-W-127
. ,200. UPR-200-W-14
oy’ 200-W-82
| 2607'W8 = / ' _‘ UPB-200:-W-’757 : .
= ——200-W-13 . .
1216-Z-16 | F;:»//zoo-w-1z~' o a
231-W-151 NUTTT—200-W6 e p
,,,,,,, - 216-Z-4 \ ,200-W-86 '
I 216-Z-6 p_
| JRI6UE S e o d
| = UPR-200-W-101 A N
; UPR-200-W-138 _ o G -
: B UPR-200-W-162 W = B || b
: | .!UA.WA;__\_,, s i e me—— s e 2 _____A_A’T:,; R e T ——— e i : /”) ‘ e ;
i "216333 ——— e ——— e T T et e e = » i I s R e e it - 7/ | ‘
I T ﬁ"/ / '£
; , 200-W-136 | 7 .
' | ‘UPR-200-W-33 7/
: L SR S R R P SR, e e e s I R AN RS T L e e el sl A ’ -
y . i O ——200-W-89 e 7
Ayr.. | Y ooV v 1-U-361 65 -
UPR'ZOO'W'T' 216-U-16 216-B-538 216-B-54 , --------------------------- -
UPR-200-W-111 , Sk & 200-W-71 216-B-53A /
/ 216-U-3 ¢ 216-U-17 ! 6"?‘3?2
... == .. UPR-200-W-39 22116‘5"3Bf_221‘) e
T i 200-W-54_; 216-U-8 : 200-W-12 Aﬁ e A : /‘.I 200-E-14
| 2N6S4— 4 216-U-12 7 2121;:;;sz ’ff.’“/ b
Resne ;’/; e ,‘M ~;\. i W. ‘ = e S "*‘
;_:" UPR-200-W-20— 21 8-W-9 UPR-200-W-46 ]f 216-B-31 *—4_,’\21 6-B-17
|, 216:525 # UPR-200-W-41 i 216-B-32 ’\216-B-16
216-S-18.2 ; 216-B-33—————
PR-200-W-36 UPR-200-W-116 B-34— o1, | ~216-B-18
UPR-200-W-51 ) S 200-W-101 216-B-3 216-B-58
/ !216-SX-2/ 216-S-8 , 216-B-23 N\216-B-19
/ Bt | 216-B-24 |
A\ . 216-B-25 : B-
/ | 216-B-26 e e
Y = | 216-B-27 I
" 200-W-11 L s B e T e R o e e e e e e e e e s B R T S e e R
21 6'8'20 21 6'3"22
. “UPR-200-W-82
200-W-22
200-W-15
0 250 500 750 1,000 meters
L | | | J
| I | I |
0 750 1,500 2,250 3,000 feet

Plate C-1: 200-WA-1/200-BC-1 Remedial
Investigation Work Plan Waste Sites

DOE/RL-2010-49, DRAFT A
DECEMBER 2011

Legend

B 200-wWA-1/200-BC-1 WIDS Site
WIDS Site

[ = ===

! ' Inner Area Boundary

e

CHPUBS_CP_00064




00-W-

A /ﬁo-w-1

‘?}9?\%26-3(37) //

. “UPR-200-W-82
200-W-22

200-W-15

‘699-32-721\( 3)

_Mhanford\data\sitedata\PRC-Spatial\Projects\Remsel\Projects\IA\200_WA_1WXDs\PRC_WA_1_SiteMap_2011Nov30_Cs_137.mxd

‘699—32-708(3)

‘89949-79(2)
!_ in&w&%?;%;i ;(9:)wn(3ﬁ9ﬂ7iaf3):mm§(9ﬂ%m : .(3) - 4299-W6-8(2) i25)9-Im;-7(1) :
. I W :
l i 3 mm‘;v 429w
, ] K/ ,200-w-21
| / : B ' 5 ~t>\?!._jPR_200.w-4 grrreash {04569A(2)
' 1 e o ——=UPR-200-W-65
: iy <~UPR-200-W-3
‘zsgiws-ﬁ!!) ¥, 2 b \ UPR-200-W-73
1 N “ 216-T-33\ > —216-T-29
e 299-W10-20(3 i 216-T-9, 10, 11 A ——7?;7‘7}"5UPR-200-W-67
: | f TIﬁ*uPR-zoo-vIz;rt;6 R 459.w11m(\1)- 6l i
16(T-12—= 220 7 A
E 2 ma j;;~’-\,\t":z1s-w-8
| // : ; = ‘*N 216-T-8
1 I fjf 7 200'W"9
: . ‘299-w114;(1)
241-T-361
UPR-200-W-63
e iy 200-W-127
| <O UPR-200-W-14
Sy | >N200-w-82
B el
299-W15-20 I ¥ | _-:f IIZOO-W-13IT, III g ~
I j : : w>—200-W-14" \:;_—«:i_&zss.wu-m(zni-“
(WSS 231-W-151 200w =
: 16-Z-4 | N (200-W-86
7% e «/JUPR-200-W-117"
| At \ ;UPR-200-W-60
200 W1s-24(1) (216U
| 216-U-5 ' )
] UPR-200-W-101
gmmaema] UPR-200-W-138
mowiazz  owied zoo-w-a'r\\ -
:299-w1s.27(z) /f PR-200-W-118- l ;::g'g::e
: 299:W18.28(2) e W 216-U-15 f i W: sy
, 2 UPR-200-W-78<_
,..2,?9‘““3‘2 2o - — T
o = = . 200-W-89
UPR-200-W-71~" | -
UPR-200-W-111—""290.yy-67- 200-W-71
’ ' 216-U-3 216-U-17
.. . 4 UPR-200-W-39
[ ' /2oo-w-12
599_35_73#;3,, 3(45g@00 W2 : UPR-200-W-41 SE98-36-T0A(1)
i o UPR-200-W-116
. i DL 200-W-101
I\ 216-SX-2 218.5.8' 24 S =
ot , b W C ez 1o $E99-35-70(14)
/ 29m-11. e

e e

ey
- — e e e s mm s o o wm e
i i

‘299—E 18-1(5)

216-B-53B
216-B-53A

216-B-54

216-B-29~_,

216-B-30—

216-B-31 ——
216-B-32

21 6-B-33”_/
216-B-34— 246.B-58///——

216-B-23

216-B-24 N\

216-B-25

21 6-B-26 21 6'B‘28

216-B-27

‘59943-56(5)

0 250 500 750 1,000 meters
I I I I |

[ I l I G2

0 750 1,500 2,250 3,000 feet

216-B-22

.f: 59-&13-7(13) :

f I
= y I
at 7/ |

ey Lo i I
,/J e ) 1
I Z —- ,"’I = s |
/ o :
R e e :
//ff
4
/7,216-B-15
200-E-14

A_216-B-14
“
%—\‘—\21 6-B-17

| 216-B-16

: 216-B-19

: 216-B-52

_________________________________________________________________________________ J598-34-516)

‘69931 -53B(1)

Plate C-2: 200-WA-1/200-BC-1 Sites With Historical Cs-137 Groundwater Impacts

DOE/RL-2010-49, DRAFT A
Legend DECEMBER 2011

*  Monitoring Well with Cs-137 Detections

200-WA-1/200-BC-1 WIDS Sites with historical Cs-137 groundwater impacts
B 200-wA-1/200-BC-1 WIDS Site

. WIDS Site

I
: i Inner Area Boundary

CHPU P _0007a




699-48-77D{19)
* .sssu-m:(zz)

JFIS4BTTA(1S)

Soa e MNSMNRAIRNE s e T s e - s c -We- -W6-
— 2= ﬁwm& - JOTWI(T x?sm&1) .zsswsnnezsiw 5(1)

200-W-21
PR-200-W-4

&

< -216-T-29
”"/UPR-zoo-w-w
216-T-2

218-W-8

200-W-9
S Wt-8(1)
241-T-361
UPR-200-W-63

200-W-127

UPR-200-W-14

0| > 200-w-82
=—UPR-200:W-76

R e e e e B B e S e S mmm s mmm e e e

T

Vg
1;99.
UPR2

i e ST
W i
-

00-W-76//ll mi==2200WA3_ . E 4
E—""" 200-W-14- L"“’k___i:__‘ms.w14-10(14)i-j py o G

= i

i K\%zm L L v -

|~ ,200W86 0 \ -~ W i
JUPR-200-W-117 " — -

5-4(77) | [P e B }

231-W-151
———216-Z4
299-w1s-17(122 16-2-6

N —— -

7
=
U
o
R
=]
e
=
&
o
| |

J,

H

b

. 216-U. _§ - “ﬂw;_'_,_,__‘ ::‘:;;»\E
2¢6-U-5 '
UPR-200-W-101 | ,‘
UPR-200-W-138 o G o
UPR-200-W-162 - B
216-U4A @ B )
216-U4 o S

i

|
|
|

200-W-103

|
|
|
|

200-W-136
‘UPR-200-W-33 P i ] 2 )

W e v e emn w wen we ew | gees N el L
[ )

P — : AL g ——200-W-89 "
. [ 1 / 216-B-53B

200-W-67 200-W-71 216-B-53A
- 216-U-3 216-U-17

| gEeeen N | e, UPR-200-W-39 Kt

UPR-200-W-7%:
UPR-200-W-111

299-W19-93(4)

2@6,w-77'

ol

1 b
":399—&9-7(11)

©,200-W-12

21 6-B-29\: g

299-W22-22(37)

UPR-200-W-46 o =" 216-B-30~———

216-B-31 ——ama

/1/] 209€13

J:ig:?fﬂa-atz) U

i‘?é1s-w-9
-200-W-3

UPR-200-W-41

UPR:200-W-116
2o§fw-1o1 216-B-34— 16.8.5

| &390 ¢
' 216-B-23 .
16882 ; L B o 216-B-24
,r‘"‘: ‘ < 298W22-19(92) .899-35-70(1) 21 6'8'25
BFE 216-B-26
216-B-27

—————————————————————————————————————————————————————————— 099-34.89(1)
———————————————————————————————————————— 5

I . } l ' $529-33-56(1)
 es9: \ ‘UPR-200-W-82
\200-W-22

200-W-15

s
—-— -
# __--—
-
——

216-S-14

699-32-72A(1}
®

699-30-66(1
. 66(1)

Plate C-3: 200-WA-1/200-BC-1 Sites With Historical Sr-90 Groundwater Impacts

DOE/RL-2010-49, DRAFT A
Legend DECEMBER 2011

*  Monitoring Well with Sr-90 Detections
200-WA-1/200-BC-1 WIDS Sites with historical Sr-90 groundwater impacts

ok 0 O B 200-WA-1/200-BC-1 WIDS Site
r | | | | _____ WIDS Site

0 750 1,500 2,250 3,000 feet o
. i Inner Area Boundary

| Whanfordidata\sitedata\PRC-SpatialProiects\Remse\Projects\IA200 WA 1WWMXDs\WPRC WA 1 SiteMap 2011Nov30 Sr80.mxd CHPUBS CP_0008a)






