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EXECUTIVE SUMMARY

The 200 Areas Remedial Investigation/Feasibility Study Implementation Plan - Environmental
Restoration Program (Implementation Plan) addresses approximately 700 soil waste sites (and associated
structures such as pipelines) resulting from the discharge of liquids and solids from processing facilities to
the ground (e.g., ponds, ditches, cribs, burial grounds) in the 200 Areas and assigned to the
Environmental Restoration Program. This Implementation Plan does not address the waste storage tank
farms located in the 200 Areas (or the waste constituents in the vadose zone resulting from their leakage),
other waste management programs, decontamination and decommissioning of facilities or buildings, and
previously contaminated groundwater. Individual sites within the 200 Areas fall under the auspices of
different regulatory agencies and drivers (e.g., Resource Conservation and Recovery Act of 1976 [RCRA]
past-practice sites); RCRA treatment, storage, and/or disposal units are regulated by the Washington State
Department of Ecology, and Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA) sites are regulated by the U.S. Environmental Protection Agency. The

U.S. Department of Energy, the U.S. Environmental Protection Agency, and the Washington State
Department of Ecology teamed to establish a streamlined approach resulting in a mutual commitment to
define and implement a common regulatory, characterization, documentation, and communication

strategy, which is described in this Implementation Plan.

The Implementation Plan outlines the framework for implementing assessment activities in the 200 Areas
to ensure consistency in documentation, level of characterization, and decision making. The
Implementation Plan also consolidates background information and other typical work plan materials, to
serve as a single referenceable source for this type of information. This Implementation Plan does not
provide detailed information about the assessment of individual waste sites or groups. Site-specific data
needs, data quality objectives (DQOs), data collection programs, and associated assessment tasks and
schedules will be defined in subsequent group-specific (i.e., operable unit-specific) work plans.

A common regulatory framework is established that integrates the RCRA, CERCLA, Federal Facility
Regulations, and Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
(Ecology et al. 1994) requirements into one standard approach for 200 Area cleanup activities.

A description of the programmatic and regulatory requirements of the RCRA and CERCLA programs is

_a 1

provided for the public and ‘holders who are unfamiliar with the two programs. Special emphasis is
given to Hanford-specific application of RCRA and CERCLA as specified in the Tri-Party Agreement,

local policy and programmatic requirements, and the basis for integrating these requirements for
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implementation in the 200 Areas. The CERCLA process will be used as the basis for assessment and
remediation activities in the 200 Areas, with modification as needed to concurrently satisfy requirements
specific to RCRA corrective action for RCRA past-practice sites and RCRA closure of treatment, storage,
and/or disposal units. This integration process for the two regulatory programs is a modification and
advancement over that which has been applied in the 100 and 300 Areas that incorporates improvements

that have been identified.

Significant efficiencies are also achieved by reducing the number of operable units from 32 geographical-
based groupings to 23 process-based waste site operable units. Within each of these groups,
representative sites will be selected; treatment, storage, and/or disposal units will be included; and the
analogous site approach will be used to obtain characterization information. The grouping of waste sites
and selection of candidate representative sites was the first step in developing a consistent
characterization strategy that applies the analogous site approach used previously in the 100 and

300 Areas. These groupings can be used to focus the characterization effort on a limited number of
specific waste sites that represent the group. The representative site data can then be used to make
remedial action decisions for all sites within a group. Sampling of individual waste sites is expected to be
required before remedial design to verify the applicability of the representative waste site conceptual
model, to confirm that remedial action decisions are appropriate, and to provide data needed to design the
remedy. Sampling may also be performed during or after remedial design at nonrepresentative waste sites
to verify the proper group placement. The use of the analogous site approach is critical due to the large
number of waste sites that exist in the 200 Areas. Field analytical data would ultimately be required at all
waste sites, but the collection of this confirmatory data will coincide with the commencement of remedial
design activities. Following remediation, verification sampling will also be performed to conf that

cleanup goals have been achieved.

The Implementation Plan also streamlines work plans that are required for each waste site group by
consolidating background inforrhation and providing a single referenceable source of this information.
This allows the information in the group-specific work plans to focus on waste group or waste
site-specific information. The background information includes an overview of the 200 Area facilities
and processes, their operational history, contaminant migration concepts, and a list of contaminants of
concern. It also documents and evaluates existing information to develop a site description and
conceptual model of expected site conditions and potential exposure pathways. With this conceptual
understanding, preliminary potential applicable or relevant and appropriate requirements, preliminary

remedial action objectives, and remedial action alternatives are identified. The alternatives are broadly
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defined, but represent potential altematives that may be implemented at the site. The identification of
potential alternatives helps ensure that data needed to fully evaluate the alternatives are collected during
the remedial inv. . __ation. The type and quality of data are defined through the DQOs and form the basis

for the data collection program.

The strategy for implementation of the DQO process and definition of characterization requirements is
critical. Flexibility is needed in these activities to account for the differences in site-specific waste site
groupings. The Implementation Plan contains a summary of the group-specific work plan process to
establish DQOs, followed by a description of the analogous site approach to characterization and a

description of characterization techniques that have been used at the Hanford Site.

The Implementation Plan also specifies project management activities, and includes a project schedule.
Appendices provide supporting information that is applicable to all waste site groups in the 200 Areas.
These appendices include the general elements of quality assurance, health and safety, data management,
and remedial action technologies that may be referenced and/or expanded upon in future characterization
work plans. These appendices provide a foundation to ensure that future work plans are focused on the

group-specific details and not the 200 Area-wide discussions and requirements.

This 200 Areas strategy recognizes the interrelationships between the various activities in the area and
ne toint ite withot Envi al Restoration and Hanford Site project/programs. T
Implementation Plan describes the approach to interfacing with other programs and agencies, the
integrated schedule of activities that addresses both RCRA and CERCLA program requirements, and the

public participation process.
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1.0 INTRODUCTION

The Hanford Site, managed by the U.S. Department of Energy (DOE), encompasses approximately

1,450 km® (560 mi®) in the Columbia Basin of south-central Washington State. The Hanford Site is
divided into a number of operational areas such as the 200 Areas. In 1989, the U.S. Environmental
Protection Agency (EPA) placed the 100, 200, 300, and 1100 Areas on the National Priorities List (NP]
pursuant to the Comprehensive Response, Compensation, and Liability Act of 1980 (CERCLA). The

200 Areas, located near the center of the Hanford Site, are the focus of this Remedial Investigation/
Feasibility Study (RI/FS) Implementation Plan. The 200 Area NPL site consists of the 200 West Area
and 200 East Area (Figure 1-1), which contain waste management facilities and inactive irradiated-fuel
reprocessing facilities, and the 200 North Area, formerly used for interim storage and staging of irradiated
fuel. Waste sites in the 600 Area located near the 200 Areas are also included in the 200 Area NPL site.
There are approximately 700 waste sites organized into 23 waste site groups that will be addressed as part
of this Implementation Plan.

This Implementation Plan addresses the assessment of waste sites and associated soil contamination
(surface and vadose zone) that resulted from past discharges of wastewater to the ground (via ponds,
ditches, and cribs) and the burial of solid waste in the 200 Areas, and discusses concepts and potential
strategies for the eventual remediation of these waste sites. Furthermore, the Implementation Plan app!
only to those 200 Area waste sites (and associated structures such as pipelines) assigned to the
Environmental Restoration (ER) Program consisting of past-practice sites and inactive Resource
Conservation and Recovery Act of 1976 (RCRA) treatment, storage, and/or disposal (TSD) units
designated for closure. Monitoring and remediation of 200 Arez _ jundwater is not within the scope of
this plan (including the groundwater monitoring required as part of TSD unit closures). Although
potential impacts to groundwater from vadose zone contamination will be addressed, any
groundwater-specific activities are managed under separate groundwater operable units. In addition to
excluding groundwater, this plan does not address the waste storage tank farms located in the 200 Areas
(or the waste constituents in the vadose zone resulting from their leakage), other waste management
programs, and decontamination and decommissioning (D&D) of facilities or buildings. The use of the
term “200 Area waste site” in this document is consistent with this description and scope.

The 200 Areas is the last NPL site on the Hanford Site requiring a major characterization effort. With the
200 Areas assessment and remediation program being in an early and formative stage, the opportunity
exists to incorporate and build on efficiencies achieved at other recent cleanup activities at the Hanford
Site (marticularlv the 100 and 300 Area remediation activities). Because of the importance of this effort,
the L _.i, the _. .\, and the Washington State _ _p _nent of Ecols ., (Ecoll ) d to- op a
more streamlined approach to completing 200 Area waste sitecle . A series of workshops starting in
1996 between the EPA, Ecology, and the DOE resulted in an overall strategy for characterization and
remediation of the 200 Areas. The workshops culminated in the 200 Areas Soil Remediation Strategy —
Environmental Restoration Program (DOE-RL 1996). Follow-on workshops have continued to more
fully develop the streamlining concepts of the strategy. The team's effort focused on three aspects or
elements of the cleanup process where meaningful improvements to the process could be achieved. These
key elements include integration of regulatory requirements, consolidation of information and
streamlining of documents, and application of a consistent approach to characterization.

The teaming of the EPA, Ecology, and the DOE has resulted in a mutual commitment to define and
implement a uniform regulatory, documentation, and characterization approach to cleanup in the

200 Areas. This 200 Area RI/FS Implementation Plan addresses each of the key elements and defines the
framework for their implementation. Among other things, the Implementation Plan is intended to provide
a sufficient amount of detail to ensure consistency in future 200 Area work, considering the broad range
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of conditions present and realizing that waste site-specific details are to be addressed in work plans.
Because additional efficiencies are expected to be seen as the first characterizations are completed, a
degree of flexibility is provided to accommodate future improvements.

1.1 GENERAL OVERVIEW OF 200 AREA ASSESSMENT AND
REMEDIATION APPROACH

Figure 1-2 provides an overview of the assessment and remediation process that will be followed in the
200 Areas. This includes preparation of documentation (work plans and RI/FS reports), sampling,
analysis, evaluation of data, preparation of proposed plans, issuance of Records of Decision (RODs) and
RCRA permit modifications, remediation activities, and final closeout of waste sites. This process is
explained in further detail in the remainder of the sections of this document, beginning with the
development of an integrated regulatory approach.

A regulatory framework is needed that integrates the RCRA, CERCLA, and Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1994) requirements into one
standard approach to direct cleanup activities in a consistent manner and to ensure that applicable
regulatory requirements will be met. Consistency is desired because it facilitates the preparation, review,
and approval process, and focuses the effort on achieving the end product rather than on the process. The
framework must be sufficiently complete such that all assessment and remediation steps are addressed
with an emphasis on near-term needs for characterization. :

Similar to regulatory requirements, a common approach is needed to ensure consistency in defining
characterization requirements for the various waste groups (i.e., source operable units). Important
components in developing the characterization framework include the data quality objective (DQO)
process, data collection strategy and methodology, and use of the analogous site approach. As part of the
work planning process, assumptions are made regarding the conceptual model, applicable or relevant and
appropriate requirements (ARARs), remedial action objectives (RAOs), and remedial action alternatives
because they may influence characterization requirements. For example, the identification of preliminary
remedial alternatives helps ensure that data needed to evaluate the alternatives are collected. These types
of initial assumptions are not expected to vary considerably between work plans and can be defined early’
in the assessment process to promote a consistent cha :terizatior )proach.

The consolidation of 200 Area-wide information was identified as an important streamlining element that
is intended to simplify future documents (e.g., work plans, closure plans) and to bring together the
significant amount of available 200 Area information. Work plans in the past required generic, as well as
site-specific or operable unit-specific, information. Generic information included background
information about the Hanford Site or NPL site that was repeated in work plan after work plan.

A significant amount of historical information on the 200 Areas has been generated over the years.
However, the information is often scattered among various types of reports, plans, or drawings. Asa
result, the need exists to consolidate background and historical information in a single reference. By
compiling these types of materials early, work plans need only focus on group-specific or site-specific
details.

A determination on how to best organize waste sites in the 200 Areas was the focus of the Waste Site
Grouping for 200 Areas Soil Investigations report (DOE-RL 1997). It was concluded that 23 process-
based groupings would be a more efficient approach to characterization than the existing

32 geographically based source operable units. The selection of these 23 waste groups is based on the
type of discharge (e.g., solid waste, cooling water, process water, uranium-rich waste) and waste site type
(e.g., pond, crib, ditch, burial ground). Table 1-1 identifies the 23 waste groups. These waste groups
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formed the basis for the change package that modified Tri-Party Agreement operable unit milestones to
align with the 23 waste site groupings.

The process-based waste site groupings facilitate the use of the analogous site approach to
characterization. The use of the analogous site approach is fundamental to streamlining in the 200 Areas,
due to the large number of waste sites (approximately 700) present. This approach allows data collected
from representative sites to be extrapolated to similar or analogous sites in the early stages of assessment
to support remedial alternative evaluation and selection. Analytical data would ultimately be required

all waste sites, but the collection of these data would be integrated with remedial design data needs to
serve a dual purpose. This analogous site approach has been applied effectively in the 100 and 300 Areas.

1.2 PURPOSE, SCOPE, AND OL...CTIVES OF THE IMPLEMENTATION PLAN
1.2.1 Purpose and Objectives

The purpose of the 200 Areas RI/FS Implementation Plan is to define the framework for implementing
soil characterization activities in the 200 Areas to ensure consistency in applying regulatory and
documentation requirements and in defining characterization requirements and reaching remedial action
decisions. The framework includes, where appropriate, specific direction such as RCRA/CERCLA
integration, general plans such as for data management, and assumptions needed to formulate a consistent
path forward, such as land use. The Implementation Plan consolidates background information (200 Area
geology and operational history) and other work plan materials (preliminary RAOs and remedial action
alternatives), allowing future work plans to be more concise.

This Implementation Plan is not intended to provide detailed instructions for the assessment of individual
waste sites or groups, but rather direction to be followed in developing group-specific work plans.
Site-specific data needs, DQOs, data collection programs, and associated assessment tasks and schedules
will be defined as part of the work planning process. The scope of this Implementation Plan is limited to
the 23 waste site groups (i.e., source operable units) in the 200 Areas identified in Table 1-1.

The primary objectives of the Implementation Plan include the following:

e Define a regulatory framework for assessment and remediation of 200 Area waste sites.

° Consolidate information on 200 Area site conditions and operational history to serve as a
common source of background information.

° Define governing assumptions important to developing a consistent assessment approach or as
baseline information common to all work plans including potential ARARS, preliminary land use,
preliminary RAOs and remedial action alternatives, and risk assessment.

° Define a consistent approach to waste site characterization.

Sections 1.2.2 through 1.2.5 provide an additional level of discussion on these objectives and indicate
where they are addressed within this document.
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1.2.2 Regulatory Framework

Defining the regulatory framework allows for a consistent application of the regulatory requirements for
all 200 Area waste sites that are covered under this Implementation Plan. This document provides a
readily available resource that has been approved by Ecology, the EPA, and the DOE that defines a
streamlined and integrated mechanism for addressing the major regulatory drivers for cleanup (RCRA,
CERCLA, and the Tri-Party Agreement). This framework will apply to all waste sites, regardless of the
regulatory designation (i.e., CERCLA. past practice [CPP], RCRA past practice [RPP], TSD unit)
assigned.

Section 2.0 provides a discussion of the CERCLA and RCRA processes to develop an understanding of
the unique requirements of each, as well of the commonalities they share. This is followed by a
discussion on how the two sets of requirements will be integrated, documents to be prepared, and
opportunities for public involvement. The discussion is organized by the major steps in the cleanup
process, starting from work plan development through remediation with an emphasis on near-term
characterization activities. A discussion of the entire process is provided to ensure that the approach
prescribed in the Implementation Plan accounts for all elements contained in the regulatory drivers.

1.2.3 Background Information, Supporting Plans, and Common Work Plan Materials

A major focus of the streamlining effort was the need to simplify group-specific work plans. Work plans
are required by the Tri-Party Agreement (Ecology et al. 1994) and define characterization and remedial
decision-making requirements. The contents of these work plans are often prescriptive based on
regulatory guidance documents. For example, work plans in the past required discussions of the physical
setting (e.g., geohydrology) and operational history, both at the Hanford Site and at the NPL level (i.e.,
general level), as well as waste site-specific details. Rather than duplicating the general information in all
23 work plans, the Implementation Plan consolidates this material to serve as a primary reference for this
information. This allows work plans to focus on group- and site-specific details, resulting in a product
that is much more concise. Other sections of work plans that are amenable to this approach because they
are not expected to vary significantly between work plans include such topics as ARARs and preliminary
remedial action alternatives (see Section 1.2.4), and various secondary plans (e.g., data management

plan).

Secondary plans provided in the Implementation Plan include the following:

° Appendix A, Quality Assurance Project Plan, which provid the overall quality assurance __A)
framework that will be used to prepare group-specific QA plans for characterization.

° Appendix B, General Health and Safety Plan, which provides the general health and safety
requirements for field activities for all waste site groups. Activity-specific health and safety plans
will be prepared prior to beginning field work.

) Appendix C, Information Management Overview, which describes how data from all assessment

activities will be organized. This plan will be applied to all waste site groups; group-specific
plans will not be required.

. Appendix E, Waste Management for the 200 Areas Implementation Plan, which describes the
general waste management processes and requirements for waste types that might be generated
during the course of assessing 200 Area waste sites. Activity-specific waste control plans will be
prepared as necessary to identify the specific type, volume, and disposal of wastes.
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they influence characterization needs. Those assumptions that can be addressed early in the process and
are not expected to vary considerably among work plans include ARARs, the conceptual exposure model,
RAOs, remedial action alternatives, and risk assessment approach.

ARARS capture those regulatory requirements that are pertinent to the cleanup process. Because ARARs
form the basis for establishing cleanup levels, the characterization effort (e.g., detection limits) must be
compatible with those requirements. A listing of the ARARSs considered important to the 200 Areas is
included in Section 4.0. Specific ARARs that may change due to site-specific conditions such as land
use, exposure pathways, and remediation goals will be addressed in the group-specific work plans.

Section 5.0 develops a preliminary conceptual exposure model that integrates the waste site categories
(source terms) identified in Section 3.2, general contaminant transport phenomena presented in

Section 3.3, and land-use considerations with potential exposure pathways and receptors to provide a
basis for evaluating current or potential future risks. These risks are then addressed by preliminary RAOs
and preliminary remediation goals (PRGs) that are protective of human health and the environment.
Based on the RAOs, viable remedial action alternatives are assembled in Appendix D. The remedial
alternatives are general and cover a range of technologies to reflect the potential contamination conditions
present in the 200 Areas. Appendix D is intended to satisfy the requirements of a screening-phase
feasibility study (FS) (i.e., Phase I and II FS) by providing the necessary basis to prepare group-specific
detailed FSs. Site-specific refinements of the alternatives presented in Appendix D will be made in final
group-specific FSs. By completing a screening-level FS in Appendix D and identifying viable
alternatives now, a more streamlined RI/FS can be performed. Characterization needs can be more
focused if a range of expected remedial alternatives are identified early, and treatability testing needs can
also be evaluated and implemented early in the process. The final group-specific FS can then be focused
on the detailed analysis of a few viable alternatives.

Sections 4.0 and 5.0 are intended to satisfy work plan requirements for ARARs, the conceptual exposure
model, and preliminary RAOs and remedial action alternatives. As such, these subjects will be referenced
in future work, although some refinement may be needed based on group-specific conditions.

1.2.5 Characterization Approach

A consistent : vork for defining character  ion needs for each of thev e site groups is a critical
element to a more streamlined cleanup process. Important components of this framework include the
following:

° Integration of past-practice and RCRA TSD unit characterization needs into a single approach
(addressed in Section 2.0)

o Grouping of waste sites based on historical process information and waste site type (ponds, cribs,
burial grounds, etc.) (addressed in Section 3.0)

° Prioritization of waste groups according to both technical and administrative criteria (addressed in
Section 3.0)

. Development of a preliminary conceptual exposure model (addressed in Section 5.0)

o Recognizing that ARARs, RAOs, and remedial alternatives may influence characterization needs

(addressed in Sections 4.0 and 5.0)
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o Consistent uniform process of developing DQOs with a team composed of representatives from
DOE, EPA, Ecology, and support contractors |

° Application of the analogous site concept supported by a phased approach to data collection
o Use of proven characterization methodologies.

The first four bullets lay the foundation for establishing characterization needs and were discussed
previously. The last three bullets focus on specific aspects of the characterization approach for waste
sites and associated soil contamination (i.e., source term) and are addressed in Section 6.0.

Section 6.0 establishes the process that will be used in group-specific work plans to establish DQOs. This
is followed by a description of how characterization for all waste site groups will use the analogous site
approach, which focuses characterization efforts on a limited number of specific waste sites that best
represent the group. The representative site data will then be used to make remedial action decisions for
all sites within a group. A phased approach to data collection is defined that acknowledges the need to
sample all waste sites to confirm that remedial action decisions, based on the analogous site approach, are
appropriate, as well as providing data needed to design and implement the remedy. Following
remediation, verification sampling will be performed to confirm that cleanup goals have been achieved.
This phased approach to data collection allows for more efficient use of available resources. This
framework provided in Section 6.0 serves a common starting point that will result in consistent data sets
for consistent remedial decision making throughout the 200 Areas and to ultimately support site close-out
and cumulative effects analyses.

1.3 PROJECT MANAGEMENT AND INTEGRATION

The objectives of project management during the implementation of the RUFS plans are to ensure the
safety of the work force and the affected environment, direct and document project activities, ensure th:
data and evaluations meet the goals and objectives of the project, and to administer the project within
budget and schedule. Section 7.0 describes the approach to management of the 200 Area remediation
project, the current project schedule, and the public participation process. As group-specific tasks are
defined during the work planning process, task-specific project management plans will be prepared, as
needed.

Section 7.0 also contains a scussi > pr 1 icintt atior eds with respectto pr- = ams inside
the " Project, as well as other non ™ wviro  2ntal Restoration Contractor (ERC) programs mnvolved in
the 200 Areas. This aspect to project management is necessitated by the diversity of activities (e.g.,
groundwater pump and treats and tank waste:  ediation) in the 200 Areas. Although each of these
programs has its own unique mission and funct  ; indeg ntly, there are also.  monalties and
shared objectives (e.g., cleanup) that can be integrated to enhance overall effectiveness. In recognition
the diversity of activities on the Hanford Site and the high priority placed on the protection of
groundwater and the Columbia River, the DOE has established the Groundwater/Vadose Zone (GW/V_
tegration Project. The GW/VZ Integration Project is responsible for integrating all activities, in various
DOE programs, associated with characterization and cleanup activities of the vadose zone and
groundwater on the Hanford Site, and protection of the Columbia River. The Management and
Integration of Hanford Site Groundwater and Vadose Zone Activities (DOE-RL 1998a) report describes
the GW/VZ Integration Project team approach for (1) achieving effective integration of current and
planned site-wide activities and (2) sustaining management control of that integration. The 200 Area s
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assessment and remediation work addressed by this Implementation Plan is now one of the core projects
in the GW/VZ Integration Project whose activities are being integrated with other projects.

Although groundwater contamination is an essential component of any source-term evaluation, and
impacts to groundwater from vadose zone contamination will be assessed as part of the 200 Area waste
site characterization effort, the implementation of groundwater remedial actions is managed under the
Environmental Restoration Project’s Groundwater Remediation Project. One situation where integration
is required pertains to RCRA TSD units where groundwater must be addressed as part of a waste site's
closure plan. Because of these kinds of interrelationships, DOE has created the GW/VZ Integration
Project. This Implementation Plan outlines how assessment and remediation activities will be performed
at 200 Area waste sites assigned to the ER Program and, as such, will serve as an important coordinating
document to support GW/VZ Integration Project efforts.
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Hanford Site and Area Designations.
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Figure 1-2. General RCRA/CERCLA Past-Practice Waste Site and
RCRA TSD Unit Process Flow.
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2.0 RATIONALE AND APPROACH TO INTEGRATION OF
RCRA AND CERCLA PROCESSES

2.1 INTRODUCTION
2.1.1 Purpose

The purpose of this section is to describe the RCRA and CERCLA processes, provide an integrated
regulatory process for remediation of waste sites in the 200 Areas, and identify regulatory approaches that
will be incorporated into the work planning to streamline waste site assessment and provide flexibility in
remediation.

Two major regulatory programs govem cleanup of contaminated waste sites at the Hanford Site, RCRA
(as amended by the Hazardous and Solid Waste Amendments of 1984 [HSWA]) and CERCLA. The
authority to implement the majority of the RCRA program has been delegated to the State of Washington
and is implemented via the Hazardous Waste Management Act of 1982. The Tri-Party Agreement, first
issued in 1989, was developed by the DOE, the EPA, and Ecology to establish how these programs wo 1
be applied at the Hanford Site. As part of the Tri-Party Agreement development, all waste sites at
Hanford were designated as either RCRA or CERCLA sites. The 200 Area waste sites addressed in this
Implementation Plan are a mix of the types. The RCRA and CERCLA programs have similar objectives
and overall approaches for making and implementing cleanup decisions, but there are many procedural
elements of the two programs that are dissimilar. The differences can lead to inconsistency and redundant
work. As part of the 200 Areas Soil Remediation Strategy - Environmental Restoration Program
(DOE-RL 1996), the Tri-Parties committed to integrating RCRA and CERCLA to the fullest extent
allowable within the regulatory requirements. This is consistent with the Tri-Party Agreement, which
states that the RCRA and CERCLA cleanup programs are functionally equivalent and encourages
integration of the two. However, the Tri-Party Agreement does not define a clear and detailed process for
integration.

The details of the integrated process are provided in this section. Section 2.1.2 provides basic background
information concerning RCRA, CERCLA, the Tri-Party Agreement, and the Hanford Facility RCRA
Permit. Sections 2.2 and 2.3 describe the RCRA and CERCLA programs, respectively, at the Hanford
Site. Section 2.4 presents the detailed requirements of the standard RCRA and CERCLA programs and
of Hanford-specific regulatory agreements, then describes the detalls of the 1ntegrated approach and how
that approach satisfies the requirements of the individu * . o

5 ec ol dividec o 1 :

evaluation of aiternauves, decision making, implementation, and closeout.

Several regulatory streamlining concepts that have been successfully used at the Hanford Site can be
considered in the 200 Areas to reduce the time and budget required for waste site assessment and provide
flexibility to address changes needed duringr  diation. Section 2.5 describes these regulat |
approaches and discusses applying them within the integrated regulatory framework.

This integrated regulatory process will support development of future documents, from the work planning
phase through RCRA permitting commitments and removal of the 200 Area waste sites from the NPL.

is intended that this section be incorporated by reference in future documents, avoiding the necessity to
provide detailed integration discussions in individual waste group-specific documents.
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2.1.2 Regulatory Overview

This section provides an overview of the RCRA and CERCLA programs and the two Hanford-specific
regulatory agreements by which they are implemented, the Tri-Party Agreement and the Hanford Facility
RCRA Permit. In general, RCRA was enacted to prevent and address releases at active facilities that
generate, store, treat, transport, or dispose of hazardous wastes or hazardous constituents. CERCLA was
enacted to investigate and respond to releases and potential past releases of hazardous substances.
Cleanup under the RCRA and CERCLA programs is similar in several key respects as follows:

o A primary objective of both programs is to ensure that environmental impacts associated with
past and present activities are investigated and that appropriate response actions are taken to
protect the public health, welfare, and the environment.

° Many similar criteria are used to evaluate cleanup of contaminated sites.

. Both programs rely on involvement of the public to determine the most appropriate actions for
site cleanup.

° Cleanup processes are somewhat similar in both programs. The common steps are:

- Characterization

- Evaluation

- Decision making (including public involvement)
- Implementation

- Closeout.

The programs have differences as well, including the following:

° Radionuclides are not regulated under the RCRA program. CERCLA, on the other hand, does
have authority over cleanup of radionuclides.

° The degree of public involvement may differ. Under RCRA, the responsible owner may
independently evaluate cleanup alternatives and prov iontc =7 "ic

consideration. CERCLA encourages public involvement throughout the evaluation process such
that the public is more integrally involved in determining the recommended response action.
However, under both programs, the regulatory agency generally cannot make a final decision
without public input.

. No permits are required under CERCLA, but RCRA corrective action sites and TSD unit cleanup
actions are required to be included in the Hanford Facility RCRA Permit.

. The State of Washington has been delegated authority to oversee a major portion of RCRA.
There are currently no provisions in CERCLA to delegate authority to the state.

° RCRA TSD closure regulations contain specific requirements for cleanup such as permit
conditions, enforceable schedules, certifications of closure and postclosure, survey plats, and
notices in deed. RCRA TSD units are also specifically defined in regulation and require that the
operating unit, spill areas, and ancillary piping be included in the cleanup actions.
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The Tri-Party Agreement, initially issued in May 1989, contains provisions governing RCRA and
CERCLA cleanup activities at the Hanford Site and delineates the roles of the EPA, Ecology, and the
DOE. The general purposes of the agreement are to:

° Ensure environmental impacts associated with activities at the Hanford Site are investigated ar
that appropriate response actions are taken to protect human health and the environment

® Provide a framework for permitting RCRA TSD units and provide an orderly and effective
investigation and cleanup at the Hanford Site

® Ensure compliance with RCRA and the Washington Hazardous Waste Management Act of 1976,
as amended
o Establish a procedural framework for developing, prioritizing, implementing, and monitoring

appropriate response actions in accordance with CERCLA and RCRA
° Facilitate coordinated participation of the parties in carrying out actions
o Minimize duplication of analysis and documentation.

A key feature of the Tri-Party Agreement is that it encourages integrating RCRA and CERCLA
requirements to the greatest extent practicable. :

The Hanford Facility RCRA Permit became effective in September 1994 and governs RCRA issues at the
Hanford Site. It is composed of two portions: a Dangerous Waste Portion, issued by Ecology, and a
HSWA portion, issued by the EPA (see Table 2-1 for a summary of the Permit). (Subsequent to issuance
of the Permit, the State of Washington was authorized to oversee portions of HSWA, but Ecology has not
yet incorporated HSWA requirements into its portion of the Permit.)

Because it was not possible to permit all of the RCRA units at the Hanford Site simultaneously, the initial
Permit was issued for only some units at the facility, with the expectation that additional units will be
added over time until all RCRA units at Hanford are covered.

2.2 RCRA PROCESS DESCRIPTION

In 1976 |RCRA to provide cradle-to-grave management of hazardo w eby

generat | . 1d owners of hazardous waste TSD facilities. The federal RCRA program has
jurisdiction over “waste with chemical constituents (hazardous waste) and mixed waste (mixtures of
hazardous waste and radiological constituents), but does not have jurisdiction over waste containing only
radiological contaminants. Only waste that has been generated or managed after the effective date of
RCRA authority is designated as hazardous waste, and only waste units that managed hazardous waste :
referred to as TSD units" TSD units are subject to the closure and post-closure provisions of RCRA.

1“TSD units” are units that store hazardous waste onsite for greater than a 90-day period or that treat hazardous waste, or that manage hazardous
waste in land-based units such as surface impoundments, landfills, or waste piles after the effective date of RCRA.
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The HSWA amendments to RCRA were enacted in 1984. HSWA provides for corrective action at RPP
units’ at the Hanford Site. Federal regulations implementing RCRA corrective action have been proposed
but have not been finalized.

In 1986, pursuant to Section 3006 of RCRA, the EPA authorized the State of Washington to administer
and enforce a state hazardous waste management program in Washington. The state dangerous waste’
management program is similar to, but in some cases broader and more restrictive than, the federal RCRA
program. For example, the state program defines a broader scope of constituents to be addressed during
corrective action. In addition, in 1996 the state received authority to carry out key portions of HSWA.
Ecology implements the dangerous waste management and corrective action programs via the

Washington Hazardous Waste Management Act of 1976, the Dangerous Waste Regulations, Chapter
173-303 of the Washington Administrative Code (WAC), and facility-specific permits.

Any facility in the State of Washington where it is proposed to treat, store, or dispose of dangerous waste
must be permitted under state regulations®. Ecology may issue a permit for a dangerous waste facility
after review of the permit application documentation, which is submitted by the proposed owner/operator
of the facility. The permit typically specifies closure requirements for TSD units and corrective action
requirements for solid waste management units (SWMUs) at the facility. TSD units at Hanford are
permitted for operation, closure, and/or post-closure care. Existing facilities normally operate under
interim status while they await a final permit. An application for interim status was submitted for each
known active and inactive TSD units at the Hanford Site. The Dangerous Waste Portion of the Hanford
Facility RCRA Permit initially incorporated five TSD units. The HSWA Portion contained no non-TSD
SWMUs managed by the DOE. The Permit subsequently has been modified to incorporate additional
TSD units, and will continue to be modified at least annually to incorporate the remaining Hanford Site
TSD units. The schedule for this incorporation process is included in the Hanford Facility RCRA Permit.
Until TSD units are incorporated, they remain in interim status. The 200 Area TSD units that are
addressed in the 200 Areas Strategy are listed in Table 2-2 along with their status as of fall 1998. All
TSD units ultimately must be incorporated into the permit. None of these units are continuing to receive
dangerous waste, and they will be permitted for closure and, as appropriate, post-closure care rather than
operation.

2.2.1 TSD Closure

T cl is ad ed t state ulat _the Tri-Party A; :ment, and the Hanford Facility
RCRA t. State TSD closure requirements apply to all unitsus ~ :0 = ‘e, treat, or dispose of
hazardous waste after November 19, 1980; state-only dangerous waste’ after March 12, 1982; and units at
which such wastes will be stored, treated, or disposed in the future, except where otherwise excepted in
the regulations. The Hanford TSD units are listed in Appendix B of the Tri-Party Agreement, which also

2 Under state and federal authorities, corrective action applies to all solid waste management units (SWMUs) within a facility that is subject to a
RCRA permit, irrespective of the date that wastes were placed in the units. SWMUs are discernible locations where solid wastes have been
placed at any time, itrespective of whether the location was intended for the management of solid or hazardous waste. SWMUs include any area
where solid wastes, including spills, have been routinely and systematically released. Under the state corrective action regulations, the definition
of SWMU encompasses TSDs and single spill sites. It can also include sites that are regulated under CERCLA authority. At the Hanford Site,
SWMUs fall into three categories: TSDs (sites defined by the date of waste disposal), CPPs (sites that are being addressed under CERCLA
authority), and RPPs (SWMUs that are not being addressed as either TSDs or CPPs).

* The State of Washington uses the term “dangerous waste” to encompass both those wastes that would be designated as hazardous wastes under
the federal RCRA program and other wastes that would not be designated under the federal RCRA program but that the state has determined
require similar management.

* An exception is onsite CERCLA units, such as the ERDF, that do not require permitting and that may receive RCRA-regulated wastes if
authorized by a CERCLA decision document.

3 “State-only” dangerous waste refers to waste that would not be designated as hazardous waste under the federal RCRA program but that is
designated as a dangerous waste under the more broadly applicable state program implementing RCRA.
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provides criteria by which the units will be scheduled for permitting and closure. Figure 2-1 graphically
summarizes the standard TSD unit closure including key documentation, approvals, and public
involvement processes. Closure requirements are specified in WAC 173-303-610 and focus on closure
performance standards and the preparation, content, and approval process of a closure plan. Closure plan
requirements are described in Section 2.4.3. General TSD closure performance standards are specified in
WAC 173-303-610(2)(a). They require that TSD units be closed in a manner that:

° Minimizes the need for further maintenance

o To the extent necessary to protect human health and the environment, controls, minimizes, or
eliminates post-closure escape of dangerous waste, dangerous constituents; leachate;
contaminated run-off; or dangerous waste decomposition products to the ground, surface water,
groundwater, or the atmosphere

o Returns the land to the appearance and use of surrounding land areas to the degree possible given
the nature of the previous dangerous waste activity.

WAC 173-303-610(2)(b) identifies specific closure performance standards, including the following:

° For clean closure, soils, groundwater, surface water, and air must attain the numeric cleanup
levels calculated using residential exposure assumptions, according to Model Toxics Control Act
(MTCA) Method B (WAC 173-340).

o Clean closure standards for structures, equipment, bases, and liners shall be established on a
case-by-case basis by Ecology in accordance with WAC 173-303-610(2)(a).

Closure requirements for individual types of waste units (e.g., tanks, surface impoundments) contain
provisions wherein the unit can be closed with waste in place in accordance with the closure and
post-closure requirements for landfills found in WAC 173-303-665(6). The mechanism for selecting
landfill closure depends on the type of waste unit.

Section 6.0 of the Tri-Party Agreement addresses TSD closure and includes the following requirements:

° When a TSD is included in an operable unit, the information necessary for performing RCRA
may be provided in coordination with other operable unit cleanup documentation.

° TSD units containing mixed w 2 will normally be closed with consi  ation of all hazardous
substances, including radioactive constituents. However, provision is made that the CERCLA
process can be used to address any radioactive constituents not addressed during the TSD unit
closure process. 200 Area TSD units addressed in this Plan will be closed with the intention of
addressing all hazardous substances. However, there have been situations in the past in which a
200 Area TSD unit was closed without addressing all the hazardous substances (e.g., radioactive
waste). Any CERCLA hazardous substances remaining at those units will be addressed as part of
the past-practice process as designated for that operable unit (e.g., waste sites 216-B-3A, -3B, and
-3C were clean closed previously; remaining radiological waste will be addressed during cleanup
of the 200-CW-1 waste group).

. Clean closure must include an evaluation to demonstrate that groundwater and soils have not been
adversely impacted by the TSD unit as described in WAC 173-303-645.
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° Procedural closure can be used for TSD units that were designated, but were never used, for the
treatment, storage, or disposal of dangerous waste. Procedural closure requires a written
notification to Ecology stating that the unit never handled dangerous wastes. Ecology will either
approve or deny the procedural closure. If procedural closure is denied, permitting and/or another
type of closure action would be initiated.

The Dangerous Waste Portion of the RCRA Permit also addresses TSD closure. It reiterates the
performance standards of WAC 173-303-610(2) described above and specifies the following options for
closure (Section I1L.K):

. A TSD unit closed to the cleanup levels specified in WAC 173-303-610(2)(b) for all media
including waste, debris, soil, and groundwater is deemed a “clean closure.”

° TSD units may be closed to background levels as defined in the Hanford Site Background
Documents if background concentrations exceed the standards of WAC 173-303-610(2)(b).
Closure to these background levels is also deemed a “clean closure.”

° If dangerous waste constituents present at the TSD unit at the completion of closure are above
MTCA Method B levels but below MTCA Method C levels (WAC 173-340) for all affected
media, then a “modified closure” option may be used. A modified closure requires
(1) institutional controls to restrict access to the TSD for a minimum of 5 years following
completion of closure; (2) periodic assessments to determine the effectiveness of closure,
including a compliance monitoring plan; and (3) a post-closure permit.

° When clean closure or modified closure are not chosen, the TSD unit will be closed as a land
disposal unit (landfill closure) following the requirements in WAC 173-303-610. For closure as a
land disposal unit, a post-closure permit will be required that addresses maintenance and
inspection activities, groundwater monitoring requirements, and corrective actions.

Section I1.K.7 of the Permit indicates that, where agreed to by Ecology, integration with other cleanup
actions can be accommodated by the Permit, and that all, or appropriate parts of multipurpose cleanup
documents can be incorporated into the Permit via the Permit modification process. Further cleanup
conducted under any statutory authoritv that is equivalent to the technical requirements t Section
ILK may be considered to satisfy the . crmit requirements. -

Most of the TSD units addressed in the 200 Areas Strategy are interim status units for which a closure
plan and, as appropriate, post-closure plan will be required. The TSD unit-specific schedule for closure is
required to be provided in the closure plan. In accordance with the RCRA Permit, activities to complete
closure will be scheduled within 180 days of the permit modification adding the closure plan to the
permit, unless otherwise agreed upon in the closure plan. A few TSD units addressed in this
Implementation Plan are final status units that have been clean-closed for wastes managed at the units.
Within 60 days of final closure of any TSD unit, RL must submit a certification of closure to Ecology.
Typically, a post-closure plan is submitted at the same time the closure plan is submitted (for land-based
TSD units).

2.2.2 RCRA Corrective Action
State corrective action requirements apply to all SWMUs, which includes the RPP waste sites addressed

in this Plan, irrespective of the date waste was received. The state corrective action regulations found in
WAC 173-303-646 do not specify detailed process or schedule requirements. General corrective action
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requirements found in WAC 173-303-646(2) specify that corrective action must protect human health and
the environment for all releases of dangerous wastes and dangerous constituents, including releases from
all solid waste management units at the facility. Numeric performance standards for corrective action are
not specified; however, WAC 173-303-646(3)(c) states that Ecology will incorporate corrective action
requirements pursuant to MTCA into permits for those facilities required to have permits. Typically,
Ecology establishes corrective action cleanup levels using methods outlined in the MTCA regulation
(WAC 173-340).

Section 7.0 of the Tri-Party Agreement (Ecology et al. 1994) states that cleanup of past-practice sites will
be conducted according to either the CERCLA process or the RCRA corrective action process. It further
states that the two processes are functionally equivalent and, although either process may be used,
information contained in any RCRA documents is required to be functionally equivalent to information
that would be gathered under CERCLA. Section 7.4 details the RCRA corrective action process, based
on proposed federal regulations and guidance. Figure 2-1 graphically summarizes key document
preparation, approval, and public involvement processes involved in corrective action.

As stated above, the EPA portion of the Hanford Facility RCRA Permit defines a process for
implementing RCRA corrective action at the Hanford Site. However, the EPA section also states that
RCRA corrective action that is being performed in accordance with the Tri-Party Agreement is not
subject to the process in the permit, and that decisions made via the Tri-Party Agreement process will be
incorporated by reference into the permit. Since issuance of the permit, Ecology has been delegated
authority for RCRA corrective action. Ecology has not yet defined and incorporated Hanford-specific
HSWA requirements into the Permit.

The corrective action/remedial action program in this Implementation Plan will address waste sites and
associated contamination within the 200 Areas. It is probable that releases beyond the boundaries of the
200 Areas have occurred. The DOE is undertaking studies of the impacts of these releases and how they
will need to be addressed in the final actions for the Hanford Site. Although corrective measures taken in
the 200 Areas will reduce the potential for future offsite releases, this performance standard will be
addressed in a more comprehensive manner during final remediation of the Hanford Site.

23 CERCLA PROCESS DESCRIPTION

In 1980, CERCLA was enacted to address past releases or potential releases of hazardous substances’,
pollutants, and contaminants to the environment. Pursuant to CERCLA Section 120 and Executive
Order 12580, the EPA is the federal agency responsible for oversight of DOE’s implementation of
CERCLA. At the Hanford Site, wastes sites managed under CERCLA are referred to as CERCLA past
practice (CPP) units. There is significant overlap between the state corrective action program and
CERCLA, and many waste units are subject to remediation under both programs.

The CERCLA program is implemented via the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), Title 40 Part 300 of the Code of Federal Regulations (CFR) (40 CFR 300).
The NCP establishes procedures for responding to releases, including notification and initial assessment
of the nature of the release, specific processes for characterization, evaluation, and remediation, and
special provisions for federal facilities. Section 7-3 of the Tri-Party Agreement addresses CERCLA
implementation at Hanford and is generally consistent with the NCP process. Figure 2-1 graphically
summarizes the CPP key document preparation, approval, and public involvement processes.

$“Hazardous substances” means those substances defined by Section 101 (14) of CERCLA. It includes a wide variety of chemicals and
radioactive constituents, but excludes petroleum products.
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The CERCLA program does not establish specific cleanup levels; rather, it defines acceptabl sk levels
that form the basis for developing cleanup levels. However, CERCLA does require that all cleanup
actions comply with the substantive requirements of federal and state laws and regulations. These
substantive requirements are categorized and evaluated for the extent to which they are directly applicable
to the CERCLA action or, if not applicable, relevant and appropriate for consideration in evaluating the
action. The CERCLA ARARSs typically establish the cleanup standards that ensure that the selected

reme al action protects human health and the environment. For example, at Hanford a key ARAR in
establishing cleanup levels for chemical contaminants is MTCA. Other potential sources of ARARs that
provide cleanup standards would be RCRA, the Safe Drinking Water Act, and the Clean Air Act.
Nonpromulgated standards, including DOE orders, proposed regulations, and regulatory guidance, are not
ARARSs but may be to-be-considered (TBC) materials. An example of a key TBC material used on
Hanford cleanups is the EPA policy statement entitled Establishment of Cleanup Levels for CERCLA
Sites with Radioactive Contamination (EPA 1997a). Only the substantive, rather than administrative,
requirements, of ARARs apply, and CERCLA specifically exempts onsite’ cleanup actions from
obtaining federal, state, or local permits.

24 PROCESS FOR RCRA/CERCLA INTEGRATION

Because the 200 Areas are composed of CPP, RPP, and TSD sites, the Tri-Parties have committed that
the cleanup strategies will be integrated to the maximum extent possible. This is consistent with specific
recommendations for integration in the Tri-Party Agreement and can be accommodated under the
Hanford Facility RCRA Permit. In developing an integrated approach, certain assumptions were made
that provide the logic for the recommended process:

o Because of the similarities and the grouping logic, characterization of representative sites and/or
TSD units within each of the 23 waste groups will be used to make cleanup decisions for the
entire group. All TSD units will be characterized, and if a TSD unit is considered to be
representative of the waste group, it will be used as a representative site for characterization of
the waste group. TSD units already closed will not require additional characterization for the
dangerous waste managed; however, they will require characterization for radionuclides,
hazardous substances, and dangerous waste constituents that were not managed by the TSD unit.
Ins :c i,s e enforc o1 sor- of the ¢
closure were analyzed for radionuclides and other p orovide information for the
CERCLA program. These data are available in the Administrative Record or in summary form in
data evaluation reports that were prepared to present data for the TSD unit closure.

o In general, the preferred waste disposal option is the Environmental Restoration Disposal Facility
(ERDF), for Hanford Site-generated remediation waste that meets the ERDF waste acceptance
criteria. A CERCLA decision document is required to allow disposal of waste at the ERDF.

o Within each waste group, it is desirable to streamline the document preparation and integrate the
public review process.

Figure 2-2 graphically illustrates the integration process that will be used for the 200 Areas Strategy. The
CERCLA process will be used as the basis for assessment and remediation activities in the 200 Areas,
with modification as needed to concurrently satisfy requirements specific to RCRA permitting for RPP
and TSD units. The Tri-Parties selected the CERCLA process for the overall format because it best

7“Onsite” in this context means the area of contamination and areas in close proximity required to implement the cleanup action.
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accommodates an integrated approach. It should be noted, however, that implementing conditions for
corrective action are still being developed and will be incorporated into the Hanford Facility RCRA
Permit in the future. It is the intent of the Tri-Parties to implement the most efficient cleanup process.
While CERCLA is the preferred process, other options do exist and can be implemented by Ecology to
address RPP and TSD sites.

The following sections described the detailed requirements of the individual TSD closure, RCRA
corrective action, and CERCLA programs as they are implemented at the Hanford Site, and the integrated
process that will be used in the 200 Areas to address the requirements of all three. The sections are
divided into five elements: characterization, evaluation of alternatives, decision-making, implementation,
and closeout.

2.4.1 Characterization

2.4.1.1 TSD Closure. WAC 173-303-610 requires that closure plans include an estimate of the
maximum waste inventory managed at a TSD, but there are no specific regulatory requirements for
characterization of environmental contamination prior to closure of a TSD unit. However, Ecology
guidance specifies that closure plans must include a sampling and analysis plan (SAP) to define the
nature, degree, and extent of contamination “to the fullest extent possible.” The SAP must include
information necessary to ensure proper planning and implementation of sampling activities including
(1) purpose and objectives; (2) organization and responsibilities; (3) project schedule; (4) information on
types and volumes of samples needed; (5) information on sampling locations; (6) specific sampling
approach and methods; (7) sampling and analysis procedures to confirm decontamination of tanks,
concrete structures, and other media or equipment; (8) procedures for analysis and reporting results; and
(9) a QA/quality control (QC) plan that is included as part of the SAP.

By regulation, TSD closure must consider all dangerous constituents generated or managed at the unit.
For some units, this may include all the constituents listed in Appendix IX of 40 CFR 264 and/or WAC
173-303-9905%. The Ecology guidance encourages the use of a DQO process to focus the characterization
effort. Indicator constituents may be proposed, but the selection of indicator units first must be based on
relatively broad-based sampling and analysis for the full range of constituents that might be present.
Under the Tri-Party Agreement, TSD closure at the Hanford Site should also normally consider
radioactive constituents.

The following standard methods are generally applicable to characterization for TSD closure:

° Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (EPA 1986, as amended)

° Methods for Chemical Analysis of Water and Wastes (EPA 1979, as amended)

e Standard Methods for the Examination of Water and Wastewater (APHA et al. 1992, as
amended).

® The dangerous waste constituents identified in WAC 173-303-9905 were derived from 40 CFR 261, Appendix VIII, Dangerous Constituents.
Appendix VIII was used by EPA to develop the Appendix IX list of constituents for the purposes of defining constituents that can be analyzed in
groundwater. However, Appendix VIII constituents for which analysis is not feasible are not included in Appendix IX. Also, Appendix IX
added a few constituents common at Superfund sites that were not included in Appendix VIII. Thus, from a practical standpoint, the Appendix
IX will capture the WAC 173-303-9905 dangerous waste constituents to be analyzed during characterization activities. Dangerous waste
constituents also include constituents that cause a waste to be regulated under state-only criteria (WAC 173-303-100) due to biological toxicity or
persistence.
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2.4.1.2 RCRA Corrective Action. The characterization process for RCRA corrective action consists of
three parts: the initial assessment, planning; and characterization/reporting. The initial assessment is
called a RCRA facility assessment (RFA). At the Hanford Site, the lead regulatory agency may require
an RFA of some or all of the RPP units within an operable unit. The requirement is based on whether
there is sufficient knowledge about the unit to determine if a facility investigation is needed. If there is
already sufficient knowledge indicating that a facility investigation will be required, the RFA process can
be bypassed. If the RFA is required, the results of the assessment are documented in a written report.

Under corrective action, the work-planning phase results in a RCRA facility investigation (RFI)/
corrective measures study (CMS) work plan. The RFI/CMS work plan generally addresses all sites
within an RPP operable unit. As required by the Tri-Party Agreement, TSD units that are also contained
within an operable unit should be investigated along with the past-practice units, and the RFI/CMS work
plan should be functionally equivalent to the CERCLA RI/FS work plan. The RFI/CMS work plan
assembles available site data that assist in developing a conceptual understanding of the site or operable
unit, identify additional data needs, and identify potential corrective measure technologies. It also
includes a characterization SAP, health and safety and project management plans, and proposed work
schedules. The RFI/CMS work plan requires approval from the lead regulatory agency; there is no
regulatory or Tri-Party Agreement requirement for a public review.

Corrective action authority applies to all releases of dangerous waste and/or dangerous constituents from
SWMUs (WAC 173-303-646[1]). Dangerous wastes are identified via WAC 173-303-070; dangerous
constituents are those constituents defined in WAC 173-303-9905 or 40 CFR 264 Appendix X, or which
cause a waste to be listed or designated as a dangerous waste under WAC 173-303, or any hazardous
substance under MTCA (RCW 70.105D.020[5])°. Although there is no regulatory requirement to sample
and analyze for the full universe of dangerous constituents, all of these sources may be considered in
identifying constituents that should be characterized. As required by the Tri-Party Agreement, RCRA
corrective action at the Hanford Site must also consider radioactive constituents. Sampling and testing
methods are identified in WAC 173-303-110 and refer to several guidance documents that provide
approved methods to be employed for specific sampling and analysis situations.

The field investigation is called an RFI. The general purpose of the RFI is to characterize the nature,
extent, direction, rate, movement, and concentration of releases; determine the potential need for

c " oas laidin t I _er tor 't n  ures. T ults of t!
REFTI are presented in an RFI report. Based on the results of the RFI, the lead regulatory agency may
determine that no further investigation or corrective action is required = :ach past practice unit within
the operable unit, or may determine that a corrective measures study is required. The RFI also includes
descriptions of human and ecological receptors; analyses of current concentrations and extrapolations of
future movement, degradation, and fate of contaminants; preliminary treatability studies; and assessment
of risks. The RFI can be phased to accommodate smaller functional units (i.e., operable units, waste

groups) at large facilities, such as is done at the Hanford Site.

2.4.1.3 CERCLA. The characterization process under the CERCLA program is very similar to that for
RCRA corrective action. It begins with a preliminary assessment/site inspection that is used as the first
screening step to determine whether a site should be placed on the CERCLA NPL. The preliminary
assessment/site inspection has been completed at the Hanford Site. For the Hanford Site, the information

# MTCA defines a state list of hazardous substances that includes the federal definition of hazardous substances, dangerous waste, petroleum or
petroleumn products, and any other substance, including solid waste decomposition products, that is determined to be a threat to human health and
the environment when released into the environment (for example, MTCA has determined that secondary drinking water contaminants under the
federal Safe Drinking Water Act are contaminants of concern). State RCRA corrective actions encompass all of these MTCA hazardous
substances.
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needed to make that determination was provided to the EPA in 1987. Based on this information, the 100,
200, 300, and 1100 Areas were placed on the NPL as distinct facilities.

The scoping activity and work planning occur next and result in an RI/FS work plan. Existing data and
information about the individual waste sites within each operable unit are assembled and evaluated.
These data are used to support the logic for the RI/FS work plan. The RI/FS work plan involves the
assembly and evaluation of available site data and identification of additional data needs, and includes a
characterization SAP, data management, QA/QC, development of a conceptual understanding of the site
or operable unit, and identification of likely RA technologies. The work plan should identify all
CERCLA hazardous substances'® present at the waste site. Specific characterization requirements are
identified during the DQO. The RI/FS work plan also establishes health and safety requirements, proje:
management plans, community relations, and proposed work schedules. The RI/FS work plan must be
reviewed and approved by the lead regulatory agency; there is no statutory or regulatory requirement for
public review. As necessary, the schedule in the work plan is incorporated into Appendix D of the
Tri-Party Agreement. As additional information becomes available during the RI/FS process, work plans
may be revised.

Once the work plan is finalized, the Rl is initiated. It may be presented in a single RI report or, as
described in the Tri-Party Agreement, as a series of reports. The purpose of the Rl is to define the nature
and extent of the contamination and assess needs for treatability tests. The RI first focuses on field
sampling and laboratory analysis including characterization of waste types, migration routes, volume, and
concentration ranges. CERCLA allows for the characterization constituents to be determined by various
methods such as process knowledge, waste disposal history, and previously collected data. CERCLA
guidance documents provide methods for specific sampling and analysis situations. The RI includes
researching cleanup alternatives and laboratory-, bench-, and field testing cleanup alternatives to evaluate
performance and cost. The information obtained ultimately is used to assess risks, identify potential
ARARSs, establish potential remedial action objectives and cleanup levels, and evaluate remedial
alternatives in the FS.

The schedule for the Rl is specified in the work plan.

2.4.1.4 Integrated Process for Characterization. The characterization process for each waste group
will consist of the following:

° Preparing this Implementation Plan and a waste group-specific RI/FS work plan, that together
will satisfy the rec - :nts foran FS .7 17 1S work plan

° Conducting the R, that will also satisfy the requirements for an RFI

° Preparing a waste group-specific RI report, that will also satisfy the requirements for an RFI
report.

'° The CERCLA program applies to all hazardous substances as defined by CERCLA §101(14) and §101(33). The CERCLA hazardous
substances list captures most of the Appendix IX list of 40 CFR 264 but includes many other federal program contaminants of concern as well,
such as those from the Federal Water Pollution Control Act, the Clean Air Act (which includes radionuclides), and the Toxic Substances Control
Act. This list also includes all federally regulated hazardous wastes.
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This Implementation Plan provides general information and approaches applicable to all of the 200 Area
waste groups that can satisfy elements of the work planning process or be incorporated by reference in the
waste group-specific work plans. The Implementation Plan specifically includes elements that will not be
repeated in waste group-specific work plans such as facility background information, potential ARARSs,
preliminary RAOs, and identification and preliminary screening of remedial technologies.

The waste group-specific work plans will address all waste sites in the group and may include any
combination of the three site types (TSD, RPP, and CPP). The waste group-specific work plans will be
developed on a schedule that has been agreed upon by the Tri-Parties and incorporated into the Tri-Party
Agreement. An abbreviated outline of a waste group-specific work plan is provided in Appendix I. The
work plans will document background information specific to the waste group and sites within the group,
and define group-specific characterization and assessment activities and schedule based on the framework
established in this Implementation Plan. A DQO process will be conducted in support of each work plan
as described in Section 6.0 of this Implementation Plan. The DQO process will be used to define the
chemical and radiological constituents to be characterized and details regarding number, type, and
location of samples at representative sites within the waste group and specific analytical requirements not
otherwise provided in the Quality Assurance Project Plan (QAP;jP) included in Appendix A of this
Implementation Plan. In identifying chemical constituents to be considered, the universe of constituents
will include CERCLA hazardous substances (including radionuclides), MTCA hazardous substances
(including dangerous and extremely hazardous wastes, petroleum and petroleum products, and secondary
drinking water contaminants), and dangerous waste constituents as identified in WAC 173-303. The
integrated list of CERCLA and MTCA hazardous substances will be used as the starting point for
determination of site-specific contaminants of concern. Available characterization data (e.g., waste
stream analyses) and information regarding historical processes will be used to the extent that they are
documented to identify the contaminants that might be present in the specific waste group. The DQO
process will then be used to further refine this list and determine which of these constituents should be
considered potential contaminants of concern (COPCs) for the waste group. These COPCs will be
sampled and analyzed for during site characterization activities (see Section 6.0).

A characterization SAP will be prepared based on the DQO. The Ecology closure plan guidance will be
consulted to ensure that the SAP addresses the elements required in a TSD SAP. The work plan will
compile available data, summarize the DQO, provide the characterization SAP, and establish the schedule
forcond ngfut phases of work. The work ¢ be | _ theleadr _ 1 y. In
addition, the work plan, including the characterization SAP, will be available to the publi _ €
review of the proposed plan and RCRA permitting activities.

This Implementation Plan contains an initial screening of the universe of remedial technologies
(Appendix D). That screening will be incorporated by reference and refined as needed in the waste
group-specific work plans.

The waste group-specific RI/FS work plan will fulfill the requirements of an RFI/CMS work plan and an
RI/FS work plan. For those waste groups where TSD units are present, it will also be used to fulfill
several TSD closure plan requirements by providing the following:

o A characterization SAP
o Facility description and location information
o Process information
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° Waste characteristics

° Groundwater monitoring (a summary and evaluation of data collected as part of the existing
monitoring programs).

Before or during the work-planning process, all CPP and RPP sites will be evaluated to determine
whether there are any sites that may be reclassified as “rejected,” “closed out,” “deleted from NPL,” or
“no action” sites. Tri-Party Agreement Handbook Guideline (DOE-RL 1990) TPA-MP-14 will be used
for this purpose to reclassify sites. Reclassified sites will be kept in a separate list for tracking purposes.
Candidates for reclassification may include instances where:

Waste disposal facilities were constructed but not used

Duplicate labeling exists for a waste site produced by an unplanned release

Sites have been cleaned up

Contamination has decayed to background levels

Sites were misclassified as a waste site

Voluntary action such as a housekeeping activity may be used to remediate the site.

All reclassifications will be supported by data packages provided to the Tri-Party Agreement
reclassification team and will require approval by the team.

After the work plan is approved, the RI will be initiated. Field efforts for characterization of CPP, RPP,
and TSD units in a given waste group will be conducted concurrently to take advantage of mobilized field
personnel. The results of the RI will be documented in a group-specific RI report for all TSD, RPP, and
CPP units characterized during RI in the waste group. The RI report will be submitted to the lead
regulatory agency for review and approval in accordance with the schedule specified in the work plan.

Although there is no specific requirement for public review of RFI/CMS or RI/FS work plans, it is the
intention of the DOE and the regulatory agencies to provide both this Implementation Plan and the first
several waste group-specific work plans for public review and comment. Any public comments receive
will be used to help identify improvements in the work planning process. For the remaining waste group-
specific work plans that include TSD units, public comment will be requested on those portions of the
work plan that are referenced in the closure plan or that are incorporated into the closure plan.
Responsiveness summaries to closure plan comments will be provided to the public in the RCRA Permit
modification administrative record.

2.4.2 Evaluation of Alternatives

2.4.2.1 TSD Closure. A RCRA closure plan (WAC 173-303-610 and —806) is developed to address and
ensure compliance with the closure requirements of the Dangerous Waste Regulations (WAC 173-303)
and the Hanford Facility RCRA Permit. The closure plan is a detailed description of proposed procedures
to close a dangerous waste unit or facility. The plan must describe methods for removing, transporting,
treating, storing, or disposing of all dangerous waste, wl ~ such wastev ™" be; rate¢  part of
closure. The closure plan consists of nine basic chapters that provide facility description and location
information, process information, waste characteristics, groundwater monitoring, closure strategy and
performance standards, planned closure activities, and the post-closure plan. It also includes a SAP that
addresses sampling to characterize the TSD unit prior to implementing closure activities and sampling :
the completion of field activities to verify that closure performance standards have been met. Ecology’s
Guidance for Clean Closure of Dangerous Waste Facilities (Publication 94-11) will be used as guidance
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in the development of RCRA closure plans. Ecology’s review of the closure plan evaluates information
such as the following in determining whether to approve the plan:

. How and when the facility will be closed

e How closure requirements will be carried out including compliance with closure performance
standards and procedures for removal of wastes

° An estimate of the maximum amount of dangerous wastes that can or have been treated or stored
at the facility

o Procedures for sampling and analysis

° The steps proposed to decontaminate facility equipment

. The expected year closure will begin and a schedule for the completion of closure
o Estimates of costs for closure (for information purposes only).

A closure plan only needs to identify a single closure option, if one has been identified that meets the
performance standards and requirements; there is no requirement to discuss other closure alternatives.
However, if a decision on the closure option has not been made, then all contingent closure activities/
pathways must be included in the closure plan. As described in Section 2.2.1, there are several closure
strategies available at Hanford consisting of clean closure, modified closure/post-closure, and landfill
closure/post-closure. One or all closure options may be applicable for closure of a TSD. Part of the
closure plan development is an evaluation to determine the closure option that will be used.

Section I1.K.5 of the Hanford Facility RCRA Permit requires that the selected option consider potential
future site use for the TSD site/area.

State regulations and section 1I.W of the Hanford Facility RCRA Permit require that any work performed
under the Permit (including TSD closures) comply with any other applicable laws and regulations (e.g.,
air emission standards). This includes provisions to obtain permits. These other requirements and
permits are typically identified in the closure plan.

Facilities that will leave wastes in the ground and/or contamination in groundwater after closure must be
closed as a modified or landfill closure and must prepare a post-closure plan (WAC 173-303-610

and - 806). This plan details how the owner/operator will maintain the facility to ensure wastes remain
where they were placed. Post-closure plans must be written to meet final status standards and are
required for any regulated unit that received waste after July 26, 1982, or that certified closure after
January 26, 1983. Post-closure requirements are applicable to land-based TSD units, tank systems that
must be closed as land-based units, and any area that cannot be cleaned up to meet clean closure
standards. Post-closure plans are subject to public review. The approved post-closure plan becomes a
part of the permit via the permit modification process.

The closure plan (and post-closure plan, if required) is provided to Ecology for review and approval.
They are then made available for public review and comment during the public comment period on the
draft permit modification (see Section 2.4.3). Any modifications of the closure plan/post-closure plan are
subject to Ecology review and approval and public review and comment in accordance with the permit
modification process specified in WAC 173-303.
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2.4.2.2 RCRA Corrective Action. Under RCRA corrective action, the evaluation of cleanup
alternatives is performed in a CMS. Unlike a TSD closure, consideration of two or more alternatives is
generally part of the CMS. A CMS includes identification and development of the corrective measure
alternatives, an evaluation of the alternatives, and a justification for a recommended alternative. It also
includes a cost estimate for each alternative considered. The CMS concludes by recommending an
alternative. The CMS report becomes the basis for revision of the RCRA permit through the modification
process in which the recommended corrective action is documented. The Tri-Party Agreement requires
that the information obtained through the CMS must be functionally equivalent to the information
obtained in the CERCLA FS process. The CMS report is made available for public review and comment
as part of the draft permit modification package.

Activities conducted as part of RCRA corrective action must comply with any other applicable laws and
regulations (e.g., air emission standards).

2.4.2.3 CERCLA. Under CERCLA, cleanup alternatives are evaluated and reported in an FS. The FS
typically summarizes information on the nature and extent of contamination and the risk assessment from
the RI report, identifies and screens potential cleanup technologies, and provides a detailed evaluation and
comparison of potential cleanup alternatives. The FS may be conducted in a single step or, as described
in the Tri-Party Agreement, in multiple phases.

If the cleanup action is focused on a limited area, a limited set of constituents, or a limited set of cleanup
technologies, a focused FS may be prepared. When the scope of the remedial action is limited (e.g., few
contaminants, a limited range of alternatives) or targeted to address a specific exposure pathway rather
than all pathways, it may be appropriate to “focus” characterization and assessment activities. Focusing
is achieved by limiting the characterization effort to collect only those data needed to address the scope,
initiating formal evaluations of remedial technologies during work scope development, and reducing the
number of alternatives to be evaluated during FSs. Further efficiencies can sometimes be realized if
treatability studies are initiated early in the program. The number of alternative treatment technologies
that would be evaluated in a focused FS could be limited because the existence of few known effective
and technically feasible remedial technologies available to address the particular site problems, recent
remedial action experience at similar sites, or applicability of particular ARARs that might constrain the
number of alternatives capable of meeting ARARS as required by the NCP.

The first step in the FS involves identifying all possible remedial technologies that are applicable to the
type of contaminants and conditions found at the waste site. This step can be performed before the RI has
been completed. The technologies are then screened to reduce the number of cleanup/treatment
alternatives that will be evaluated in detail. This process is accomplished by considering the technologies
based on effectiveness, implementability, and cost. Finally, the most promising technologies are
assembled into alternatives, analyzed against nine CERCI  eval ion criteria, and then compared to one
another. The nine criteria are (1) overall protection of human health and the environment; (2) compliance
with the ARARs; (3) long-term effectiveness and permanence; (4) reduction of toxicity, mobility, or
volume through treatment; (5) short-term effectiveness; (6) implementability; (7) cost; (8) state
acceptance; and (9) community acceptance. These criteria are divided into three categories: threshold,
balancing, and modifying criteria. The first two criteria (threshold criteria) determine which alternatives
are eligible for consideration. ...e next five criteria (balancing criteria) help describe relative technical
and cost differences. The last two criteria (modifying criteria) may prompt remediation plan changes
based on the state’s and community’s comments and concerns. DOE Order 451.1 requires DOE
CERCLA documents to incorporate National Environmental Policy Act (NEPA) values, such as analysis
of cumulative, offsite, ecological, and socioeconomic impacts, to the extent practicable in lieu of
preparing separate NEPA documentation for CERCLA activities. At the Hanford Site, this is
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accomplished by evaluating the alternatives against NEPA values as a tenth criterion, in addition to the
nine CERCLA criteria.

In contrast to the CMS, no specific recommendation is made in the FS regarding a preference for any of
the alternatives. The FS is then submitted to the lead regulatory agency for review and approval. Once
the regulatory agency has accepted the report, it is made available to the public during the comment
period on the proposed plan.

As discussed in Section 2.3, CERCLA activities are required to comply with both applicable and relevant
and appropriate requirements contained in other laws and regulations. However, onsite CERCLA
activities are only required to comply with the substantive portions of those requirements and not
administrative requirements, such as requirements related to obtaining permits.

2.4.2.4 Integrated Process for Evaluation of Alternatives. After characterization is complete, remedial
alternatives/closure strategies will be developed and will be evaluated against performance standards and
evaluation criteria. This evaluation will be used to satisfy the TSD requirement for determining what type
of closure is practicable and can be achieved.' The results from this process will be a waste
group-specific FS/closure plan. The format will follow the standard format of a CERCLA FS with the
following modifications: '

° If the waste group includes a TSD unit(s), a closure plan addressing the . 3D unit(s) will be added
to the FS as an appendix. The closure plan will do the following:

- Incorporate by referencing the specific page and line number of the waste group-specific
work plan or reproduce work plan text or modified text into the closure plan for Facility
Description and Location, Process Information, Waste Characteristics, Groundwater
Monitoring, and the characterization SAP. Should information from waste group-specific
work plans be outdated or require modification, new text will be added to the closure
plan.

- Incorporate by referencing the specific page and line number of the waste group-specific
work plan and/or RI report, or reproduce work plan (or RI report) text or modified text
into the closure plan. Should inf )m  nwaste _ up- ficv :plans’
outdated or require modification, new text will be added to the closure plan.

- Include Closure Performance Standards.

- Include the Closure Strategy and general Closure Activities. Sufficient detail will be
included in these discussions to comply with closure plan content requirements. Should
remedial design activities require changes to this information that constitute a Class 1, 2,
or 3 change to the Permit, a Permit modification will be requested.

1 As described in Section 1.0, groundwater remediation is not within the scope of this Implementation Plan; groundwater is being addressed as
separately because of the difficulty in distinguishing the specific waste units that contributed to groundwater contamination and the efficiency
gained in addressing the groundwater as a whole, rather than addressing individual plumes of contamination that overlap. 1f a TSD contributed to
groundwater contamination and that contamination has not yet been addressed as part of the overall groundwater remediation, the TSD cannot be
clean closed, even if wastes and soils have been remediated. In that case, the TSD will be closed under modified closure/post-closure
requirements until groundwater remediation is complete.
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- Include a general post-closure plan (if modified or landfill closure options will be used),
with an acknowledgement that this will be updated as necessary (using appropriate public
involvement) after the completion of closure. For example, the detailed requirements for
post-closure groundwater monitoring may be determined after the final condition of the
TSD is determined.

- Include a commitment to prepare a verification SAP as part of remedial design.

° To satic, RCRA corrective action requirements, a chapter will be added that presents a
recommendation for corrective action alternatives for regulatory agency consideration. Similarly,
the closure plan only identifies the closure strategy that the responsible agency deemed
appropriate after conducting its evaluation; there is no requirement to discuss the other closure
alternatives. Therefore, to integrate this phase, the document will be developed to meet the
RCRA CMS specifications and the applicable closure plans will be included.

However, should it be determined to be more effective (e.g., because of an imminent threat associated
with the TSD, milestone commitments), the TSD unit closure plan may be submitted separately from the
FS.

Other key features of the FS/closure plan will include the following:

e ARARs will be identified in the FS/closure plan, and the ability to comply with the substantive
ARARs will be an evaluation criterion for all TSD, RPP, and CPP sites. A key ARAR for
developing nonradioactive constituent cleanup levels at all CPP, RPP, and TSD units will be
MTCA (WAC 173-340), which is the state’s performance standard for both TSD closure and
RCRA corrective action and which is an ARAR at Hanford for cleanup under the CERCLA
program. A key TBC material for developing radioactive constituent cleanup levels will be EPA
guidance supporting a cleanup level of 15 mrem/yr.

° The CERCLA permitting exemption for onsite activities will be extended to CPP, RPP, and TSD
units (e.g., air permits will not be required) except that RPP and TSD units will be incorporated
into the Hanford Facility RCRA Permit.

. Remedial action objectives will consider future land use and will address protection from direct
exposure to contaminants, protection of groundwater from migrating contaminants, and
protection of the >lumbia  ‘er.

) NEPA values such as cumulative, offsite, ecolt _ al, socioe ¢ impacts, and environmental
justice will be evaluated for each remedial alternative.

2.4.3 Decision Making

2.4.3.1 TSD Closure. Under the strategy developed for the Hanford Facility RCRA Permit, TSD units
that are not already in the Permit and that will not actively operate in the future are added as units
undergoing closure via the permit modification process. This consists of preparing a draft permit
modification, seeking public comment, and making a final permit modification pursuant to WAC
173-303-830 and -840.

At the Hanford Site, a permit modification adding a closure plan is typically initiated by Ecology. The
draft permit modification identifies permit conditions applicable to the closure and is based on the closure
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plan. The draft permit modification, together with the closure plan, are provide for public comment and
review. The TSD closure schedule must be submitted as part of the closure plan or the TSD unit must
complete closure within 180 days. Information regarding the permit modification request is sent to the
Hanford mailing list and appropriate units of state and local government, and must be published in a
major local newspaper. In addition, the notices and request must be placed in a location accessible to the
public, and a public hearing must be held within the public comment period. Public notice of the hearing
must be provided at least 30 days prior to the hearing. The comment period is 45 days.

Following the public comment period, the decision regarding the TSD closure is conveyed by Ecology in
an approved permit modification. Ecology considers and responds to all significant written comments
from the public on the modification request, and either grants or denies approval of the modification.
Approved modification requests are incorporated into the Hanford Facility RCRA Permit and become
effective 30 days after the permit modification is issued.

2.4.3.2 RCRA Corrective Action. As with a TSD closure, under RCRA corrective action the
decision-making process consists of preparing a draft RCRA permit modification seeking public
comment, and making a final RCRA p¢  t modification. The recommended corrective measure(s) is
presented as a draft modification to the Hanford Facility RCRA Permit and is based on the results of the
CMS. The permit modification identifies specific corrective action activities and a schedule for
implementation. The public comment period and hearing process and Ecology approval process are the
same as for a permit modification to add a TSD unit undergoing closure. The CMS is made available to
the public during the comment period, providing support to the permit modification request.

2.4.3.3 CERCLA. Under CERCLA, the decision-making process consists of a proposed plan and a
ROD. Based on the evaluation of altematives in the FS and in accordance with the Tri-Party Agreement,
the DOE and the lead regulatory agency, in consultation with the supporting regulatory agency, select a
proposed alternative and present it for public review and comment in a document called a proposed plan.
The proposed plan provides a brief summary of all of the alternatives studied in the FS, highlighting how
the alternatives satisfy the CERCLA criteria and the key factors that led to the identification of the
proposed alternative. Under CERCLA, the required comment period is 30 days. Because the CERCLA
process is also used at Hanford to satisfy NEPA requirements, the required comment period for proposed
plans at Hanford is 45 days. The FS is made available to the public during the review, providing support
to the infc ationint] p !plan. T DOEandt 1 n oryagencyr ,; difyt
proposed alternative after reviewing public comments and/or concerns.

After the public comment period on the proposed plan has closed, the ROD is prepared by the lead
regulatory agency. The ROD describes the decision-making process for selecting the cleanup action,
summarizes the alternatives developed and evaluated in accordance with CERCLA and the NCP, and
identifies the selected cleanup action(s). It also provides any statutory determinations such as
identification of ARARSs for the cleanup. The lead regulatory agency is responsible for reviewing the
public comments received and preparing responses that will accompany the ROD. Although all of the
CERCLA processes up through drafting the ROD are the responsibility of the lead regulatory agency,
which may be Ecology on Ecology-lead operable units, the ROD must be signed by the EPA. The lead
regulatory agency will continue its role after issuance of the ROD.

The ROD may be modified after it is issued. The process for modification depends on the magnitude of
the change. Changes that result in no significant difference in the cleanup (e.g., correcting typographical
errors) can be documented in the administrative record. A change that results in a significant impact on
the cleanup requires preparation of an Explanation of Significant Differences (ESD). An ESD may be
appropriate, for example, when new information is generated during the remedial design or remedial
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action phases that could affect the scope, performance, or cost of the remedy presented in the ROD. The
public must be notified of an ESD and be provided an opportunity to review it. The ESD, however,
represents only a notice of change and is not a formal opportunity for public comment because the overz
remedy is not being reconsidered. When new information becomes available after a ROD is signed and
results in fundamental changes to the selected remedy, an amendment to the ROD is required.
Fundamental changes include selection of a new remedy that is fundamentally different than the remedy
selected in the ROD. A ROD amendment must be preceded by a proposed plan that is submitted to the
public for review and comment.

2.4.3.4 Integration Process for Decision-Making. The decision-making process for the 200 Area waste
sites will be based on the use of waste group-specific proposed plans and RODs. Once the FS/closure
plan has been finalized, a single document, the group-specific proposed plan, will be prepared that will:

° Identify the preferred alternative(s) for remediation of waste sites in that group based on the FS,
and how that alternative satisfies the CERCLA criteria

° Identify criteria by which sites not in the original waste group can plug in to the remedy for that
waste group (see Section 2.5.3 for further discussion of the “plug-in” approach)

o Identify, as part of the preferred alternative, criteria by which analogous sites within the waste
group will be evaluated post-ROD to verify that they meet the conceptual model for the waste
group, and identify a process where sites can be moved to another waste group (see Section 2.5.2
for further discussion of contingent remedies)

° Identify performance standards and ARARs applicable to the waste group

° When the operable unit includes TSD or RPP units, include a draft permit modification with
unit-specific permit conditions for incorporation of those units into the RCRA permit.

After approval by the regulatory agencies, the proposed plan will be presented to the public for review
and comment. The public comment period will be 45 days. A combined public meeting/public hearing
will be held during the comment period to provide information on the proposed action and permit
modification and to solicit public comment. The combined meeting will avoid the confusion of two
meetings and allow the public to obtain a complete picture of cleanup activities in the waste group.

A the public tperiodenn the d 1 ory: ncywillrespond to the c 21 A in
consultation with the suppo ~ g agency and the DOE, makea .l decision on the proposed action. The
+«uXCLA ROD will be used to document not only the selected remedy for the CPP sites, but also the
TSD unit closure strategy and the RPP corrective action decisions. The ROD will also identify the
criteria for evaluating waste sites against the waste group conceptual model, the contingency process for
moving waste sites to other waste groups, and criteria by which a waste site not originally in the waste
group can plug-in to the selected remedy for the group. In addition, the ROD will identify ARARs for 1
action (and ARAR waivers for any non-TSD sites in the group) and statutory determinations (such as the
availability of ERDF for all wastes generated). The RCRA permit will subsequently be modified by
Ecology to incorporate the ROD (and any subsequent amendments) by reference, authorizing the RCRA
actions. Specific elements incorporated by reference will include performance standards, cleanup
schedules, and the selected cleanup action.
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2.4.4 Implementation

2.4.4.1 TSD Closure. TSD closure proceeds in accordance with the activities identified in the closure
plan and the permit conditions. No additional documentation is required during implementation of the
closure activity, except that permits (e.g., air emissions permits) must be obtained as appropriate. The
DOE must notify Ecology at least 60 days before beginning closure activities at a surface impoundment,
waste pile, land treatment, or landfill TSD unit, and at least 45 days before beginning closure at other
TSD units. Under the Hanford Facility RCRA Permit, upon initiation of closure activities, closure must
be completed within 180 days unléss an approved alternate schedule was included in the closure plan.

Waste generated during closure is subject to all applicable laws and regulations relative to waste
management. For example, dangerous waste must be disposed at an RCRA-permitted facility (e.g., a
permitted TSD unit) and solid waste must be disposed at a solid waste landfill. An exception is that, at
Hanford, the Tri-Parties have determined that TSD closure waste is eligible for disposal at the ERDF
under certain conditions. To be disposed at ERDF, the waste must meet ERDF waste acceptance criteria
and a CERCLA decision documents (e.g., CERCLA ROD or Action Memorandum) must be in place such
that waste disposal is conducted under CERCLA authority (EPA et al. 1996)'>.

2.4.4.2 RCRA Corrective Action. RCRA corrective action is implemented in accordance with the
requirements and schedule specified in the permit modification. In accordance with the Tri-Party
Agreement, implementation of corrective action at RPP units is guided by a corrective measures
implementation (CMI) work plan and a corrective measures design report. The Tri-Party Agreement
specifies that at Hanford the content of the CMI work plan will be functionally equivalent to the
CERCLA remedial action (RA) work plan (described below).

Management of corrective action wastes is similar to TSD closure wastes except that under state
regulations, RCRA corrective action waste that is designated as dangerous waste can be managed at a
corrective action management unit (CAMU). A CAMU is an area within a facility that is designated by
Ecology for the management of RCRA corrective action waste (WAC 173-303-646[5] and [6]). No
CAMU s have been designated at the Hanford Site.

2.4.4.3 CERCLA. Under CERCLA, cleanup is implemented via a remedial design (RD) report (RDR)

andaRA v WAWP). T RDisar ase duri vin
specificatic stion budget est : n of all 1gdocun s
are developed for the chosen cleanup action. These items are based __. . . ____ ., performance

standards, ARARSs, and other requirements specified in the ROD and are documented in the RDR. The
RDR is provided to the lead regulatory agency for review and approval. A verification SAP is prepared
along with the RDR for use after remedial action is complete.

The RA includes the actual construction or implementation of the cleanup action. The RA includes
construction of any support facilities as specified in the RD. A RAWP is developed for each operable
unit detailing the plans for the RA. The RAWP is provided to the regulatory agency for review and
approval. At Hanford, the RDR and RAWP often are combined into a single report. Included in either
the RD or RA are the verification SAPs describing the requirements for sampling and analysis for

2 The U.S. Department of Energy Environmental Restoration Disposal Facility, Hanford Site, Benton County, Washington-Explanation of
Significant Differences (ESD) (EPA et al. 1996) modified the ERDF ROD (EPA et al. 1995) to clarify the eligibility of waste generated during
cleanup of the Hanford Site. The ESD makes eligible for disposal at ERDF any environmental cleanup waste generated as a result of CERCLA
or RCRA cleanup actions provided it meets ERDF waste acceptance criteria and that the appropriate CERCLA decision documents are in place.
Additionally, the ESD allows the disposal at ERDF of nonprocess wastes generated from closure of inactive RCRA TSD units provided that
(1) closure wastes are sufficiently similar to CERCLA or RPP wastes placed in ERDF, (2) the ERDF waste acceptance criteria are satisfied, and
(3) the appropriate CERCLA decision documents are in place.
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samples taken for the purpose of determining whether the cleanup action levels specified in the ROD have
beena eved. Substantial continuous onsite remedial action at an NPL-listed federal facility must begin
within 15 months after the first ROD for that facility is signed. The 200 Areas is one of four such
facilities at the Hanford Site listed on the NPL. ...e progress of remedial action is typically defined in a
schedule included in the RDR.

Contaminated waste generated during CERCLA cleanup actions must be disposed at an EPA-approved
onsite and/or offsite facility. Onsite facilities must comply with the action-specific ARARs (e.g., RCRA
standards) for waste management including those that establish controls and/or restrictions for waste
disposal. At the Hanford Site, the ERDF is the approved CERCLA waste disposal facility. The
construction and operation of ERDF was authorized via a separate ROD as issued January 1995 and
amended December 1997 (EPA et al. 1995, 1996).

2.4.4.4 Integrated Process for Implementation. Implementation will consist of confirmatory sampling
and preparation and implementation of an RDR/RAWP. A verification SAP will be prepared that will
define the characterization requirements for confirming whether sites within a waste group that were not
characterized as representative sites meet the conceptual model for the waste group. Sampling, analysis,
and evaluation will be performed before the RDR/RAWP is completed. If confirmatory sampling does
not support a site in a given waste group, the contingency element of the ROD will be implemented and
the site will be moved to another waste group.

An RDR/RAWP will be prepared for each waste group that encompasses implementation of the selectt
remedy for CPP, RPP, and TSD units. The RDR/RAWP will be formatted as described under the
CERCLA program. It may be phased to accor  date the award of construction packages for the
remedial action. If phased, the general requirements for the RD/RA would be documented in the initial
issue of the RDR/RAWP. Design details for individual waste sites would be added in progressive
revisions until all waste sites were addressed. The RDR/RAWP will be submitted to the lead regulatory
agency for review and approval.

The RDR/RAWP will be accompanied by a verification SAP for each waste group for verification
sampling and analysis. This SAP will define the requirements for verifying that remedial action at a site
has met the requirements of the RC... A DQO process will be used to determine sampling and  lytical
needs.

The RDR/RAWP will include a schedule for remediation activities for the waste group, including the
schedule for TSD closure. Integration of the remedial action/closure schedules for CPP, RPP, and TSD
will provide for  :iencies and cost savings in mobilizing equipment and conducting field activities. 1
CERCLA requirements, continuous onsite remedial action must begin within 15 months of the issuance
of the first ROD for the 200 Area CERCLA facility. The DOE will provide notice to Ecology 60 days
before beginning closure of any TSD units in a waste group.

Contaminated materials generated during the remedial action will be disposed at the ERDF provided the
elements of the ERDF waste acceptance criteria are satisfied.

2.4.5 Closeout

2.4.5.1 TSD Closure. Within 60 days of completion of closure of a TSD unit, the owner or operator
must submit a certification of closure to Ecology (WAC 173-303-610(6), RCRA Permit 11.J.1). The
cert...cation must be signed by the owner and an independent registered professional engineer.
Documentation that the closure has been in accordance with the approved closure plan must accon iny
the certification. The documentation is usually in the form of a closure activities evaluation report or a
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verification package, which evaluates the closure activities and compares them to the regulatory and
closure plan requirements. Additional notifications that must be made after certification of closure are the
submission of survey plats and notices in deed to the zoning authority.

If the closure is a clean-closure, Ecology then initiates a permit modification to acknowledge that the unit
has been clean-closed and initiates withdrawal of the unit from the EPA national database for TSD units.
These requirements are detailed in WAC 173-303-610.

If dangerous constituents will remain onsite above clean closure standards, a post-closure plan will have
been prepared as part of the closure plan and will be implemented at this time. The post-closure plan will
be reviewed in  ght of any new information generated during remediation to ensure that it is still
protective of the TSD unit and groundwater. If any modification of the post-closure plan is necessary, a
permit modification will be completed prior to implementation. When the need for post-closure care
ends, a certification of completion of post-closure care is submitted to Ecology using the same process as
described for certification of closure. As with clean-closure, Ecology will then initiate a permit
modification and withdrawal of the unit from the national database.

2.4.5.2 RCRA Corrective Action. State regulations do not define a closeout process for corrective
action units. The Tri-Party Agreement states that upon satisfactory completion of the CMI phase, the lead
regulatory agency will issue a certificate of completion of the corrective action.

2.4.5.3 CERCLA. Remedial action is considered complete when the lead regulatory agency determines
that the following have been met:

° Remedy is fully operational and performing to design specifications
. Remaining activities only involve operation and maintenance (O&M).

At this time, the DOE completes a Superfund Site Closeout Report. A facility is eligible for NPL deletion
when the EPA has determined that all required response actions (with the exception of O&M) have been
implemented. (Partial deletion is possible where only that portion of a CERCLA facility that has been
remediated is deleted.) The site shall not be deleted from the NPL until the state in which the site is
located has concurred on the proposed deletion. The EPA shall provide the state 30 working days for
review of the ~ letion notice prior to its publication in the Federal R ‘ster. Once the state -~ “ees with
the deletion notice, the EPA publishes a notice of intent to delete in tne Federal R  ‘ster ana seeks public
comment for a minimum of 30 calendar days. Copies of the proposed deletion nouce are placed in the
local repositories available for public viewing. After the public comment period, the EPA shall respond
to significant comments and include this response document in the final deletion package. Once the
notice of final deletion has been published in the Federal Register, the site(s) are deleted from the NPL
and the package is placed in the local information repositories.

An O&M plan is initiated at each operable unit when remedial action implementation has been completed
and it is determined that the remedy is to be fully operational. The O&M plan includes inspections and
monitoring. The O&M plan is provided to the lead regulatory agency for review and approval. When
waste is left in place as part of the RA, O&M is expected to be a long-term activity. In cases where all
waste is removed or treated, a short O&M period still may be specified by the lead regulatory agency.
The lead regulatory agency may, where appropriate, allow for O&M to be discontinued for certain units,
within an operable unit, while requiring O&M to continue at other units.

When waste is left in place at the completion of remedial action, the operable unit will be evaluated by the

lead regulatory agency at least every 5 years (CERCLA Part 121[c]) to determine whether the remedy
continues to be protective or further RA is required. In accordance with the Tri-Party Agreement, the
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lead regulatory agency will issue a Certificate of Completion to the DOE when the remedial action work
is completed.

2.4.5.4 Integrated Process for Closeout. The closeout process to be followed for each waste site will
consist of preparing a closure certification (for TSD units), a site- or group-specific site closeout report
and, as appropriate, O&M plan; deletion from the NPL; and removal from the permit.

The site closeout report will summarize the cleanup activities conducted at any CPP, RPP, or TSD units
in the waste group, present the results of verification sampling, and compare those results to the
remediation goals specified in the ROD. If contaminants are left in place above the remediation goals, =
report will specify the nature and extent of that contamination. The site closeout report will be submitted
to the lead regulatory agency for review and approval. When the lead agency has determined that there
has been satisfactory completion of remedial action activities, the agency will issue a certificate of
completion. At that time, Ecology will initiate a permit modification for RPP units to acknowledge that
corrective action activities have been completed.

Within 60 days of completing closure activities at any TSD unit within the waste group, DOE will submit
a certification of closure for the TSD signed by an independent registered professional engineer. The site
closeout report may be used as supporting documentation. Ecology then will initiate a permit
modification whereby the permit will be changed either to acknowledge clean closure of the unit or to
implement the post-closure plan, whichever is applicable.

If contaminants are left onsite, an O&M plan will be prepared. The O&M plan will detail
post-remediation operation, inspection, and/or monitoring necessary, including groundwater monitoring,
for affected CPP, RPP, and TSD units. If the waste group contains a TSD unit that was not clean closed,
the RCRA TSD unit post-closure plan will be reviewed to ensure consistency with closure results and the
O&M plan. (The TSD unit post-closure plan is prepared and submitted at the same time as the closure
plan.) Changes to the post-closure plan will be documented via a RCRA permit modification. If the
post-closure plan requires significant modification, it will be submitted for public review. The
group-specific O&M plan will not be submitted for public review. If O&M is required for RPP units, a
RCRA permit modification also will be done for those units to incorporate by reference the O&M plan.

Upon completion of the remedial action (not including O&M), the waste site/group can be deleted from
the NPL. The EPA will prepare a deletion notice and provide it to the state 30 working days prior to its
publication in the Federal Register. Once the state agrees with the deletion notice, EPA will publish a
notice of intent to delete in the Federal Register and seek public comment for a minimum of 30 calend
days. Copies of the proposed deletion notice will be placed in the Hanford regional repositories availal
for public viewing. After the public comment peric = the =~ A shall respondtos’ ‘ficant comments and
include thisr. | mnse doc' in the final deletion package. Once the notice of final deletion has been
published in the Federal Register, the site(s) will be deleted from the NPL and the package will be placed
in the local information repositories.

Although CERCLA allows facilities or portions of facilities to be deleted from the NPL while
contaminants remain onsite undergoing O&M, RCRA does not have a similar provision. TSD and
corrective action units will remain under the RCRA permit as long as post-closure or O&M continues.
Therefore, if contaminants remain onsite above cleanup levels, sites might be deleted from the N!  but
remain in the Hanford Facility RCRA Permit. A certification will be prepared by DOE for review by t
regulatory agency upon completion of all activities required in the post-closure plan (for TSD units) or
O&M plan (for RPP units). Upon acceptance by Ecology of the certification, Ecology will prepare a
permit modification to delete the unit(s) from the permit.
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2.4.6 Short-Term Action

2.4.6.1 TSD Closure. There are no specific provisions for interim action as part of TSD closure. State
regulations and the Tri-Party Agreement defer to the corrective action program in the event that a release
from a TSD is detected.

2.4.6.2 RCRA Corrective Action. A short-term response called an interim measure may be
implemented under RCRA to provide immediate response for sites that pose an immediate threat to public
health or the environment. This process is defined in the Section 7.2.4 of the Tri-Party Agreement.
Interim measures are used when information indicates that an expedited response is needed because of an
actual or threatened release from a past-practice unit. The lead regulatory agency may require RL to
submit a proposal for an expedited response at a unit, or RL. may voluntarily submit a proposal. The
interim measure process will be used in cases where early remediation will prevent the potential for an
imminent and substantial endangerment or imminent hazard to develop. It may also be used in cases
where a single unit within an operable unit is a high priority for action, but the overall priority for the
operable unit is low. In this way, a specific unit or release at an operable unit can be addressed on an
expedited schedule when warranted. To the extent practicable, interim measures shall be consistent with
the anticipated alternatives for final selection of corrective measures at the unit.

All interim measures are first approved by the lead regulatory agency. Public participation and
documentation for interim measures are in accordance with Sections 9.0 and 10.0 of the Tri-Party
Agreement or the RCRA permit modification process.

2.4.6.3 CERCLA. The process used under CERCLA to address sites that present an imminent

and substantial danger to the public health or the environment is the removal action process

(40 CFR 300.415). Removal actions can occur at a site not listed on the NPL, or they can occur as part
of the initial response to seriously contaminated NPL sites that will become the subject of a more formal
and extensive remedial action. The EPA has categorized removal actions in three ways: emergency,
time-critical, and nontime-critical. These categories are based on the type of situation, the urgency and
threat of release, and the subsequent time frame in which the action must be initiated. Emergency and
time-critical removal actions respond to the releases requiring action within 6 months; nontime-critical
actions respond to releases requiring action that can start later than 6 months after it has been determined
that ¢ eiswa ted.

In carrying out emergency and time-critical removal actions, the federal agency implementing CERCLA
removal action authority allows work to begin as soon as possible to abate, prevent, minimize, stabilize,
mitigate, or eliminate the threat to the public health or the environment. Because these are considered
emergency actions, public involvement is not required prior to performing the action. However, during or
after the removal action the public must be informed of the action being taken. If the removal action is
determined to be nontime-critical, an engineering evaluation/cost analysis (EE/CA) is performed. The
goals of the EE/CA are to identify the objectives of the removal action and to analyze the various
alternatives that may be used to satisfy objectives for cost, effectiveness, and implementability. While an
EE/CA is similar to the RI/FS conducted for RAs, it is less comprehensive. Like the RA process, the
EE/CA is provided to the public for review and comment. After the comment period, the implementing
agency prepares the decision document called an Action Memorandum. The Action Memorandum
documents the selected removal action and provides the approval to begin the work activities.

2.4.6.4 Integrated Process for Interim Action. In the event that it is discovered during the field
investigation or remedy implementation that a site or contamination source presents a threat to the public
health or the environment, a CERCLA removal action will be initiated. Action will be taken as soon as
possible to abate, prevent, minimize, stabilize, mitigate, or eliminate the threat to the public or the
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environment. Depending on the criticality of the situation, during or after the removal action, an EE/CA
will be performed and an action memorandum pursued.

2.5 STREAMLIM NG APPROACHES

This section presents various strategies that are available for streamlining the regulatory pathway and
documentation requirements when addressing Hanford waste sites. Implementation of these strategies on
previous cleanup projects at the Hanford Site indicates that their use results in efficient use of resources,
both human and financial, allows for earlier selection of a remedial alternative, and allows actual waste
site cleanup to be performed in an expedited manner. Opportunities for streamlining exist during both
characterization and assessment, in the selection of the type of decision document, and during remedial
design and remedial action. The following discussion summarizes the streamlining strategies and impacts
during each of these phases.

2.5.1 Analogous Site Concept

Facilities can sometimes have many source sites that are geologically similar and have similar process
and waste disposal histories. In these situations, the analogous site concept can be used to reduce the
amount of site characterization and evaluation required to support remedial action decision making. For
the analogous site approach, waste sites are combined into groups of sites with similar location, geology,
waste site history, contaminants, etc. Within each group, one or more representative sites are then
selected for comprehensive field investigations, including sampling. Findings from site investigations at
representative sites are extended to apply to other sites in the waste group that were not characterized.
Sites for which field data have not been collected are assumed to have similar or “analogous” chemical
characteristics to the site(s) that were characterized. Confirmatory investigations of limited scope can be
performed at the sites not selected as representative sites, rather than full characterization efforts.

The evaluation of remedial alternatives focuses on the representative sites but is acknowledged to extend
to other sites in the group. A remedy is selected for all of the sites in the group, based on the evaluation
of the representative sites. Confirmation sampling of the analogous sites after remedy selection may, be
required and is built into the remedial design planning to demonstrate that analogous conditions exist.
Depending on the level of confidence in the analogous site classification, a contingent ROD may be
beneficial to address those instances where it is determined during confirmation sampling that a siteis t
analogous (see Section 2.5.2). Although the analogous site concept introduces a degree of uncertainty,
there is a substantial benefit in the early selection of a remedy that allows early cleanup action to take
place.

The 200 Areas Strategy and this Implementation Plan build on the analogous site concept. As part of
initial strategy, the waste sites in the 200 Areas were organized into waste groups based on similar
processes, waste disposal histories, and type of site. R | sentative sites have been identified within each
group (DOE-RL 1997). The waste groups are discussed further in Section 3.0. Section 6.0 reflects a
characterization effort that focuses on the representative sites, and the RI and FS reports will be written
based on information regarding these representative sites. A proposed plan and ROD will be written f
the entire waste group, identifying the proposed remedy for sites in that group. The ROD will include
criteria for post-ROD confirmation sampling and analysis to be used to verify that all remaining sites in
the group (sites other than the representative sites) meet the conceptual model for the waste group. Ifa
waste site fails to meettl conceptual model such that the selected remedy is not a, , priate, it will be
removed from the group and reassigned to another waste group. If a contingent ROD is  epared that
clearly defines criteria for removing a waste site from the original waste group, modification of the R(

2-25




DOE/RL-98-28
Rev. 0

may not be required. If the group to which the site would be mov  already has a ROD, modification of
that ROD or development of a new ROD may be required.

2.5.2 Contingent Remedy

In general, the CERCLA proposed plan identifies a preferred alternative and the lead regulatory agency
selects a single remedy in the ROD. There are some situations, however, where greater flexibility may be
required to ensure implementation of the most appropriate remedy for the site. This is the case where
there is significant uncertainty associated with the remedy selection. In such situations, a contingent
remedy may accompany the selected remedy in a decision document. The contingent remedy would be
available if the selected remedy was determined to be inappropriate for a waste site.

In the proposed plan, the alternative proposed for selection and the contingent alternative should both be
discussed in the Preferred Alternative section. - Also, the criteria that would prompt implementation of the
contingent remedy should be clearly identified. In the ROD, the Comparative Analysis of Altermatives
section should discuss both alternatives, and the Selected Remedy section should establish the parameters
of each and provide criteria by which the contingent remedy would be implemented.

A potential application in the 200 Areas would be to address the uncertainty inherent in the analogous site
approach. A potential disadvantage of the analogous site approach is that a site that is thought originally
to fit into one waste group may be determined during post-ROD verification sampling not to be analogous
to sites in that group. A contingent ROD could be used to specify what happens to such a site. For the
200 Areas, it is envisioned that the site would be removed from that waste group and reassigned to
another, more appropriate waste group. The criteria for making this determination and reassignment
could be specified as the contingent remedy in the proposed plan and ROD. The application of the
Contingent ROD approach to a waste group will be determined by the regulating agencies on a case-by-
case basis for the waste group to which it will be applied. The determination of whether its use will
require the development of a new ROD, amended ROD, and/or an Explanation of Significant Difference
for implementation or whether it can be applied without a new or modified ROD will also be made by the
regulating agencies.

2.5.3 Plug-In Approach

lition ZRCLA dRCRA« cti 1 :an . thodol es that individual waste
sites be .y identified during characterizat = I on, put ement. | ' selection
for these specific sites is then documented in the decision document. Because of the large number of
generally similar, yet individual waste sites at some facilities, such as Hanford, such an approach can
result in many redundant characterization, evaluation, and remedy selection documents with attendant
schedule and budget impacts. For example, the analogous site approach discussed in Section 2.5.1
streamlines the characterization and evaluation phases, but ultimately all of the waste sites within a waste
group will be specifically listed in the proposed plan and ROD. A newly identified site that fits the
general profile of the waste group could not be covered by the ROD because it was not specifically
identified in the ROD. At a minimum, a new proposed plan, and possibly a new ROD, would be
required. '

For facilities such as these, the need for a streamlined, consolidated approach led to the development of
the “plug-in approach.” The plug-in approach specifies and analyzes remedial alternatives for a group of
sites that have similar characteristics (e.g., physical attributes, contaminants, and contaminated media)
des ted the “site profile.” A ROD is issued with a remedy selected based on the site profile. If it is
dett  ned that a new individual site is sufficiently similar to,  or _ itible with, a site group for* ich
the alternatives have already been developed and analyzed, the subject site is said to “plug-in” to the
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analysis for that group. Confirmation sampling of the site might be required to determine whether it fits
the criteria for plug-in. Confirmation sampling of sites for plug-in must be approved by the lead agency
in the ROD and remedial design. Thus, remedy selection for a large number of sites can be accomplished
expeditiously and in a cost-effective manner using the plug-in approach to eliminate the time and cost
required to produce multiple, redundant site-specific FSs.

The effective use of the plug-in approach requires a plug-in ROD. A plug-in ROD specifies the criteria
that a specific waste site must meet in order to “plug-in” to the process and be remediated in accordance
with the remedy selected in the ROD. The plug-in ROD also describes the process for determining
whether conditions at a particular site are consistent with the plug-in criteria. Under this approach, a
remedy is selected that applies to similar conditions (site profile), rather than to specific sites. Many
waste sites can be incorporated into a plug-in ROD following a demonstration that site conditions
conform to the site profile. A single plug-in ROD, therefore, can replace many waste site-specific RODs
that would otherwise be required but would ultimately be redundant.

The plug-in approach can be combined with the analogous site and contingent ROD approaches to
provide a comprehensive and streamlined approach for 200 Area remediation. A ROD prepared for a
given waste group would identify the selected remedy for that waste group and criteria by which a site
that was not originally part of that waste group could plug-in to the waste group. The following example
illustrates how the approaches work together:

Waste site X is originally assigned to waste group A, and a ROD is obtained for waste group A.
During post-ROD confirmation sampling, it is determined that X does not fit the conceptual
model for waste group A but is analogous to waste group B, which already has a ROD. ROD A
has a contingent remedy that specifies that waste sites can be reassigned if they do not meet the
conceptual model for waste group A. ROD B contains criteria for when a site can plug-in to
ROD B. Waste site X could thus be moved from ROD A to ROD B without additional remedy
selection documentation. Information regarding this reassignment would be placed in the
administrative record.

A plug-in approach allows implementation of remedial actions at multiple waste sites without expending
resources to initially characterize similar sites before a ROD is issued. By use of a plug-in approach,
remediation can begin earlier with considerable cost savings through reduction in documentation and
focused characterization. The application of the Plug-in Approach to a waste group will be determined by
the regulating agencies on a case-by-case basis for the waste group to which it will be applied. The
determination of whether its use will require the development of a new ROD, amended ROD, and/or an
Explanation of Significant Difference for implementation or whether it can be applied without a new or
modified RC.. will also be made by the regulating agencies.

.u€ EPA has recognized certain categories of waste sites across the country that have many common
characteristics (e.g., contaminants present, past waste disposal practices) that are suited to cleanup using a
prescribed or “presumptive” cleanup remedy. This recognition stems from the results of detailed
evaluations of many of the sites. The presumptive remedy approach for remedy selection at a particular
type of site also recognizes that remediation of some types of waste sites by use of 0° remediation
options is impractical or cost prohibitive. The presumptive remedy ROD, therefore, selects a response
action that the EPA has prescribed for that particular type of site. An example is the use of containment
as a presumptive remedy for municipal landfills. A presumptive remedy ROD can be obtained for those
types of sites that the EPA has prescribed presumptive remedies, after a particular site has been shown to
conform to characteristics of those sites for which the presumptive remedy is applicable. Use of the
presumptive remedy process in obtaining a ROD can simplify the evaluation of alternatives in the
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assessment and streamline the remedy selection process considerably. Focus packages will not be used
exclusively to make decisions regarding cleanup actions at 200 Area waste groups. The information may
be used to support the development of more streamlined documentation required under the CERCLA
process, such as feasibility studies, proposed plans, RODs, or modifications to RODs, such as ESDs.

None of the waste sites in the 200 Area fit the profiles for presumptive remedies issued by the EPA to
date. However, the plug-in approach described above is built on concepts similar to the presumptive
remedy approach.

2.5.4 Focus Package

Focus packages are used to streamline the characterization and assessment process. Focus packages are
used when it is determined that there is a minimal need for remediation or that remedial action would
follow a path similar to that already followed at similar waste sites. The focus package explains why
additional evaluation/analysis and documentation of remedial alternatives is not required, provides the
site-specific information need to complete the remedy selection process, and supports the issuance of a
proposed plan followed by a new ROD or modification of an existing ROD.

Under the 200 Areas Strategy, a focus package may be appropriate when it is determined that a waste site
does not fit the conceptual model for its assigned waste group but does fit the conceptual model for
another group for which a ROD has already been issued. The information collected during confirmation
sampling could be used to prepare a focus package supporting modification of the ROD for the other
waste group.

2.5.5 Observational Approach

The “observational approach” is a method of planning, designing, and implementing a remedial action
that uses a limited amount of initial field characterization data (e.g., from the analogous site concept) to
create a general understanding of site conditions. Additional information gathered during remedial
actions is used to make “real time” decisions in the field to guide the direction and scope of remedial
actions, based on contingency planning performed before mobilization into the field. The observational
approach requires effort during the remedial design planning to identify uncertainties that might be
encountered in the field and develop contingency plans for ¢  ing with a range of conditions that might
be encountered. The contingency plans are typically documented in the RD/RA work ¢

When initiating remedial actions under this set of conditions, it is recognized that unforeseen conditions
may be found that require additional remedial actions to be undertaken. If conditions are found to be
sufficiently different than had been expected and a modification to the cleanup remedy is required or a
different cleanup approach is required, this change can be implemented by use of an ESD or a ROD
amendment. Alternatively, remedial actions may determine that levels of contaminants are significantly
below what had been expected, and that further remedial actions are not necessary. The observational
approach in cleanup actions provides the flexibility in the field necessary to adapt to actual site conditions
encountered during remedial actions by scaling the level of effort to conditions encountered.

Remediation proceeds until it can be demonstrated through a combination of field screening and
verification sampling that cleanup goals have been achieved.

Thus, the observational approach is a “learn as we go” methodology. This method of streamlining 1s
considered to be more cost- and time-effective than traditional approaches that require substantial
amounts of initial characterization data to make very detailed plans and engineering designs before
initiating remedial actions.
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Figure 2-2. 200 Areas Integrated Regulatory
Process for CERCLA, RCRA Past-Practice,
and RCRA TSD Unit Closure.

% Certification of Closure RCRA Permit

Group-Specific RI/FS Work
Plan and Specific RCRA
TSD Unit({s) Sampling Plan

 Provides group and site-specific
background information.

» Defines site characterization
needs based on DQOs to assess
nature, extent, and rate of
release of contamination.

* Includes sampling and analysis
plan.

* Addresses both past-practice and
RCRA TSD sites.

¢ Provides pre-ROD schedule.

» Includes the following RCBA TSD
Closure Plan material:

- Section 2, “Facility
Description and Location
Information”

- Section 3, “Process
Information”

- Section 4, “Waste
Characteristics”

- Section 5, “Groundwater
Monitoring”.

Group-Specific Rl Report,
Including Specific RCRA
TSD Unit(s)
Characterization

Group-Specific FS and

¢ Field investigation report for both
past-practice and RCRA TSD
sites.

* Risk assessment may be
performed at this stage.

P Specific RCRA TSD Unit(s)
Closure Plan

* Evaluates remediation
alternatives/closure options for
past-practice and RCRA TSD
sites.

* Includes the following RCRATSD

Closure Plan material:
- Section 6, “Closure Strategy
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¢ Section 7, “Closure Activities,”
and Initial Section 8, “Post-

Closure Plan” covered with details
deferred to O&M Plan/Revised
Post-Closure Plan.

« ldentifies preferred alternative(s);
- Provides consistent
remediation/closure strategy
for both past-practice and
RCRA TSD sites within waste
group.
* RCRA TSD closure plan may be
appended to FS as shown or
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{ROD]}

* Dacision document authorizing
selected remedy for past-
practice sites.

RCRA
Permit Modification

« Decision document authorizing
selected closure strategy for
RCRA TSDs in Sitewide Permit.

*Reference Froposed Plan/ROD.

* Administration change to list
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Rt Remedial Action

Remedial Design/

Work Plan

*Designs and implements chosen
remedy/closure strategyrfor both
past-practice and RCRATSD
sites.

* Details closure activities for
RCRA TSD sites including:

- Closure sampling and
monitoring

- Final cover design for RCRA
TSDs closing as a landfill.

¢ Includes sampling and analysis
plan for confirmation and
verification sampling.

* Provides post-ROD schedule
following CERCLA schedule.

* Provides evidence that all
activities in accordance with
closure requirements have been
completed.

Closeout Report

L Group Specific

Modification

* Decision document authorizing
post-closure activities for RCRA
TSD unit(s) in Sitewide Permit.

O&M Plan

» Describes closure activities
completed.

* Provides results of confirmation
and verification sampling.

* Provides assessment of need for
O&M or post-closure care.

« Details post-remediation
operation, inspection, and/or
monitoring activities, as needed.

« Not required if cleanup standards
are met.

Certification of
Completion

* Provides evidence that all
remedial activities in accordance
with the ROD have been
completed.
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Closure Care/O&M

* Provides evidence that all
activities in accordance with post-
closure/O&M requirements have
been completed.
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Table 2-1. Overview of the Hanford Facility’ Dangerous Waste Portion of the Resource
Conservation and Recovery Act Permit for the Treatment, Storage, and

Disposal of Dangerous Waste.

‘Ihe Washington State Department of Ecology issued a permit to the U.S. Department of Energy to authorize” the )
treatment, storage, and disposal of dangerous waste at the Hanford Facility. The Hanford Facility RCRA Perrmt
consists of six major parts and a number of attachments as summarized below:

Fart ] — Standard

This part provides the legal conditions of the permit such as severability and duties and

Conditions requirements of the parties.

Part II - General This part provides conditions that are applicable to the entire Facility. For example, it

Facility Conditions | discusses onsite transportation and waste manifesting requirements, land disposal
restrictions, record keeping and reporting, etc.

Part III - This part contains individual chapters that provide the specific conditions applicable to

Unit-Specific
Conditions for
Final Status
Operations

active treatment, storage, and disposal units. Currently, there are six such units that have
been incorporated into thep .

PartIV -
Correction Actions
for Past Practices

This part states that the HSWA Permit is issued by the EPA in conjunction with this Permit.
Upon delegation of the Corrective Action requirements of the HSWA by the EPA to
Ecology, the Permit shall be modified via a Class 3 modification to incorporate the specific
requirements of the HSWA Permit into this Permit. Until this modification is complete,
compliance with the terms of the referenced provisions shall be deemed as compliance with
WAC 173-303-646.

PartV —
Unit-Specific
Conditions for

This part contains individual chapters that provide the specific conditions applicable to
storage, treatment, and disposal units that are undergoing closure. Usually, the individual
chapters incorporate, by reference, the closure plans of the specific units. Currently, there

Units Undergoing are 14 such units that have been incorporated into the permit, 10 of which have already been
Closure clean closed.
Part VI - This part contains individual chapters that provide the specific conditions applicable to

Unit-Specific
Conditions for
Units in
Post-Closure

sto . treatment, and disposal units that have alr ' b« closed, but that require a
post-closure care period. Generally, land-based units that were not clean closed are subject
to post-closure requirements such as groundwater sampling and monitoring. Currently, there
are two such units that have been incorporated into the permit.

Attachments

There are currently 40 attachments to the Permit, most of which are the closure or
post-closure plans or Part B permit applications for specific TSD units. The attachments
also include the Tri-Party Agreement, which is an enforceable portion of the Permit. Other
pertinent attachments include such things as the Facility Contingency Plan, Purgewater
Management Plan, the Hanford Legal Description, and acceptable laboratory methods.

Units are incorporated into the Permit or are moved to other parts of the Permit via the
Permit modification process. There are several types of modifications that can occur,
categorized by class. Typically, major modifications, such as the incorporation of a new unit
into the Permit, require a Class III modification. Class III modifications require that the
public be involved in the decision-making process concerning operation, closure, and/or
post-closure nrocedures for a specific unit.

? For the purposes of the Permit, the Hantora S1te 15 considered to be a single facility consisting of over 60 TSD units. Approximately 25% of the
TSD units are or are anticipated to be operating, while approximately 50% are closed or are undergoing closure. The remaining TSD units are
being dispositioned through other options under the Tri-Party Agreement.

® Authority for the permit is pursuant to Chapter 70.105 RCW, the Hazardous Waste Management Act of 1976, as amended, Chapter 70.105D
RCW, the Mode! Toxics Control Act, and regulations promulgated thereunder by the Washington State Department of Ecology, codified in
Chapter 173-303 of the Washington Administrative Code.

¢ Information presented in this box is based on Revision 4A of the Dangerous Waste Portion of the Resource Conservation and Recovery Act
Permit for the Treatment, Storage, and Disposal of Dangerous Waste, issued by the Washington State Department of Ecology on February 25,

1998.
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3.0 200 AREAS SETTING AND BACKGROUND

This chapter summarizes data related to the physical setting (Section 3.1), site operations and waste
generation (Section 3.2), and contaminant fate and transport (Section 3.3) in the 200 Areas. Detailed
supporting information on the physical setting, waste sites, and chemical processes is provided in
Appendices F, G, and H, respectively. The background information presented in this chapter and
supporting appendices is common to all 200 Area waste sites and is included in the Implementation Plan
to serve as a primary reference for the 23 group-specific work plans. Consolidating this generic
information is part of the commitment to streamline production of the work plans, which will focus on the
detailed, site-specific data.

Data on the physical characteristics of the 200 Areas (Section 3.1) are needed to define potential
contaminant transport pathways, from the disposal sites toward groundwater and potential receptors, and
to support engineering, development, and screening of remedial action alternatives. The emphasis is to
identify the geological, hydrological, and meteorological parameters that control the migration of
contaminants in the subsurface.

The overview of operations (Section 3.2) provides data on the sources of contaminants in the 200 Areas.
Brief explanations of the site processes, operational history, waste management philosophies, and major
potential contaminants used since 1943 support the identification of the types and volumes of wastes
disposed to the soil column, the logic underlying the waste site grouping process, and the contents of the
major potential contaminants lists.

Physical and chemical interactions between the contaminants and the soil (Section 3.3) affect the
distribution of contaminants in the vadose zone. The typical expected distribution of contaminants is
summarized in the preliminary physical conceptual model of contaminant distribution, which in turn
supports the preliminary conceptual exposure model (Chapter 5.0).

Hanford Site Background. The Hanford Site (see Figure 1-1) lies within the semiarid Pasco Basin of
the Columbia Plateau in southeastern Washington State. The Hanford Site, approximately 50 km (31 mi)
north to south and 40 km (25 mi) east to west, encompasses apf ximately 1,450 km? (560 mi®) north of
the confluence of the Yakima and Columbia Rivers. This land, with restricted public access, provides a
buffer for the smaller fenced areas currently used for storage of nuclear materials, waste storage, and
waste disposal. Only about 6% of the land area has been disturbed and is actively used. The Columbia
River flows eastward throueh the northern part of the Hanford Site and, after tuming south. forms part of
[N e Yak \ - 't soutl | | te a
joins city of Rich" 1Ly hb th N

Rattlesnake Mountain, Yakima Ridge, and Umtanum Ridge form the southwestern and western
boundaries. The Saddle Mountains form the northern boundary of the Hanford Site. Adjoining lands to
the west, north, and east are principally range and agricultural land. The cities of Kennewick, Pasco, and
Richland (Tri-Cities) constitute the nearest population centers and are located southeast of the Hanford
Site (Neitzel 1997).

Established in 1943, the Hanford Site was originally designed, built, and operated to produce plutonium
for military nuclear weapons. Uranium metal billets were received in the 300 Area and fabricated into
jacketed fuel rods suitable for loading into nuclear reactors. The fuel rods were placed in the reactors in
the 100 Areas and irradiated under nuclear fission reactions. The fuel rods were then taken to the

200 Areas, where plutonium and uranium were separated from the residual activation and fission products
using liquid chemical processes. The 600 Area includes portions of the Hanford Site not included in the
100, 200, or 300 Areas and served primarily as transportation corridors and buffer zones between the
fabrication, irradiation, and chemical processing areas. Other designated areas of the Hanford Site
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include the 400 Area (Fast Flux Test Facility), 700 and 3000 Areas (RL and contractor offices in
Richland), and the 1100 Area (equipment maintenance).

Chemical separations process facilities were sited in both the 200 East and 200 West Areas. The

200 North Area temporarily stored irradiated fuel rods, allowing certain short-lived radionuclides to decay
before being shipped to separations plants. With the startup of the separation plants, large quantities of
liquid wastes (primarily water) containing minor concentrations of radionuclides and chemicals were
discharged to the soil column and percolated into the vadose zone. Depending on contaminant
concentrations and a consequent need for isolation, liquid wastes were discharged either to surface ponds
and ditches or to underground cribs, reverse wells, and french drains. These infiltration facilities were
generally located in the 200 Areas near the processing plants and in the surrounding 600 Areas.

Key radionuclides with half-lives longer than 10 years that were discharged to the soil column include
cesium-137 (Cs-137), barium-137m (Ba-137m), iodine-129 (I-129), strontium-90 (Sr-90), yttrium-90
(Y-90), technetium-99 (Tc-99), uranium, carbon-14 (C-14), americium-241 (Am-241), plutonium
(Pu-239/240), and tritium (H-3 [as tritiated water]). Two-thirds of the radioactivity in liquids discharged
to the ground is from tritiated water, which has a 12.3-year half-life. The radioactive material flow
diagram for the Hanford Site is shown schematically in Figure 3-1. The least contaminated liquids were
discharged to surface ponds and ditches, but comprise over 90%, by volume, of all liquid waste
discharges. Conversely, the low volume streams carried 95% of all radionuclides into the vadose zone.

Major chemicals in liquids discharged to ground (based on quantities) include nitrate, sodium, phosphate,
sulfate, ammonia, carbon tetrachloride, and fluoride. Inorganic chemicals were used and discharged in
much greater quantities than organics. The greatest amount of hazardous chemicals were contained in the
liquids discharged from 1945 to 1958 (WHC 1991).

Solid waste such as failed equipment, tools, and protective clothing containing radionuclides and
hazardous materials have also been buried in the ground. The radioactive inventory in solid waste burial
grounds represents approximately 1% of the total Hanford Site radioactivity (WHC 1991).

The vadose zone underlying these waste sites consists of sediment particles of various sizes and
geochemical constituents, soil moisture, vapor, and organic or vegetative matter. The flow of liquid

1ot m in the va " in complex wa x ve facto
including most significantly the moisture cor f lits hydraulic properties. Lateral and
vertical gradations or discontinuities in soil-column parameters result in sit  pecific infiltration
characteristics. In addition, waste-stream-specific characteristics of the liquid wastes, such as viscosity
and volume, affect the ability of the liquid itself to infiltrate and migrate within the soil column.
Contaminants will be transported by migrating water or, in the case of volatile contaminants, by the soil
vapor. The resulting distribution of contaminants in the soil column depends on the degree to which
different contaminants are retained by adsorption to soil particles or precipitated from the fluid along the
migration pathway.

Data Sources. A large volume of historical data is available to present a reasonable idea of the general
waste site conditions, local geology, and hydrology for the 200 Areas (Table 3-1), and in a few cases, for
specific sites. Since 1947, a large number of boreholes have been drilled, sampled and geologically
logged, examined by borehole logging tools, and where deep enough, sampled for groundwater
contamination. Soil, vegetation, surface water, and biotic samples have been gathered from the start of
plant operations to assess operations impacts on the environment in and around the 200 Areas. Much of
this data has been summarized in monthly, quarterly, or annual reports over the last 20 years. In addition,
the Pacific Northwest National Laboratory has reported on the Hanford Site’s environmental status in its
environmental and groundwater annual reports.
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A large quantity of this historical data was summarized in the ten 200 Areas AAMS reports. These
documents addressed the eight geographically based source areas and the 200 East and 200 West Area
groundwater regimes. Each source AAMS report included descriptions of the generating facilities, waste
site, and processes; meteorological, geographic, geologic, and hydrologic settings; environmental
resources (flora and fauna); and existing environmental conditions as determined through routine soil,
sediment, vegetation, air, groundwater, surface water, and external exposure conditions. This data
collection was conducted to monitor radionuclide transport around the site, to determine if exposure limits
were being exceeded, and to detect potential problems. The data were of sufficient quality for these
intended purposes, but most of it lacked the analytical and data certification rigor needed for remediation
or characterization decisions. However, these data did provide a strong background for defining sites
requiring remedial action and allowed better planning of future characterization activities. In more recent
years, some qualified data have been made available as a result of characterization activities at RCRA
TSD sites and at the 200-BP-1 Operable Unit.

In addition, each AAMS report identified the major potential contaminants and the potential contaminants
of concern, and provided conceptual models of contaminant fate and transport as well as exposure and
risk assessments. Health and environmental concerns, ARARs, and preliminary remediation alternatives
were also presented. The reports also addressed data quality objectives, data gaps, and proposed
data-gathering activities. Waste sites were ranked in each AAMS source report based on the state of
contamination at each and a path for remediation was proposed, following the Hanford Past-Practice
Strategy (DOE-RL 1991).

Site data for the source AAMS reports were gathered in technical baseline documents, which were
prepared prior to the AAMS reports and served as the primary reference for them. These documents
included the then-current Waste Inventory Data System (WIDS) database entries for each waste site
covered in the respective operable units. Additional data were compiled into each site description along
with descriptions of plant operations. Key drawing lists, references, and photographs of each waste site
were also provided.

Technical manuals prepared for each major processing plant provide discussions of the chemical
processes, equipn  , waste streams, health and safety requirements, and general plant layout as
cornceived at the start of operations. However, process modifications are generally difficult to track over
the course of a plant’s operating life. Historical overviews for most plants are available over the internet
at the DOE-RL Hanford home page (www.hanford.gov) under “Hanford History.” These documents
include a comprehensive bibliography that can help identify older contractor nerated information,
whicha 1ivailab hrough o te databases and libraries.

Even though a large quantity of information exists, there are still a number of data gaps. Uncertainties are
evident in such areas as the process descriptions, discharge records associated with the operations, the
types and quantities of waste generated and sent to individual waste sites, and the interactions of those
wastes with the environment at the disposal sites. Current fate and transport models do not adequately
quantify the chemical and geochemical interactions influencing the distribution of contaminants in the
soil column. It is for these reasons and those discussed above that characterization information is still
required.

3.1 PHYSICAL SETTING

A brief summary of the significant characteristics of the physical setting is included in this section to
support development of the preliminary conceptual models of contaminated distribution (Section 3.3) and
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exposure pathways (Chapter 5). A more detailed description of the physical setting is provided in
Appendix F.

Disposal of low-level, radioactively contaminated waste water to the ground in the 200 Areas was based
on the assumption that the radionuclides would be largely retained in the vadose zone through sorption to
sediment particles as the water migrated toward groundwater. (As will be discussed in Section 3.3,
subsequent site-specific observations showed that this broad assumption could not be applied in all
circumstances.) Because the 200 West, 200 East, and 200 North Areas are located on an elevated, flat
area, oftenref  d to as the 200 Areas Plateau, the underlying vadose zone is relatively thick, providing
additional opportunities for sorption during migration. The increased thickness of the vadose zone in the
200 Areas also increases the travel time for contaminants to reach groundwater. The vadose zone beneath
the 200 West Area ranges in thickness from less than 50 m (165 ft) to more than 100 m (328 ft); the
vadose zone beneath the 200 East Area ranges in thickness from 37 m (123 ft) to about 104 m (317 ft);
and the vadose zone beneath the 200 North Area ranges in thickness from about 49 m (160 ft) to 50 m
(165 ft). The inland location of the 200 Areas, relative to the Columbia River, also increases the travel
time for contaminants that do reach groundwater to migrate to the river.

The vadose zones underlying the 200 Areas are relatively permeable, which allows waste fluids to
infiltrate, migrate downward, and come into contact with sediment particles. Under all three areas, the
vadose zone includes the uncemented, unconsolidated gravels and sands deposited by cataclysmic flood
waters released from western Montana and northern Idaho when ice dams were breached during the last
ice age. In the 200 West Area only, the vadose zone also includes an underlying and less permeable layer
of finer grained silt and cemented gravels, which in turn is underlain by consolidated gravels deposited by
the ancestral Columbia River system. This less permeable layer acts as a temporary barrier to the vertical
movement of liquids and vapors and may cause lateral spreading of contaminated fluids along its upper
surface.

Liquid wastes that flow through the vadose zone along preferential pathways may carry contaminants
directly to the groundwater with minimal interaction with sediments. Preferential pathways may be
artificial, such as poorly sealed wells, or natural, such as clastic dikes and fault zones. Vapor-phase
contaminants may also flow along preferential pathways, but in addition to flowing downward may also
be released to the atmosphere as a result of barometric pressure fluctuations.

The disch _ ofl: _ : volumes of liquid wastes to the soil columns under the 200 Areas provided the
primary driving force for liquid and contaminant m _ ition through the vadose zone toward groundwater.
With the nearly complete cessation of these liquid discharges, this driving force has been largely
eliminated, and the principal driving force has become natural recharge provided by rainfall and snowfall.
Because the mean annual precipitation, approximately 17.3 cm/year (6.8 in./year), is relatively low at the
Hanford Site, the natural recharge of water that can drive contaminants through the vadose zone toward
groundwater is relatively low.

Wastewater discharges since 1943 have created local groundwater mounds under the primary wastewater
disposal areas in the 200 Areas; the locations and heights of the mounds have changed as wastewater
discharge locations and rates have changed. The presence of the mounds has locally affected both the
direction of groundwater movement, causing radial flow from the discharge areas, and the rate of
groundwater movement, causing increased hydraulic gradients. With the cessation of liquid discharges,
the elevations of both the water table and the local groundwater mounds have been declining, resulting in
(1) a concomitant increase in the thickness of the vadose zone;  d (2) changes in flow directions and
rates that affect the distribution of contaminants in the groundwater and the local definitions of
“upgradient” and “downgradient” with respect to groundwater monitoring.
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Plants may redistribute and concentrate contaminants through root uptake followed by either transpiration
to the atmosphere or consumption by animals. Contaminants brought to the surface by burrowing
animals may be further redistributed by wind or other animals. The average maximum depth to which
plant roots penetrate is approximately 3 m (10 ft); this is also deeper than the maximum depths reported
for animal burrowing (DOE-RL 1995). While sagebrush have been reported at much deeper depths in the
literature, such as for New Mexico (Foxx et. al. 1984), the maximum depth reported for the Hanford Site
(at the 200 Area) is 2.5 m (Klepper et. al. 1985). Most of the more radioactively contaminated liquids
were discharged to structures buried to depths of 4 to 10 m (12 to 35 ft), but have not always been beyond
the reach of surface-based organisms.

3.2 OPERATIONAL OVERVIEW

The section presents summaries of the generation and disposal of radiological and chemical contaminants
in the 200 Areas subsurface (Sections 3.2.1 and 3.2.2) to support development of the waste site grouping
rationale (Section 3.2.3), the waste site grouping prioritization (Section 3.2.4), and the lists of major
potential contaminants (Section 3.2.5). Characteristics of the waste site groups are described in more
detail in Appendix G. The major chemical separation processes and waste management activities in the
200 Areas are described in more detail in Appendix H.

3.2.1 Uranium-Plutonium Production Cycle

Radionuclides brought to the 200 Areas within irradiated fuel rods have three primary sources: naturally
occurring uranium isotopes remaining in the fuel rods, products of U-235 fission, and products of neutron
activation.

3.2.1.1 Naturally Occurring Uranium Isotopes. Uranium exists as a naturally occurring element and is
commonly found as a trace component of granitic rocks. Economically valuable deposits in the
southwestern United States are most commonly found in sandstones. In nature, uranium is composed of
three isotopes: U-238 (99.283% by weight) and trace quantities of U-235 (0.711%) and U-234 (0.006%)
(CRC 1980). . urreactor use, uranium was concentrated and refined into a pure metal form. The uranium
fuel rods initially contained uranium isotopes U-238, U-235, and U-234 in the same naturally-occurring
relative abundances.

Throughout the history of Hanford reactor operations, the primary fuel used was metallic uranium.
Tnique properties of the various uranium isotopes were essential to the nroduction of nuclear weapons.
~orex e, U-2 Uk ted to U-239 . DA )

neptun 239 (\,. .. ), which in turn decays to Pu-239. Alth 3y a
number of atomic-scale particle interactions, U-235 fission is the primary source for neutrons in a fuel
rod. Two neutrons are released when a U-235 nucleus captures a neutron and fissions, or splits, into
smaller nuclei. This two-for-one neutron exchange is the basis for fuel rod enrichment and the power
reactor operations. Similarly, the neutrons given off in this reaction may be captured by the nucleus in a
U-238 atom, thereby converting it to Np-239. However, in a single, isolated fuel rod, the frequency of
neutron capture is miniscule as the neutrons primarily escape from the rod.
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A self-sustaining neutron flux, or criticality, can be engineered when a “critical mass” of uranium is
assembled. The critical mass assures that the free neutrons will encounter more U-235 nuclei, thus
multiplying the number of neutrons generated. When placed in a reactor filled with a large number of
closely spaced fuel rods, the neutrons have a much greater opportunity to also encounter U-238 atoms in
other fuel rods, and the generated neutron flux begins to transmute U-238 to Pu-239. In practical terms,
the amount of plutonium generated at the Hanford Site was dictated by reactor power levels and residence
time the fuel rods spent in the reactors, but usually didn’t amount to much more than 0.05-0.2% Pu-239,
by weight. Because reactor operations consumed U-235 through nuclear fission, its concentration was
reduced in the discharged fuel rods by approximately 15% to 25%. Similarly, U-238 was also consumed
through transmutation to Pu-239, but at a much smaller scale.

When uranium is found in nature, it is in equilibrium with nearly 30 radioactive daughter isotopes that are
created by decay of a radioisotope to a new isotope (either radioactive or stable); the new isotope is the
“daughter” of the “parent” isotope from which it descended, as illustrated by isotope-specific decay
“chains” (Figure H-9). Chemical separation and purification of uranium prior to fabrication of fuel
elements removed all daughter isotopes except U-234, which is a daughter of U-238. The removed
daughters begin to be formed again immediately as (1) uranium decay produces radioactive daughters and
then as (2) those daughters decay to additional products further along the decay chain. Most uranium
daughters “grow-in” very slowly because of the occurrence of several long-half-life daughters early in the
decay chain. As a result, daughter isotopes in the lower portions of the decay chain with mass numbers
less than 231 (e.g., thorium-230 and radium-226) require greater than 1,000 years (often greater than
10,000 years) before returning to even 1% of the activity of the parent uranium. The daughters lov in
the decay chain may be present naturally at low levels but are not considered to be abundant in the

200 Areas.

3.2.1.2 Products of U-235 Fission. A broad spectrum of fission products form from the splitting of the
U-235 nucleus. Although the fission process is randomly able to form any lower element in the periodic
table, the U-235 nucleus tends to split into two elements (binary fission) whose atomic mass numbers (=
the number of protons and neutrons in the nucleus) usually lie between 72 and 166. Occasionally, the
U-235 nucleus will split into three elements (ternary fission) which tends to yield radionuclides with low
atomic mass numbers. Most of the resulting isotopes are radioactive, with half-lives ranging from
seconds to thousands of years in duration. However, in general terms, 90% or more of the fission

produc g |from "md n ations p aalf-1iv lyearlo - and 50% pc  ss
half-lives less than 1 month long. It was for these short-lived radionuclides that cribs and reverse wells
were constructed to 1solate the v e streams to the site work force and the accessible environment.

After 5 years of decay, more than 99% of the initial fission product activity has been exhausted. ..ie
high-activity fission products initially present in irradiated fuel (and of greatest importance during
processing) have decayed to insignificance in Hanford materials. Due to their half-lives (approximately
30 years) and significant production during nuclear fission, Cs-137, Sr-90, and their primary daughters,
Ba-137 and Y-90 and Zr-90, now account for over 99% of all remaining nonactinide radioactivity

(i.e., not from uranium, plutonium, neptunium, americium, etc.) from the fuel materials brought to the
200 Areas.

Two other fission products may be included as potential contaminants because of their half-lives, yields,
and potential for concentration or potential for high mobility: tritium (H-3) and technetium-99 (Tc-99).
As tritiated water, tritium behaves chemically as any other waste in separation processes. The potential
exists for condensate from any contaminated aqueous streams to have H-3 as the primary (or only)
radionuclide present. Tc-99 tended to behave chemically the same way uranium did in the chemical
processes used at the 200 Areas and potentially contributes significantly to the total radioactivity of
uranium-containing streams and wastes.
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3.2.1.3 Products of Neatron Activation. The primary purpose of irradiation of the uranium fuel rods at
Hanford was neutron activation of U-238 to ultimately form Pu-239. Neutron activation is the production
of a radioactive isotope by absorption of a neutron. During irradiation, however, neutron activation of
other isotopes, including newly formed isotopes, also occurred. For example, a fraction of the Pu-239
was converted to Pu-240 and a fraction of the Pu-240 was converted to Pu-241. Because Pu-241 hasa
short half-life (14.4 years), much of the Pu-241 generated at the Hanford Site has already decayed to
americium-241 (Am-241), which must be considered as a potential contaminant of concern whenever
plutonium is known or expected to be present. The vast majority of potentially formed activation
products have short to very short half-lives. Decay since discharge from the reactors has reduced the
number of isotopes potentially present at levels of potential concern to cobalt-60 (Co-60), nickel-63
(Ni-63), carbon-14 (C-14), and H-3 (which may also be present as a fission product). Co-60 has the
shortest half-life of these (5.27 years) and is currently approaching its practical detection limits for routine
analytical techniques.

3.2.1.4 Relationship Between Activity and Chemical Concentration. The relationship between the
activity of a radionuclide and its mass is called the specific activity, defined as the number of Curies per
gram of radionuclide. (A Curie is the activity of that mass of a radionuclide in which 3.7 x 10'° atoms
decay per second.) A very low-activity radionuclide such as U-238, with a half-life of 4.51 x 10° years,
requires 3,000,000 g to generate this number of disintegrations per second. Conversely, a high-activity
radionuclide such as ruthenium-106 (Ru-106), with a half-life of 1.004 years, requires only 0.0003 g to
produce 1 Ci of activity. In other words, the activity measured in a sample corresponds to a smaller mass
of radioactive material if the sample contains a high-activity radionuclide and to a larger mass of
radioactive material if the sample contains a low-activity radionuclide. In particular, for high-activity
radionuclides, the mass required to produce the measured activity may be too small to affect the chemical
and physical properties of the sample as a whole. The specific activity for each radionuclide provides the
conversion factor between chemical concentration and activity for that isotope.

The end products of radionuclide decay chains are stable elements. For example, uranium isotopes will
eventually decay to lead, while strontium and cesium decay to zirconium and barium, respectively. For
most of the high-activity/short half-life isotopes, concentrations of the decay chain stable products are
very low because the concentrations of the radioactive parents are very low. For low-activity/long
half-life isotopes, the formation of stable decay products can be very slow. Therefore, the radiological
health hazards overshadow the chemical toxicity of the stable daughter products for any foreseeable time
scale. However, for “heavy” elements, both the parent and the daughter elements (e.g., uranium and lead,
respectively, which are both heavy metals) will have similar nonradioactive toxicological properties.

3.2.2 Operational History

Plutonium production began at the Hanford Site with the delivery of cylindrical metal uranium billets to
the 300 Areas. The metal was heated, forced through an e.___sion die, and formed into a cylindrical rod
before air quenching and inspection. The rods were machined and cut into slugs 20 cm (8 in.) long. The
slugs were then canned inside aluminum jackets and bonded to the material with an aluminum-silicon
alloy. The canned slugs were machined, degreased, inspected, and tested prior to being loaded into
nuclear reactors in the 100 Areas.

The slugs were placed in the reactor pile and irradiated for variable time periods, typically for 100 to

120 days, in the early years of operations. Following irradiation, the slugs were pushed out from the
reactor pile and collected in basins for initial cooling. The slugs were then loaded into water-cooled casks
and taken by railcar to the 200 North Area, where the casks were unloaded into cooling pools. Aging the
slugs for 40 to 60 days in the cooling pools allowed the decay of certain high-activity radionuclides such
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as iodine-131 (I-131) and other short-lived emitters. Additionally, neptunium-239 (Np-239) would also
decay rapidly, forming much of the slug’s Pu-239 content. The 200 North Area was used between 1945
and 1952, after which aging in reactor cooling basins became standard practice.

The fuel rods were next taken to either the 200 East Area or 200 West Area for processing in one of the
separations plants. The various separations processes are described in more detail in Appendix G of this
plan. All separations processes required decladding of the fuel slugs by caustic dissolution of the
aluminum jacket. Following that, the uranium fuel rod was dissolved in a bath of nitric acid in
preparation for the particular separations process steps. The initial bismuth phosphate (BiPO,) process at
B and T Plants separated and concentrated plutonium from the rest of the dissolved material by multiple
steps of carrier precipitation. The BiPO, preferentially attracted the plutonium from the rest of the
solution and, as a precipitate, was physically separated by centrifuging. Repeated dissolution and
precipitation, using both BiPO, and lanthanum fluoride (LaF), led to recovery of over 99% of the
plutonium and removal of 97% to 99% of the uranium and fission products. This process generated large
volumes of uranium- and fission product-rich wastes, which were stored in the 241-B, C, T, and U tank
farms. Most low-level liquid wastes generated by this process were sent to ponds. The B Plant
operations ended in late 1952, and T Plant operations ended in late 1956.

The BiPO, process was a relatively slow, stepwise approach to recovering plutonium and required large
volumes of tank storage space for high-activity wastes. Organic solvent extraction processes evolving
during the 1940s were applied in the late 1940s with implementation of the Reduction Oxidation
(REDOX) process at the 202-S Plant. Immediate benefits in production were observed as a result of the
plant’s ability to operate continuously. This plant used the organic compound methyl isobutyl ketone
(MIBK or hexone) as a solvent to remove both plutonium and uranium from the dissolved fuel rod
solution. The process passed the dissolved acid fuel rod solution down tall columns by gravity flow,
through a less dense, rising countercurrent of organic liquids. Through mixing, both plutonium and
uranium were stripped out of the acid by the hexone, which was pulled off at the top of the column. Next,
plutonium was removed from the uranium-rich hexone solution and purified, in this case using inorganic
acids to preferentially bond with the plutonium in similar countercurrent flow columns. Uranium was
recovered using similar extraction processes in a separate set of process columns. Recovery and reuse of
the solvent and acid was also achieved through this process. High fission-product wastes generated at
REDOX were stored in tank farms. Because it operated continuously, the plant also generated significant
quantities of low-level w which disc  zed to ponds and cribs. The REDOX proc  operated
m 1951 to 1967, and a waste conce: r was active through 1973.

The Plutonium/Uranium Extraction (PUREX) process at the 202-A Building was the final large-scale
separations process developed. It utilized the same countercurrent flow principles of solvent extraction as
at REDOX, but benefited from significant design and process improvements. Again, as at REDOX, both
plutonium and uranium were recovered and purified, as were the solvents and acids. The plant used a
much less flammable two-part organic mix, tributyl phosphate (TBP) in a normal paraffin hydrocarbon
(NPH-a.k.a. kerosene), to separate plutonium and uranium from the nitric acid-dissolved fuel rod solution.
The TBP process was much more efficient in the rate of processing, and was also safer and cleaner in
operation. PUREX began operation in late 1955 and ran continuously until 1972. Following an 11-year
hiatus, the plant was restarted in 1983 and tan intermittently through 1988. High fission-product wastes
generated at PUREX were stored in tank farms. The plant also generated significant quantities of
low-level wastes, which were discharged to ponds, cribs, and french drains.

The recovered, purified plutonium was refined to one of several forms depending upon the era and the

available process. At the start of Hanford operations, plutonium was refined in the 231-Z Building where
it was converted to a nitrate paste prior to shipment offsite. Shortly thereafter, however, a more elaborate
plant, the Plutonium Finishing Plant (PFP), was constructed with the capability to convert plutonium into
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metal, nitrate, or oxide forms. A number of process lines in the 234-5Z Building were used between 1949
and 1989. Initially, batch inorganic chemical steps were used to refine and convert plutonium to the
desired form. Later, more elaborate extraction processes were developed. The PFP was also used to
fabricate plutonium into shapes for direct installation into weapons and for reprocessing scrap plutonium,
using solvent extraction techniques based on TBP mixed with carbon tetrachloride.

In the first 7 years of BiPO, operations, over 4,000 tons of uranium were accumulated in the existing tank
farms serving the B and T Plants (Gustavson 1950). A dependency on overseas uranium reserves led to
the first application of the TBP process, later implemented as the PUREX process, at the 221/224-U Plants
in late 1951. The Uranium Recovery Project (URP) and its plant was the focus of an effort to pump out
all tanks bearing uranium-rich, high-level wastes in both the 200 East and 200 West Areas. The process
was also intended to free up large volumes of tank space. The 221-U Plant recovered the uranium from
the various forms of tank farm feed and concentrated it as uranyl nitrate hexahydrate (UNH). The UNH
was then sent to the 224-U Building where it was combined with REDOX and later with PUREX uranium
solutions. The 224-U Plant used furnaces to convert and calcine the uranium into a dry trioxide powder.
High-level waste storage was an operational concern for production facility operation throughout the

200 Areas. The BiPO, process generated large quantities of liquid waste, which necessitated construction
of four additional tank farms. An initial approach to declining tank space was to pump the least
contaminated low-activity supernatant of the stored v ste streams to nearby cribs. Next, evaporators
were built in 1952 at the 241-B and 241-T tank farms to reduce the volume of liquids in storage. The
URP was expected to significantly decrease the volume of liquids in tanks. However, due to high
concentrations of Cs-137 and Sr-90, the process increased the volume of waste requiring tank farm
storage. A treatment was found in 1954 to reduce the amount of fission products (especially Sr-90) in the
high-level URP wastes by scavenging (precipitation through chemical additions), and the treated liquids
were determined to be suitable for discharge to the soil column. In addition, certain tank farm waste
streams discharged by REDOX and PUREX were found to be self boiling from the high fission product
concentrations and were able to receive more waste over time. At about the same time, more tank space
was freed-up in 1954-1955 by discharging another o: ie less contaminated high-level waste stream
supernatants to the ground. This option was accepta : as the waste had been stored for a number of
years and much of the fission product contamination had naturally precipitated-out in the tanks. In-tank
evaporation was implemented at the 241-BX Tank Farms in the 1960s, and two new evaporators were
built at the 241-S (1973) and 241-A (1978) Tank Farms.

Several waste fractionization campaigns were condu d between 1963 and 1983 to recover certain
radionuclides, including Cs-137, Sr-90, and certainr :-earth isotopes for which specific uses or
applications had been identified. The program was implemented at the 221-B facility and used a variety
of chemical processes, including solvent extraction and ion exchange, to recover target isotopes. ...&
program was superseded by the Waste Encapsulation and Storage Facility (WESF), which concentrated
cesium and strontium into dry salt compounds. The powders were then placed in doubly welded capsules
and stored in cooling pools.

Many of the full-scale production processes described above were developed in laboratories, both at
experimental and bench-scale levels, using small quantities of nonradioactive elements or small quantities
of radioactive isotopes. Prior to full plant implementation, tests were performed in near full-scale vessels
and at working concentrations to examine problems in scaling-up the chemical principles and processes.
This “semi-works” scale of testing was conducted at one of two places. The earliest BiPO,
developmental testing was conducted in the “Headend” section of the 221-T Building. However, much
more extensive development work for REDOX, URP, PUREX, and the fission product fractionization
processes were undertaken at the 201-C Building, also known as the Hot Semi-Works facility. This area
was originally intended to be a fourth BiPO, plant, but construction was canceled after U Plant was

3-9



DOE/RL-98-28
Rev. 0

started. The remaining facilities then under construction were modified and completed to allow safely
working with significant quantities and concentrations of radionuclides and chemicals.

Additional details of these and other, secondary operations are presented in Appendix H.

3.2.3 Waste Site Grouping Rationale

The waste site grouping strategy used in this Implementation Plan is summarized from a broader
discussion presented in the Waste Site Grouping for 200 Areas Soil Investigations (DOE-RL 1997). The
strategy is an implementation of the analogous site approach advanced in the Hanford Past-Practice
Strategy (DOE-RL 1991) in which the results of characterization activities at one or several sites in a
waste group are extended to all sites in that group. At the core of the grouping approach is the
recognition that there are a limited number of liquid waste types generated by any given facility or
process. The concentrations of both radiological and chemical contaminants in each stream type were
fairly distinct, as typified by the types of waste sites to which the liquids were discharged. In general,
liquid wastes with small quantities of radionuclides were discharged to subsurface structures such as cribs
and reverse wells. Waste streams with negligible quantities of radionuclides were discharged to surface
structures such as ponds and ditches.

The use of analogous site data reduces the amount of investigation needed at individual waste sites by
performing characterization activities for groups of similar waste sites. This analogous site approach
concept is a key element in the 200 Areas soil remediation process because many of the 200 Areas waste
sites share similarities in process history, contaminants of concern and geological conditions. The Waste
Site Grouping for 200 Areas Soil Investigations (DOE-RL 1997) identified logical waste site groups
based on waste stream type (e.g., solid waste, cooling water, process waste), followed by waste site type
(e.g., burial ground, pond, crib). It was determined that the waste stream categories and specific groups
within the categories would provide the most efficient method of grouping waste sites, based on current
knowledge about the facilities generating the waste and the waste site types themselves. In addition, it
was recognized that while the 200 Areas contain a large number of waste sites, only a limited number of
chemical separations or waste treatment processes and waste disposal structure types were actually used.
More detailed information on waste streams and waste sites is presented in Appendix G. Plant processes
are discussed in detail in Appendix H.

Asub m with representatic  from the Environmental Restoration Contract (ERC), Ecology, the _A,
and the RL developed waste site categories and criteria. Chemical processes, type of contamination
(e.g., uranium, plutonium, organics), and waste site type (e.g., pond, crib, burial ground) were identified
as the primary factors used to categorize sites. The following waste categories were developed:

Process condensate and process waste sites

Steam condensate, cooling water, and chemical sewer sites
Chemical laboratory waste sites

Miscellaneous waste sites

Tank and scavenged wastes sites

Septic tanks and drain fields

Unplanned releases

Tanks, lines, pits, and boxes

Landfills and dumps.

Individual waste site data were reviewed for:

Location
Waste source and associated chemical process
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Volume of liquids received i
° Type of contaminant(s) received and associated cumulative inventory
Waste site type/structure.

Sites that were not addressed included those inside and ancillary to the single- and double-shell tank
farms and the respective process or waste management buildings. These sites will be addressed as part of
the TSD closure activities at the respective tank farm operable units or as part of the D&D activities at
major process buildings.

The Process Condensate and Process Waste category includes waste sites that are typically below
ground liquid waste disposal structures (e.g., cribs and trenches). Process condensate is generally water
condensed from the closed process system and was in direct contact with radioactive and chemical
materials. Process waste is low-level and/or hazardous waste that directly contacted radioactive material
and may contain organic complexants that could enhance their mobility. Due to the small quantities of
radionuclides, this waste was disposed to underground sites such as cribs, reverse wells, and trenches.
The primary contaminants noted in this category include H-3, 1-129, Cs-137, Sr-90, Ru-106, Tc-99,
U-238, Pu-239/240, organics, nitrates, and a number of inorganic components.

This category was subdivided into six groups, based primarily on the respective amounts of key
constituents (uranium, plutonium, organics, fission products [e.g., Sr-90 and Cs-137]) and other
process-related information. Available inventory data for each process condensate/process waste site
were evaluated to determine how that site compared with others where high inventories of uranium,
plutonium, fission products, or organics were present. Lower bound values for each constituent were
established, and sites with “less-than” inventories were considered either for inclusion in other constituent
groups or, if still “less-than,” were placed in the General Process Condensate/Process Waste Group. An
arbitrary hierarchy of constituents emerged with uranium-rich, plutonium-rich, and
plutonium/organics-rich groups regarded as the more important due to the longer half-lives associated
with each. Organic and fission product-rich groups were considered next in importance, and the General
Process Condensate/Process Waste Group served as the catch-all for sites with small inventories.
Inventory data are presented in Appendix A, Table 1, of the Waste Site Grouping for 200 Areas Soil
Investigations (DOE-RL 1997). These groups are as follows:

° Plutonium/Organic-Rich Process Condensate/Process Waste Group (200-PW-1). This is one
of two process condensate/process waste groups with both contaminant- and facility-based
relationships. These sites are associated with the 234-5Z PFP and 236-Z PRF buildings and are
known or suspected to have received quantities of both carbon tetrachloride and plutonium.
Carbon rachlorideisconsid ltoha indi tlya :d pluton y hough it
did not bind with the plutonium.

. Uranium-Rich Process Condensate/Process Waste Group (200-PW-2). This _ >up addresses
those sites that received large quantities of total uranium (U-238), primarily from waste streams
generated during the dissolution of fuel rods. The uranium inventory may range up to 38,500 kg,
but a minimum inventory of 150 kg qualified a site for inclusion in this group.

° Organic-Rich Process Condensate/Process Waste Group (200-PW-3). This group
encompasses all sites that are known to have received methyl isobutyl ketone (T "¢, ak.a.
hexone), normal paraffin hydrocarbons (NPH), and tributyl phosphate from the PUREX,
REDOX, URP, or Semiworks plants. These compounds were used in solvent extraction
processes and are suspected of increasing radionuclide mobility in the soil column. Most
organics are expected to have vaporized or biodegraded after entering the environment, but others
may persist. A minimum organic inventory of 2,900 kg qualified a site for inclusion in this

group.
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. General Process Condensate/Process Waste Group (200-PW-4). This group includes the
remaining sites that received process condensates and wastes with lesser quantities of chemical
and radiological constituents than the minimum values used for inclusion of sites in other groups
in this category.

. Fission Product-Rich Process Condensate/Process Waste Group (200-PW-5). Large curie
inventories of Sr-90 and Cs-137 were recognized for process condensate/process waste sites
across the 200 Areas. A minimum inventory of 20 Ci for either cesium or strontium qualified a
site for inclusion in this group, based on potential for direct exposure.

. Plutonium Process Condensate/Process Waste Group (200-PW-6). This group is defined by
its proximity to the 231-W plant and addresses waste sites where plutonium was the primary
contaminant. Up to 340 g of Pu-239/240 and 1,373 g of Am-241 were discharged to the soil
column at these sites. A minimum plutonium inventory was not used to qualify sites for inclusion
in this group.

The Steam Condensate, Cooling Water and Chemical Sewer Waste category includes site types that
were typically, but not exclusively, constructed at ground level (e.g., ponds, ditches, retention basins). In
all cases, the waste streams were run in a noncontact manner; that is, a barrier separated the liquids in this
category from contaminated process liquids, with little consequent potential for routine radiological
contamination. However, contamination did enter these streams in generally negligible to very small
quantities through pinhole leaks or through rare pipe ruptures. By virtue of the quantities of liquids used,
significant inventories of contaminants were built up at the waste sites.

All separations facilities generated these three waste stream types, but only the REDOX, PUREX, and

B Plant waste fractionization processes had waste sites specifically dedicated for each stream. The BiPO,
processes at B, T, and U Plants discharged the three waste streams to their pond systems. Cooling water
accounted for over 90% of all liquids discharged to the soil column. Chemical sewers, typically
discharged to unlined ditches, were intended to receive nonradioactive, dilute chemical waste from the
major solvent extraction processing facilities. Steam was used to heat process solutions at certain steps in
all major process facilities. and the condensed liquid was usually discharged to cribs. There are a total of -
sevengroupsinth ¢ _ . which five oling €1 basec _ Gl i

related to major process facilities. ...e waste groups in this category are as follows:

o Gable Mountain Pond/B-Pond and Ditches Cooling Water Group (200-CW-1). Waste sites
in this group received primarily cooling wat