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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 int  ition process for the two regulatory programs is a modification and
advancement over that which has been applied in the 100 and 300 Areas that incorpora  improveme s

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 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 tc a  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 non-representative 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 sa >ling will also be performed to confirm that

cleanup goals have been achieved.

The Implementation Plan also streamlines work plans that are required for each waste site group by
consolidating background information and providing a single referenceable source for is information.
This allows the information in1 : 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 conta nants of
concern. It also documents and evaluates existing information to develop a site description and
conceptual model of expected site conditions and potential . osure pathways. With this conceptual
understanding, preliminary potential applicat  or relevant and appropriate requirements, preliminary
remedial action objectives, and remedial action alternatives are identified. The alternatives are broadly

defined but represent potential alternatives that may be implemented at the site. The identification of
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ACRONYMS
AAl aggregate area management study
AE(C Atomic Energy Commission
ACI alternative concentration level
ALARA as low as reasonably achievable
ARAR applicable or relevant and appropriate requirement
BFMS Baseline Funds Management System
BHI Bechtel Hanford, Inc.
CAMU Corrective Action Management Unit
CFRCLA Comprehensive Environmental Response, Compensation, d Liability Act of
1980

Crr Code of Federal Regulations
CMI corrective measures implementation
CMS corrective  :asure study
COPC contaminants of potential concern
CPP CERCLA Past Practice
D&D decontamination and decommissioning
DCG derived concentration guide
DOE U.S. Department of Energy
DQA data quality assessment
DQO data quality objective
DWP detailed work plan
Ecology Washington State Department of Ecology
EDTA ethylenediaminetetraacetic acid
EE/CA engineering evaluation/cost analysis
EMI ele omagnetic induction
EPA U.S. Environmental Protection Agency
ER environmental restoration
ERC Environmental Restoration Contractor
ERDA Energy Research and Development Administration
ERDF Environmental Restoration Disposal Facility
ESD explanation of significant difference
FS feasibility study
GPH ground penet  ing hol 1y
GPR ground penetrating radar
GWP group-specific work plan
GW/VZ groundwater and vadose zone
HASP health and safety plan
HCRL Hanford Cultural Resources Laboratory
HEDTA N-hydroxyethylenediaminetriacetic acid
HEPA high-efficiency particulate air
HEIS Hanford Environmental Information System
HPPS Hanford Past Practice Strategy

RA-EIS Hanford Remedial Action-Environmental Impact Statem¢ s
HSWA Hazardous and Solid Waste Amendments of 1984
HTRW Hazardous, Toxic, and Radiological Waste
HWMA Hazardous Waste Management Act of 1976
[P inductively coupled plasma

BS laser-induced breakdown spectroscopy
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LRP long range plan
MCL maximum contaminant level
MCLG maximum contaminant level goal
MTCA Model Toxics Control Act
NCP National Oil And Hazardous Substance Contingency Plan
NEPA National Environmental Policy Act
NESHAP National E  ssion Standards For Hazardous Ai1 . dllutants
NPDES National Pollutant Discharge El  ination System
NPH normal paraffin hydrocarbons
NRC U.S. Nuclear Regulatory Commission
NPL National Priorities List
NRDWL Nonradioactive Dangerous Waste Landfill
O&M operation and maintenance
PA preliminary assessment
PCB polychlorinated biphenyl
PFP Plutonium Finishing Plant
PMII Project Managers Implementation Instructions
PNNL Pacific Northwest National Laboratory
PRG preliminary remediation goal
PUREX plutonium/uranium extraction
QA quality assurance
QAPjP quality assurance project plan
QC quality control
RAO remedial action objectives
RA remedial action
RARA Radiation Area Remedial Action
RAWD Remedial Action Waste Disposal
RAWP Remedial Action Work Plan
RCRA Resource Conservation and Recovery Act of 1976
RCW Revised Code of Washington
RD remedial design
LL..R remedial design report
~l X luction oxidation
RFA RCRA facility assessment
RFI RCRA facility investigation
RI remedial investigation
RL U.S. Department of Energy, Richland Operations Office
RLS radionuclide logging system
ROD Recor  of Decision
RPP RCRA Past Practice
S&M surveillance and maintenance
SAP sampling and analysis plan
SDWA Safe Drinking Water Act
SEPA State Environmental Policy Act
S1 site inspection
SWL solid waste landfill
SWMU solid waste management unit
TBC to be considered
TBP tributyl phosphate
TCE trichloroethylene

Tri-Party Agreement  Hanford Federal Facility Agreement and Consent Order
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the basis for the change package that modified Tri-Party Agreement operable unit lestones to align with
the 23 waste site groupings.

Tuc | ocess-based waste site groupings facilitate the use of the analogous site app ich to
characterization. The use of the analogous site approach is fundamental to stream ing in the 200 Areas,
due to the large number of waste sites (approximately 700) present. This approacl Ilows data collected
from representative sites to be extrapolated to similar or analogous sites in the ear] ;tages of assessment
to support remedial alternative evaluation and selection. Analytical data would ul-...iately be required at
all waste sites, but the collection of these data would be integrated with remedial design data needs to
s=-ve a dual purpose. This analogous site approach has been applied effectively it 1€ 100 and 300 Areas.

1. PURPOS ,SCOPE, AND OBJECTIVES OF THE IMPLEMENTAT )N PLAN
1 .1 Purpose and Objectives

The purpose of the 200 Areas RI/FS Implementation Plan is to define the framew: : for implementing
soil characterization activities in the 200 Areas to ensure consistency in applying 1 ulatory and
documentation requirements and in defining characterization requirements, and re hing remedial action
decisions. The framework includes, where appropriate, specific direction such as RCRA/CERCLA
integration gener: plans, such as for data management, and assumptions needed t ‘ormulate a consistent
path forward, such as land use. The Implementation Plan consolidates backgroun . nformation (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 ¢ zssment of individual
waste sites or groups, but rather direction to be followed in developing group-sper*“ic work plan.
Site-specific data needs, DQOs, data collection programs, and associated assessm__.t 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 ir "able 1-1.

1e primary objectives of the Implementation Plan include the following;:

Define a regulatory framework for assessment and remediation of 200 A:  waste sites.

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

Define governing ass  tions important to developing a consistent asses ient approach or as
baseline information common to all work plans including potential ARA | preliminary land use,
preliminary RAOs and remedial action alternatives, and risk assessment.

Define a consistent approach to waste site characterization.

:ctions 1.2.2 through 1.2.5 provide an additional level of discussion on these ot tives and indicate
nere they are addressed within this document.

1-3
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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

dily 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 [I.. >], 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 pr ared, and
opportunities for public involvement. ...e 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 |uired by the Tri-Party Agreement (Ecology et al. 1994) and define characterization: d 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 amenal : to this approach becauset vy
are not expected to vary significantly between work plans include such topics as ARARs and prelimi:  y
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 provides the overall quality assurance
framework that will be used to prepare group-specific quality assurance plans for
characterization.

° Appendix B, General Health and Safety F*  which provides the general health and safety

requirements for field activities for all waste site groups. Activity-specific health and safety pla...
will be prepared prior to beginning field work.

o 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.
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groundwater and the Columbia River, the _ [  has established the Groundwater/Vadose Zone (GW/VZ)
Integration Project. The GW/VZ 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 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 soil assessment and remediation work
addressed by this Implement mnPlaniso p:  on of the ER project that will interface with the
GW/\™ Project.

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  )lementation 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 Integ ion Project efforts. )
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0  RATIONALE AND APPROACH TO INTEGRATION OF RCRA AND CERCLA

PROCESSES
2 II. . .tODUCTION
2 Purpose
T rpose of this section is to describe the RCRA and CERCLA processes, provide an integrated
I ory process for remediation of waste sites in the 200 Areas, and to identify re;  tory approaches
tl 11 be incorporated into the work planning to streamline waste site assessment and provide
f] lity in remediation.
1 :ajor regulatory programs govern cleanup of contaminated waste sites at the Hanford Site, RCRA
( ended by the Hazardous and Solid Waste Amendments of 1984 [HSWA]) and CERCLA. The
a ity to implement the majority of the RCRA program has been delegated to the State of Washington
a implemented via the Hazardous Waste Management Act of 1982. The Tri-Party Agreement, first

4

in 1989, was developed by the DOE, the EPA, and Ecology to establish how these programs would
t. -, lied at the Hanford Site. As part of the Tri-Party Agreement development, all waste sites at

Har "»rd were designated as either RCRA or CERCLA sites. The 200 Area waste sites addressed in this
Imj mentation Plan are a mix of the types. The RCRA and CERCLA programs have similar objectives
and verall approaches for making and implementing cleanup decisions, but there are many procedural
eler nts of the two programs that are dissimilar. The differences can lead to inconsistency and redundant
wo!  As part of the 200 Areas Soil Remediation Strategy (DOE-RL 1996a), the Tri-Parties committed to
inte ating RCRA and CERCLA to the fullest extent allowable within the regulatory requirements. This
isc sistent with the Tri-Party Agreement, v  ch states that the RCRA and CERCLA cleanup programs
are " nctionally equivalent and encourages integration of the two. However, the Tri-Party Agreement

do¢ 10t define a clear and detailed process for integration.

The etails of the integrated process are provided in this section. Section 2.1.2 provides basic background
infi nation concerning RCRA, CERCLA, the Tri-Party Agreement, and the Hanford Facility RCRA
Per it. 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 I "-nford-specific regulatory agreements, then describes the details of the integrated approach and how
tha pproach satisfies the requirements of the individual programs. For ease of presentation, the
req rements and integrated approach are divided into five remediation elements: characterization,

ation of alternatives, decision-making, implementation, and closeout.

al regulatory streamlining concepts that have been successfully used at the Hanford Site can be
jered in the 200 Areas to reduce the time and budget required for waste site assessment and provide
ility to address changes needed during  ediation. Section 2.5 describes these regulatory

aches and discusses applying them within the integrated regulatory framework.

ntegrated regulatory process will support development of future documents, from the work planning
: through RCRA permitting commitments and removal of the 200 Area waste sites from the NPL. 1t
:nded that this section be incorporated by reference in future documents, avoiding the necessity to
de detailed integration discussions in in vidual waste group specific documents.

2-1
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2.1.2 Regulatory Overview

This section provides an overview of the RCRA and CERCLA programs and the two inford-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 ha  dous 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:

° 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 from the public to determine the most appropriate actions for
site cleanup.

e 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:

° 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
in( idently eval e cleanup al 1atives and provide a recommendation to the public for

consideration. CERCLA encourages public involvement throughout the evaluation process such
that the public is more integrally involved in determining the recommended response action.

However, with both programs, the regulat: _ agency ally cannoi ke 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 Washingtorn 1s 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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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 follor options for
closure (Section II.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 ™ :ology, 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. irther, cleanup
conducted under any statutorv authority that is eauivalent to the technical requirements of Permit Section
«..K may be considered to s____fy P i P

Most of the TSD units addressed in the 200 Areas Strategy are interim status units for whi  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 P i, 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

requirements found in WAC 173-303-646(2) specify that corrective action must protect human health ar
the environment for all releases of dangerous wastes and dangerous constituents, including releases from
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acc: imodates an integrated approach. It should be noted, however, that implementing conditions for
corl tive action are still being developed and will be incorporated into the Hanford Facility RCRA
Per._tin the future. It is the intent of the Tri-Parties to implement the most efficient cleanup process.
WL CERCLA is the preferred process, other options do exist and can be implemented by Ecology to
adc s RPP and TSD sites.

The  llowing sections described the detailed requirements of the individual TSD closure, RCRA

cor tive action, and CERCLA programs as they are implemented at the Hanford Site, and the integrated
pro ss that will be used in the 200 Areas to address the requirements of all three. The sections are

div :dinto five elements: characterization, evaluation of alternatives, decision-making, implementation,
anc oseout.

2.4 Characterization

TS Closure. WAC 173-303-610 requires that closure plans include an estimate of the maximum waste

inv___tory managed at a TSD, but there are no specific regulatory requirements for characterization of

~=--~7nmental contamination prior to closure of a TSD unit. However, Ecology guidance specifies that
e plans must include a sampling and analysis plan (SAP) to define the nature, degree, and extent of
nination “to the fullest extent possible.” The SAP must include information necessary to ensure
r planning and implementation of sampling activities including (1) purpose and objectives; (2)
ization and responsibilities; (3) project schedule; (4) information on types and volumes of samples
d; (5) information on sampling locations; (6) specific sampling approach and methods; (7) sampling
1alysis procedures to confirm decontamination of tanks, concrete structures; and other media or
ment; (8) procedures for analysis and reporting results; and (9) a Quality Assurance/Quality Control
hat is included as part of the SAP.

zulation, TSD closure must consider all dangerous constituents generated or managed at the unit.
yme units, this may include all the constituents listed in Appendix IX of 40 CFR 264 and/or WAC
03-9905°. The Ecology guidance encourages the use of a DQO process to focus the characterization
. Indicator constituents may be proposed, but the selection of indicator units first must be based on
rely broad-based sampling and analysis for the full range of constituents that might be present.

- the Tri-Party Agreement, TSD closure at the Hanford Site should also normally consider

ictive constituents.

sllowing standard methods are generally applicable to characterization for TSD closure:

-5t Methods for Evaluating Solid Waste, Physical Chemical Methods (EPA 1986, as amended)
Methods for Ch.  cal Analysis of Water and Wastes (EPA 1979, as amended)

Standard Methods for the Examination of .. ater and Wastewater (APHA and AWA 1992, as
amended)

A Corrective Action. The characterization process for RCRA corrective action consists of three
the initial assessment, planning, and characterization/reporting. The initial assessment is called a
\ facility assessment (RFA). At the Hanford Site, the lead regulatory agency may require an RFA

ngerous waste constituents identified in WAC 173-303-9905 were derived from 40 CFR 261, Appendix VIII, Dangerous Constituents.

ix VIII was used by EPA to develop the Appendix IX list of constituents for the purposes of defining constituents that can be analyzed in

vater. However, Appendix VIII constituents for which analysis is not feasible are not included in Appendix IX. Also, Appendix IX

few constituents common at Superfund sites that were not included in Appendix VIII. Thus, from a practical standpoint, the Appendix

capture the WAC 173-303-9905 dangerous waste constituents to be analyzed during characterization activities. Dangerous waste

ents also include constituents that cause a waste to be regulated under state-only criteria (WAC 173-303-100) due to biological toxicity or
per  ence.
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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 it a facility investigation will be requir  the RFA process can be
bypassed. If the RFA is required, the results of the assessment  : documented in a written report.

Under corrective action, the work-planning phase results in a RCRA facility investigation

(I .)/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 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,
identifies additional data needs, and identifies 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 requirem  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 IX, 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, R( A
corrective action at Hanford 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
corrective measures; and aid in the selection and implementation of those measures. The results of the
RFI are presented in an RFI report. Based on the results of the RFI, the lead regulatory agency may

de mninethatnofu ~ rinve  tion or corrective action is required for each past practice unit within
the operable unit, or may determine that a corrective measures study is required. The RFT 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., opera’ : units, waste
groups) at large facilities, such as is done at the Hanford Site.

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.  r the Hanford Site, the information 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.

® MTCA defines a state list of hazardous substances that includes the federal definition of hazardous substances, dangerous waste, petroleum or
petroleum 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 contarninants under the
federal Safe Drinking Water Act are contaminants of concern). State RCRA corrective actions encompass ail of these MTCA hazardous
substances.
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" coping activity and work planning occur next and result in an RI/FS work plan. Existing data and

i nation about the individual waste sites within each operable unit are assembled and evaluated.
~____:dataareused tosu , tthe 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
cha—-cterization SAP, data management, quality assurance (QA)/quality control (QC), development of a
cor ptual understanding of the site or operable unit, and identification of likely RA technologies. The
wo  plan should identify all CERCLA hazardous substances'® present at the waste site. Specific

cha cterization requirements are identified during the DQO. The RI/FS work plan also establishes health
an¢ afety requirements, project management plans, community relations, and proposed work schedules.
The /FS work plan must be reviewed and approved by the lead regulatory agency; there is no statutory
or1 ulatory requirement for public review. As necessary, the schedule in the work plan is incorporated
int« \ppendix D of the Tri-Party Agreement. As additional information becomes available during the

™71 process, work plans may be revised.

«.i the work plan is finalized, the RI is initiated. It may be presented in a single RI report or, as
des ibed in the Tri-Party Agreement, as a series of reports. The purpose of the RI is to define the nature
anc xtent of the contamination and assess needs for treatability tests. The RI first focuses on field
sar... ling and laboratory analysis including characterization of waste types, migration routes, volume, and
cor ~>ntration ranges. CERCLA allows for the characterization constituents to be determined by various
me ods such as process knowledge, waste disposal history, and previously collected data. CERCLA
gui “nce documents provide methods for specific sampling and analysis situations. The RI includes
res“rchmg cleanup alternatives and laboratory-, bench-, and field testing cleanup alternatives to evaluate
rmance and cost. The information obtained ultimately is used to assess risks, identify potential
Rs, establish potential remedial action objectives and cleanup levels, and evaluate remedial

\atives in the FS.
ichedule for the RI is specified in the work plan.

rrated Process for Characterization. The characterization process for each waste group will
st of the following:

Preparing this Implementation Plan and a waste group-specific RI/FS work plan, that together
will satisfy the requirements for an RI/FS and RFI/CMS work plan

Conducti  : t  willalso satisfy the requirements for an RFI

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

Implementation Plan provides general information and approaches applicable to all of the 200 Area

2 groups that can satisfy elements of the work planning process or be incorporated by reference in the

2 group-specific work plans. The Implementation Plan specifically includes elements that will not be
.- -Jted in waste group-specific work plans such as facility background information, potential ARARs,
== "'minary RAOs, and identification and preliminary screening of remedial technologies.

18- CERCLA program applies to all hazardous substances as defined by CERCLA §101(14) and §101(33). The CERCLA hazardous
"~ nces list captures most of the Appendix IX list of 40 CFR 264 but includes many other federal program contaminants of concern as well,
s those from the Federal Water Pollution Control Act, the Clean Air Act (which includes radionuclides), and the Toxic Substances Control

[his list also includes all federally regulated hazardous wastes.
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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 PQO will be conducted in support of each work plan as
described in Section 6.0 of this Implementation Plan. The DQO 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 providec
in the Quality Assurance Project Plan (QAPjP) included in Appendix A of this 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 spe« '~ 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
(COPC) 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
for conducting future p! s of work. The work plan must be approved by the lead regulatory agency. In
addition, the work plan, including the characterization SAP, will be available to the public during the
review of the proposed plan and RCRA permitting activities.

This Implementation Plan contains an initial screening of the universe of remedial technologies
(+  lixD). That e swill  incorpora  byreference and ined aeededinthew
group-specific work plans.

The waste group-specific RIFS 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

. Process information

o Waste characteristics

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

monitoring programs).
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L 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

° 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

° 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  ernatives.
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 det¢ 1ine the closure option that will be used. Section
ILK.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 II.W of the inford 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 madified or landfill closure and must prepare a post-closure plan (WAC 173-303-610

and -806). ...is plan details how the owner/operator will maintain the faci. , tc  sure

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  : 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 a
subject to Ecology review and approval and public review and comment in accordance with the permit
modification process specified in WAC 173-303.

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
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i, report becomes the basis for revision of the RCRA permit through the modification process in

wt "’ the recommended corrective action is documented. The Tri-Party Agreement requires that the

ini  ation obtained through the CMS must be functionally equivalent to the information obtained in the
Cl  LAFS process. The CMS report is made available for public review and comment as part of the
*-- permit modification package.

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

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

_ __: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
co  minants, a limited range of alternatives) or targeted to address a specific exposure pathway rather
th ] pathways, it may be appropriate to “focus” characterization and assessment activities. Focusing
is  ieved by limiting the characterization effort to collect only those data needed to address the scope,
in  ing formal evaluations of remedial technologies during work scope development, and reducing the
mu  er of altematives to be evaluated during FSs. Further efficiencies can sometimes be realized if
tre | 7y studies are initiated early in the program. The number of alternative treatment technologies
th  sould be evaluated in a focused FS could be limited because the existence of few known effective
ar :chnically feasible remedial technologies available to address the particular site problems, recent
lial action experience at similar sites, or applicability of particular ARARSs that might constrain the
er of alternatives capable of meeting ARARs as required by the NCP.

Tl irst step in the FS involves identifying all possible remedial technologies that are applicable to the
ty  >f contaminants and conditions found at the waste site. This step can be performed before the RI has
be completed.  The technologies are then screened to reduce the number of cleanup/treatment
al  atives that will be evaluated in detail. This process is accomplished by considering the technologies
b: | on effectiveness, implementability, and cost. Finally, the most promising technologies are
as 1bled into altematives, analyzed against nine CERCLA evaluation criteria, then compared to one
ar __er. The nine criteria are (1) overall protection of human health and the environment; (2) compliance
.the ARARSs; (3) long-term effectiveness and permanence; (4) reduction of toxicity, mobility, or
me through treatment; (5) short-term effectiveness; (6) implementability; (7) cost; (8) state
ptance; and (9) community acceptance. These 1 are divided into three categories: threshold,
ncing, and modifying criteria. The first two criteria (threshold criteria) determine which alternatives
:ligible for consideration. The next five criteria (balancing criteria) help describe relative technical
cost differences. The last two criteria (modifying criteria) may prompt remediation plan changes
:d on the state’s and community’s comments and concerns. DOE Order 451.1 requires DOE
<~.XCLA documents to incorporate NEPA values, such as analysis of cumulative, off-site, ecological,
ar * socioeconomic impacts, to the extent practicable in lieu of preparing separatel ™ "A d  mentation
fc “ERCLA activities. At the Hanford Site, this is accomplished by evaluating th  :ernatives against
™ A values as a tenth criterion, in addition to the nine CERCLA criteria.

u ontrast to the CMS, no specific recommendation is made in the FS regarding a preference for any of
tt alternatives. The FS is then submitted to the lead regulatory agency for review and approval. Once
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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 obtai " :rmits.

Integrated Process for Evaluation of Alternatives. After characterization is complete, remedial
alternatives/closure strategies will be developed and will be evaluated against perf  ance 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 a  eved.'' The results from this process will be a waste
group-specific FS/closure plan. The format will follow : standard format of a CERCLA FS with the
following modifications:

o If the waste group includes a TSD unit(s), a closure plan addressing the TSD units will be ac :d
to the FS as an appendix. The closure plan will dotl 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 closu plan for Facility
Description and Location, Process Information, Waste Characteristics, Gror  lwater
I mitoring, 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 v te group-specific
work plan and/or RI report, or reproduce work plan (or RI report) text or modified text
into the closure plan. Should information from waste group-specific work plans be
outdated or require modification, new text will be added to the closure plan.

- Include Closure Performance Standards.

- Include the —.0os'  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.

- 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.

"' 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. If 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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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.

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 permit 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.

CERCLA. Under CERCLA, the decision-making process consists of a proposed plan and a ROD.
Based on the evaluation of alternatives 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, hi; lighting 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 information in the proposed plan. The DOE and the lead regulatory agency may modify the
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 deten  ations such as

identifi ion of ARAI for the cleanup. «d regulatory 5yis 1 ible for reviewing the
public comments received and p aring 2s will ¢ Jany 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 RC ...

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

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

[dentify 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)

[dentify, as part of the preferred altemnative, 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)

[dentify 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.

proval by the regulatory agencies, the proposed plan will be presented to the public for review
ment. The public comment period will be 45 days. A combined public meeting/public hearing
1eld during the comment period to provide information on the proposed action and permit

ition and to solicit public comment. The combined meeting will avoid the confusion of two

s and allow the public to obtain a complete picture of cleanup activities in the waste group.

s public comment period ends, the lead regulatory agency will respond to the comments and, in
tion with the supporting agency and the DOE, make a final decision on the proposed action. The
A ROD will be used to document not only the selected remedy for the CPP sites, but also the

it closure strategy and the RPP corrective action decisions. The ROD will also identify the

for evaluating waste sites against the waste group conceptual model, the contingency process for
waste sites to other waste groups, and criteria by which a waste site not originally in the waste

in plug-in to the selected remedy for the group. In addition, the ROD will identify ARARs for the
ind ARAR ' vers for any non-TSD sites in the  >up) and statutory determinations (such as the
lity of ERDF for all wastes generated). The RCRA permit will sub:  uently be modified by

' to incorporate the ROD (and any subsequent amendments) by reference, authorizing the RCRA

ac~ns. Specific elements incorporated by reference will include performance standards, cleanup

-=

s

dules, and the selected cleanup action.

4 Implementation

) Closure. TSD closure proceeds in accordance with the activities identified in the clos : plan and
yermit conditions. No additional documentation is required during implementation of the closure

rity, except that permits (e.g., air emissions permits) must be obtained as appropriate. The DOE must
&y Ecology at least 60 days before beginning closure activities at a surface impoundment, waste pile,
treatment, or landfill TSD unit, and at least 45 days before beginning closure at other TSD units.

er the Hanford Facility RCRA Permit, upon initiation of closure activities, clos :must be completed

W“un 180 days unless an approved alternate schedule was included in the closure plan.
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Waste generated during closure is subject to all applicable laws and regulations relative to waste
management. For example, dangerous waste must be " josed atan R( A-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)"%.

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 Agreem  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 exc:  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
CAMUs have been designated at the Hanford Site.

CERCLA. Under CERCLA, cleanup is implemented via a remedial design (RD) report (RDR) and 2 RA
work plan (RAWP). The RD is an engineering phase during which technical drawings, specifications,
construction budget estimates, and preparation of all necessary and supporting documents are developed
for the chosen cleanup action. These items are based on the selected remedy, performance standards,
ARARs, 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 comp ..

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 RAY _ is developed for each operable
unit detailing the plans for the RA. T. RAWP is provided to the regulatory agency for review and
approval. At Hanford, the RDR and RAWP often are ¢ «dinto asi e report. Included in either
the RD or RA are the verification SAPs describing the requirements for sampling and analysis for
samples taken for the purpose of determining whether the cleanup action levels specified in the ROL ave
been achieved. 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 su

facilities at the Hanford Site listed on the NPL. The progress of remedial action is typically defined in a
schedule included in the "™ R.

Contaminated waste generated during CERCLA cleanup actions must be disposed at an EPA-approve
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

2 The U.S. Department of Energy Environmental Restoration Disposal Fa~"*, Hanford Site, Benton County, Washington-Explanation of
Significant Differences (ESD) (EPA et al. 1996) modified the ERDF ROL __ \ 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 ~ decisiondoc  nts are in place.
Additionally, the ESD allows the disposal at ERDF of nonprocess wastes generated from closure of inacuve KCRA TSD unts 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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be reviewed in light 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.

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.

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

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

At this time, the DOE completes a Superfund te 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 (  RCLA 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 deletion notice prior to its publication in the Federal Register. Once the state agrees with
the deletion notice, the EPA publishes a notice of intent to delete in the Federal Register and seeks public
comment for a minimum of 30 calendar days. Copies of the proposed deletion notice 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 een completed
anditisdet  ined that the remedy is to be fully operational. The O&M plan includes inspections and
monitoring. ...e 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
lead regulatory agency will issue a Certificate of Completion to the DOE when the remedial action work
is completed.

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, the
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sit  eanup to be performed in an expedited manner. Opportunities for streamlining exist during both

ch terization and assessment, in the selection of the type of decision document, and during remedial

de 1andremedial action. The following discussion summarizes the streamlining strategies and impacts
du  1each of these phases.

2. Analogous Site Concept

Fa ties can sometimes have many source sites that are geologically similar and have similar process
an  aste disposal histories. In these situations, the analogous site concept can be used to reduce the

an 1t of site characterization and evaluation required to support remedial action decision making. For
the  alogous site approach, waste sites are combined into groups of sites with similar location, geology,
wi  site history, contaminants, etc. Within each group, one or more representative sites are then

se  ed for comprehensive field investigations, including sampling. Findings from site investigations at
re  .entative sites are extended to apply to other sites in the waste group that were not characterized.

Si  for which field data have not been collected are assumed to have similar or “analogous” chemical
ch___:teristics to the site(s) that were characterized. Confirmatory investigations of limited sco  can be
~-~“~rmed at the sites not selected as representative sites, rather than full characterization efforts.

:valuation of remedial alternatives focuses on the representative sites but is acknowledged to extend
1er sites in the group. A remedy is selected for all of the sites in the group, based on the evaluation
©+-- -epresentative sites. Confirmation sampling of the analogous sites after remedy selection may be
d and is built into the remedial design planning to demonstrate that analogous cond ons exist.
ling on the level of confidence in the analogous site classification, a contingent ROD may be
:1al to address those instances where it is determined during confirmation sampling that a site is not
ous (see Section 2.5.2). Although the analogous site concept introduces a degree of uncertainty,
; a substantial benefit in the early selection of a remedy that allows early cleanup action to take

o e o3 O

0 Areas Strategy and this Implementation Plan build on the analogous site concept. As part of the
strategy, the waste sites in the 200 Areas were organized into waste groups based on similar

ses, waste disposal histories, and type of site. Representative sites have been identified within each
DOE-RL 1997). The waste groups are discussed further in Section 3.0. Section 6.0 reflects a
terization effort that focuses on the representative sites, and the RI and FS reports will be written
»n information regarding these representative sites. A proposed plan and ROD will be written for
ire waste eroup, identifying the proposed remedy for sites in that group. The ROD will include
tfor post  JD confirmation sampling and analysis to be  :d to verify that all remaining sites in
up (sites other than the representative sites) meet the conceptual model for the waste group. Ifa

v ____ site fails to meet the conceptual model such that the selected remedy is not appropriate, it will be
re )ved from the group and reassigned to another waste group. If a contingent ROD is prepared that

cl 1y defines criteria for removing a waste site from the original waste group, modification of the ROD
not be required. If the group to which the site would be moved already has a ROD 1odification of
ROD or development of a new ROD may be required.

[o 2N ¢ T 1 - Jie = BN — LR |
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2 Contingent Remedy

eneral, the CERCLA proposed plan identifies a preferred alternative and the lead regulatory agency
ots a single remedy in the ROD. There are some situations, however, where greater flexibility may be
iired to ensure implementation of the most appropriate remedy for the site. This is the case where

e is significant uncertainty associated with the remedy selection. In such situations, a contingent

edy may accompany the selected remedy in a decision document. The contingent remedy would be
lable if the selected remedy was determined to be inappropriate for a waste site.
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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 Alternatives
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. . _r the
200 Areas, it is envisioned that the site would be removed from that waste group and reassigned to

other, more appropriate waste group. The criteria for making this determination and reassignment
could be specifie¢  the contingentr  2dy in the pri  )sed 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 £~ 1ificant Difference
for implementation or whether it can be applied without a new or modified ROD wall also be made by the
regulating agencies.

2.5.3 Plug-In Approach

Traditional CERCLA and RCRA corrective action cleanup methodology dictates that individual waste
sites be clearly identified during characterization, evaluation, and public involvement. Remedy 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

it ied in the ROD. Atam a new proposed plan, and possiblya: vR(  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)
designated as the “site profile.” A ROD is issued with a remedy selected based on the site profile. Ifitis
determined that a new individual site is sufficiently similar to, or compatible with, a site group for which
the alternatives have already been developed and analyzed, the subject site is said to “plug-in” to the
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 RC . A plug-in ROD specifies the criteria
that a specific waste site must meet in order to “plug-in” to the orocess and be remediated in accordance
with the remedy selected in the ROD. The plug-in ROD also scribes 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
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3.0 200 AREAS SETTING AND BACKGROUND

This chapter summarizes data related to the physical setting (Section 3.1), site ope ions and waste
generation (Section 3.2), and contaminant fate and transport (Section 3.3) in the 2¢" Areas. Detailed
supporting information on the physical setting, waste sites, and chemical processe: . provided in
Appendices F, G, and H, respectively. The background information presented int  chapter and
supporting appendices is common to all 200 Area waste sites and is included in thi  nplementation Plan
to serve as a primary reference for the 23 group-specific work plans. Consolidatin_ his 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 empbhasis is to
identify the geological, hydrological, and meteorological parameters that controlt migration of
contaminants in the subsurface.

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

Physical and chemical interactions between the contaminants and the soil (Sectior .3) affect the
distribution of contaminants in the vadose zone. The typical expected distributior. .f 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 (Figure 1-1) lies within the semiarid Pasco Basin of the
Columbia Plateau in southeastern Washington State. The Hanford Site, approxim “zly 50 km (31 mi)
north to south and 40 km (25 mi) east to west, encompasses approximately 1,450 1% (560 mi®) north of
the confluence of the Yakima and Columbia Rivers. This land, with restricted pu ¢ access, provides a
buffer for the smaller fenced areas currently used for storage of nuclear materials aste storage, and
waste disposal. Only about 6% of the land area has been disturbed and is actively sed. The Columbia
River flows  itward through the northern part of the Hanford Site and, after turn__.3 sonth, forms part of
the Site’s eastern boundary. The Yakima River runs near the southern boundary of the  inford Site and
joins the Columbia River at the city of Richland, which bounds the Hanford Site - - the southeast.
Rattlesnake Mountain, Yakima Ridge, and Umtanum Ridge fo  the southwester and western
boundaries. The Saddle Mountains form the northern boundary of the Hanford S.... 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 operate« > produce plutonium
for military nuclear weapons. Uranium metal billets were received in the 300 Ar__ 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 “te not included in the
100, 200, or 300 Areas and served primarily as transportation corridors and buffc¢ zones between the
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3.2 OPERATIONAL OVERVIEW

The section presents summaries of the generation and disposal of radiological and  emical contaminants
in the 200 Areas subsurface (Sections 3.2.1 and 3.2.2) to support development of t  waste site grouping
rationale (Section 3.2.3), the waste site grouping prioritization (Section 3.2.4), and e lists of major
potential contaminants (Section 3.2.5). Characteristics of the waste site groups are sscribed in more
detail in Appendix G. The major chemical separation processes and waste manage ent 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, 7~ 1 products of neutron
activation.

Naturally Occurring Uranium Isotopes. Uranium exists as a naturally occurring lement and is
commonly found as a trace component of granitic rocks. Economically valuable d osits in the
southwestern United States are most commonly found in sandstones. In nature, ur ium is comprised of
three isotopes: U-238 (99.283% by weight) and trace quantities of U-235 (0.711%) and U-234 (0.006%)
(CRC 1980). For reactor use, uranium was concentrated and refined into a pure m ~“al form. The uranium
fuel rods initially contained uranium isotopes U-238, U-235, and U-234 in the san.. naturally-occurring
relative abundances.

Throughout the history of Hanford reactor operations, the primary fuel used was n allic uranium.
Unique properties of the various uranium isotopes were essential to the productior f nuclear weapons.
For example, U-238 can be transmuted to U-239 by neutron bombardment; U-239 ien decays to
Neptunium-239 (Np-239), which in turn decays to Pu-239. Although neutrons mz be generated by 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 enric!  ~at and the power
reactor operations. Similarly, the neutrons given off in this reaction may be capt by the nucleus in a
U-238 atom, thereby converting it to Np-239. However, in a single, isolated fuel | the frequency of
neutron capture is miniscule as the neutrons primarily escape from the rod.

A self- " g neutron flux, or criticality, can be engineered when a “criticaln ~ ” of uranium is
assembled. The critical mass assures that the free neutrons will encounter more’ 5 nuc , thus
multiplying the number of neutrons generated. When placed in a reactor filled w 1 large number of

closely spaced fuel rods, the neutrons have a much greater opportunity to alsoen  1ter U-238 atoms in
other fuel rods, and the generated neutron flux begins to transmute U-238 to Pu-2"". In practical terms,
the amount of plutonium generated at Hanford was dictated by reactor power leve and residence time
the fuel rods spent in the reactors, but usually didn’t amount to much more than 0 5-0.2% 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-??8 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 d ghter 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 ““rication of fuel
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Relationship Between Activity and Chemical Concentration. The relationship L _tween the activity of
a radionuclide and its mass is called the specific activity, defined as the number of iries per gram of
radionuclide. (A Curie is the activity of that mass of a radionuclide in which 3.7 x . J'® atoms decay per
second.) A very low-activity radionuclide such as U-238, with a half-life of 4.51 x 0’ years, requires
3,000,000 g to generate this number of disintegrations per second. Conversely, a h__h-activity
radionuclide such as ruthenium-106 (Ru-106), with a half-life of 1.004 years, requi s only 0.0003 g to
produce 1 Ci of activity. In other words, the activity measured in a sample corresp ds to a smaller mass
of radioactive material if the sample contains a high-activity radionuclide andtoa ger mass of
radioactive material if the sample contains a low-activity radionuclide. In particul: for high-activity
radionuclides, the mass required to produce the measured activity may be too smal > affect the chemical
and physical properties of the sample as a whole. The specific activity for each raaionuclide provides the
conversion factor between chemical concentration and activity for that isotope.

The end products of radionuclide decay chains are stable elements. For example, '~anium isotopes will
eventually decay to lead, while strontium and cesium decay to zirconium and bariv...., respectively. For
most of the high-activity/short half-life isotopes, concentrations of the decay chain stable roducts are
very low because the concentrations of the radioactive parents  very low. Forl- -activity/long
half-life isotopes, the formation of stable decay products can be very slow. There! e, the radiologic:
health hazards overshadow the chemical toxicity of the stable daughter products fc iny foreseeable time
scale. However, for “heavy” elements, both the parent and the daughter elements  g., uranium and lead,
respectively, which are both heavy metals) will have similar nonradioactive toxicc._gical properties.

3.2.2 Operational History

Plutonium production began at the Hanford Site with the delivery of cylindrical m 1l uranium billets to
the 300 Areas. The metal was heated, forced through an extrusion die, and forme« 1atoac ndrical rod
before air quenching and inspection. The rods were machined and cut into slugs 2v ¢m (8 in.) long. The
slugs were then canned inside aluminum jackets and bonded to the material with ¢~ \luminum-silicon
alloy. The canned slugs were machined, degreased, inspected, and tested priorto  ng loaded into
nuclear reactors in the 100 Areas.

The slugs were placed in the reactor pile and irradiated for variable periods of tim_, _ypically 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 allov | the decay of cer 1 high-activity radionuclides such
as iodine-131 (I-131) and other short-lived emitters. Additionally, neptunium-23  Np-239) would also
decay rapidly, forming much of the slug’s Pu-239 content. The 200 North Areay  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 p  essing in one of the
separations plants. The various separations processes are described in more detai 1 Appendix G of this
plan. All separations processes required decladding of the fuel slugs by caustic d . _olution of the
aluminum jacket. Following that, the uranium fuel rod was dissolved in a bath of tric ac/ in
preparation for the particular separations process steps. The initial bismuth phosg..ate (BiPOy) 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 frc "1 the rest of the
solution and, as a precipitate, was physically separated by centrifuging. Repeate: lissolution and
precipitation, using both BiPO, and lanthanum fluoride (LaF), led to recovery of « .er 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
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ns. Most low-level liquid wastes generated by this process were sent to ponds. The B Plant
operations ended in e 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 were
evolving during the 1940s and were applied in the late 1940s with impl  :ntation of the Reduction
Oxidation (REDOX) process at the 202-S Plant. Immediate benefits in production w  observed from
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

solutic  The process passed the dissolved, acid fuel rod solution down tall columns by gravity flow,
through a less dense, rising countercurrent of organic liquids. Throu; mixing, both plutonium and
uranium were stripped out of the acid by the hexone, which was pulled off at 1 : 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 v
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 wastes, which were discharg: to ponds and cribs. The REDOX process operated
from 1951 to 1967, and a waste concentrator 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 ext :tion 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 nor paraffin hydrocarbon
(NPH-a.k.a. kerosene), to separate plutonium and uranium from the nitric acid-dissolved fuel rod solut 1.
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 to 1972. Following an 11-year
hiatus, the plant was restarted in 1983 and ran 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
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 con  t plutonium to the
desired form. Later, more elaborate extraction processes were devel =d. 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
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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 dis arged 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.

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 rem “ation process because many of the 200 Areas waste
sites share similarities in process history, contaminants of concern and geologic  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  eams and waste sites is presented in Appendix G. Plant processes
are discussed in detail in Appendix H.

A subteam with representatives from the Environmental Restoration Contract (ERC), Ecc 1y, the EPA,
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 catego  :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 bo:;

Landfills and dumps.

Individual waste site data were reviewed for:

Location

Waste source and associated chemical process

Volume of liquids received

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 1 inagement buildings. These sites v | 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
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° Steam Condensate Group (200-SC-1). This group encompasses those ¢ - waste sites to which
radiologically contaminated condensate steam was discharged. These cri tend to have
significant radiological inventories due to failures or leaks in heating coil:

The Chemical Laboratory Waste category includes sites that received laboratory  cess wastes or
laboratory decontamination wastes. Two groups were developed for this category ased largely on the
potential differences in the nature of chemicals used at the 200 and 300 Area labo ories.

° 300 Area Chemical Laboratory Waste Group (200-LW-01). Develop: ntal laboratories in
the 300 Area (324, 325, 327, 328, and 331 Laboratories) generated signifi _nt quantities of liquid
wastes that were collected at the 340 Complex and transported to selected 200 Area cribs and
trenches by truck or rail. In addition, cooling water contaminated by a 19"~ fuel rod rupture at
the 309 Reactor facility was trucked to the 216-BC Cribs area. More rece...ly, the 340 Complex
wastes have been shipped to the 204-AR Vault for disposal to the 241-A" nk F ns. The waste
inventory is generally very low for all radionuclides, but instances of sigr  cant values of
uranium, plutonium, and fission products are known. Several waste sites in the 200 Laboratory
Waste Group (216-Z-7 and 216-S-20 Cribs) are suspected to have received this waste stream, but
radiological/chemical/ volume characteristics do not allow a differentiation between the groups.

° 200 Areas Chemical Laboratory Wastes Group (200-LW-02). In the 200 Areas, the
222 Laboratory facilities at the S, T, U, and B Plants provided analytical ---vices for process
control to the major processing plants and generated liquid wastes that w  discharged to french
drains, cribs, reverse wells and, for solid wastes, to underground vaults. ©  emical laboratory
waste sites are also known at PUREX and PFP, but are grouped elsewher ecause they were
combined with other waste streams at the soil column disposal sites. The waste streams are
generally very low in radionuclide concentrations, although significant ir ntories of plutonium,
uranium, and fission products are known. Sodium dichromate is reportec : several waste sites.
Liquid volumes are typically low.

The Miscellaneous Waste category (200-MW-1) contains most of the french drai onsite plus a few
cribs and reverse wells. Most streams in this category are very low in radionuclic- and chemical
constituents, except for several waste streams associated with the PUREX facility .nd were not routinely
monitored. These sites received liquid wastes associated with plant ventilation a1 stack drainage,
equipment decontamination, and a number of small-to-medium volume radioactir waste streams from
multiple sources. Four frenct ©~ ~ ° side the 24]1-A Tank Farms (216-A-16,2'“ A-17, 216-A-23A,
and 216-A-23B.  eived liqu t 241-¢ 31 Fan House building, but ar »laced int] PUREX
Tank F s Operable Unit (200-PO-3). Likewise, the 216-A-39 Crib, associatec ith a release at the
241-AX Tank Farms, is also grouped in 200-PO-3. Several unused sites that wer Huilt but never used
(216-A-38, 216-B-56, and 216-B-61 Cribs) have been placed in this category for ._mpleteness. This
category was not further subdivided into groups.

The Tanks/Scavenged Waste category consists of two groups of streams that hav _ -eceived the most
highly contaminated wastes sent to the ground. These wastes are associated, dir¢ ‘ly or indirectly, with
tank wastes collected from the BiPO, process. Both streams are characterized by  gnificant
concentrations of both radionuclides and inorganic chemicals.

° Scavenged Waste Group (200-TW-1). The Scavenged Wastes group v i derivi  from certain
uranium-rich BiPO, wastes generated by the URP at the 221-U Plant. The wastes were treated
with a scavenging agent, ferrocyanide, that precipitated out most of the fission products
remaining after uranium extraction. Treatment was initiated at the tail end of the URP and also in
the 241-CR vault at the 241-C Tank Farms. Scavenged wastes were ser o the ground in limited
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will be defined. On an annual basis the DOE, EPA, and Ecology will review the v te group
prioritization process to consider the additional knowledge gained, and groundwat  and vadose zone
integration needs across the site. Any changes in group priority requires approval  the lead regulatory
agency.

3.2.5 Major Potential Contaminants

The preceding discussions in Section 3.2 and Appendices G and H present the sou s of radionuclides
and major processing chemicals used in the 200 Areas. The following summarize: iose constituents
introduced to the 200 Areas in sufficient quantities to potentially require remediati ~ activities. In
addition, this section helps identify additional contaminants that, while not introdu..d in large quantities,
may im] t remediation activities due to their extreme toxicity or other potential hazards. Not all
identified contaminants will need to be measured at all sites. Specific DQO activities are expected to
identify those contaminants on the “master” list that are appropriate for each wast¢ roup. The “master”
list may be added to, as needed, to reflect new information or site-specific data ne« ;.

3.2.5.1 Radionuclides. Potential radionuclide contaminants are listed in Table 3-+. Note that while
samarium-151 (Sm-151) has received little attention in the past, it becomes a sign :ant fraction of total
fission product activity after approximately 25 years of decay and will remain sig.  icant for up to
1,000 years (100-year half-life). The necessity for analysis of Sm-151 is being ev 1ated at this time.

All other radionuclides potentially present in the 200 Areas but not included in T¢ 3 3-4 are (1) directly
tied to the isotopes identified above as descendent daughters (e.g., Sr-90 daughter  trium-90 [Y-90]) and
may be calculated from the parent activity; (2) fission/neutron activation products ith less than 0.01% of
the Cs-137 or Sr-90 activity (e.g., [-129, selenium-79 [Se-79]) that cannot be read  separated from the
major fission product activity contributors for analysis; or (3) alpha-emitting isotc s of the same element
in concentrations less than 1% of the primary isotope (e.g., Pu-242 in Pu-239) tha annot be resolved
during analysis. It is assumed that minute amounts of additional activity potentia.., present from
radionuclides that are not analyzed for will have no significant effects on remedia = n decisions.

3.2.5.2 Inorganic Chemicals. Most of the chemicals used in the 200 Area proce ng were inorganic.
The potential inorganic chemicals of concern are listed in Table 3-5. Analyses fo 10rganic chemicals do
not routinely determine chemical compounds (e.g., sodium nitrate), but rather the - nic building blocks
that comprise the compounds (e.g., sodium and nitrate separately). Analyses for1 tals routinely detect a
suite of metals that include many relatively innocuous metals (e.g., sodium, irc -~ ~“iminum) introduced in
large quantities in the 200 Areas. They have not been included in Table 3-5 b : even massive
concentration levels are not expected to impact remediation decisions.

3.2.5.3 Organic Ch cals. Unlike inorganic chemical analyses, most orgat :mical analyses
determine specific chemical compounds (or compound groups [e.g., PCBs])). 3-6 lists the potential
organic contaminants of concern in the 200 Areas.

3.2.5.4 Other Chemicals. Chemicals loosely identified as “complexants™ we :d in the

200 Areas. These materials range from components of laundry detergents to t water treatment
compounds to specific complexants such as ethylenediaminetetraacetic acid (] )
N-hydroxyethylenediaminetriacetic acid (HEDTA), and citric acid. The large sess use of specific
complexants was in the waste fractionation processes (1963-1983) at B Plant. ever, these materials
were also used in other facilities for cleanout operations and, potentially, cleai p after plant process

upsets. In general, complexants were used to help solubilize materials or assis. .1 neeping components in
solution. Most of these compounds are, in themselves, low in toxicity (most of t - complexants used at B
Plant are available in “food grade” specification). The concern at the 200 Areas | hat these materials
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Active discharges provided the primary driving forces for contaminant transport:  1gh the vadose zone
and in some cases to groundwater. Since cessation of waste discharges, only natt  recharge and, in
some cases, influences from currently minor artificial sources of recharge are ave  le for continued
contaminant transport. However, these driving forces are considered to be much significant now and
in the future relative to the past active discharges.

3.3.1.1. Factors Affecting Contaminant Mobility. A general measure of a cont_ nant’s distribution
between soil and water is the soil-water distribution coefficient K4. This coefficient is experimentally
derived and is usually expressed in units of milliliters per gram. A relatively high ~ ; value indicates that
the contaminant will tend to be retained on the soil particles and thus indicates a re tively low mobility
whereas a relatively low K4 value indicates that the contaminant will tend to remai.. dissolved in the water
and thus indicates a relatively high mobility (Appendix F). The relative mobility « “ specific radiological,
inorganic, and organic contaminants commonly discharged to 200 Area waste site s summarized in
Table 3-8.

The K4 for a contaminant can be significantly affected by the following:

The pH of the wastewater and the ionic strength

The mineral and organic composition of the soil

The ionic composition of the soil pore water

Other site-specific factors such as the formation of chemical complexes.

Examples of variation in Kg4 values for selected radionuclides based on the salt cor nt of the waste
solution are presented in Table 3-9.

Effects of pH and lonic Strength. The pH of the wastewater can increase the m:  ility of radionuclides
such as plutonium and cesium. However, the alkaline nature of the Hanford sedir nts (due to carbonate
content) tends to buffer acidic waste discharges such that the acidity is neutralizec ,uickly near the point
of discharge. For example, Johnson (1993) showed that for the 216-Z-20 Crib in the 200 West Area, a
1-m thickness of soil beneath the crib was capable of neutralizing 4 x 10° L of pH © water. Contaminants
in acidic wastewater are driven deeper into the soil column as the buffering capac  of the soil is
exceeded by higher discharge volumes.

Although many contaminants mav become more mobile in an acidic environmen  creased alkalinity
can also i1 IS€ _of For al ugt  utonii istyr ly one of the

least mobile of the Hanford ¢ ium mobility is known to increa moderatelya H
values above 8.

For some inorganic contaminants, ion exchange is the dominant mechanism leadi  to desorption. High
ionic strength (high salt content) tends to drive the equilibrium toward desorption ther an sorption.

Effects of Composition of Soil. Because Hanford soiis are generally neutral to ¢ 1line, there is a net
negative charge on the soil particles that facilitates sorption of positively charged tions. Conversely,
anionic species that have negative charges are either only weakly sorbed or not s¢  ed at all.

Mineralogy affects the abundance of sorption sites as well as the availability of ic . for precipitation. For

example, clays are more sorptive than sands. Also, the clay minerals (e.g., mont1 rillonite) present in
Hanford sediments are the varieties with the greatest exchange capacities.
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Sorption increases as soil (sorbent) particle size decreases. Filtration ai  ion exchange also increase with
decreased soil grain size. Filtration effects are more pronounced for contaminants that form insoluble
precipitates.

For organic contaminants, partitioning to the soil from the water is affected by the organic carbon content
of the soil. The soil/organic matter partition coefficient K, is an empirical measure of distribution
between organic carbon content of the soil and the water phase. K is related to K,caccording to the
relationship K, K, f,, where f, is the fraction of organic carbon present in the soil.  info ~ soils are
low in organic  “on content, less than 0.1 wt%, and therefore, estimated K, s for the principal 0 inics
of concern are generally less than 1, indicating high mobility.

In general, the organic compounds that are more soluble in water (acetone, hexone, alcohols, acetone,
organic acids, methyl ethyl ketone, chloroform, aldehydes, and ketones) are less likely to adhere to soils,
whereas the compounds that are less soluble in water (carbon tetrachloride, trichloroethylene {TCE],
TBP) will adsorb more strongly to soils. Clays and organic matter will favor adsorption of organic
solutions.

Effects of Organics and Chemical Complexes. Discharges of organic compounds may also affect
mobility by complexing the con iinants. Organic mixtures containing compounds such as hexone,
tributy] phosphate (TBP), and carbon  rachloride were used in the chemical processing plants to
separate product components (e.g., plutonjum, uranium, americium) from irradiated fuel and its processed
derivatives. These organic solvents were effective extractants because of their ability to form stable
complexes with the extracted components. Disposal of wastes containing residual concentrations of these
organic complexes may have increased the mobility of the contaminants relative to streams not containing
the organics.

Sites receiving liquid wastes with surfactants (soaps and detergents) may have contamination at greater
depths.

O r Effects. Effects of other factors on contaminant mobility include:

3 Valence state. Generally, iltivalent ions are mo  str  ;ly sorbed than u valent ions with
similar ionic radii.

° Chemical process. Uranium mobility is affected by the specific form of the uranium compound
present as aresult of the ¢ nical process that created the waste. Uran n associated with
phosphates can form insoluble precipitates that are not mobile. However, in nitrate form or in
combination with carbonates, uranium tends to be highly mobile. For le, the transport of
uranium to groundwater in the 216-U-1/U-2 Crib system is believed tc esulted from
mobilization of uranium present in the crib as a phosphate precipitate by acidic wastes that were
discharged to an adjacent crib.

° Contaminant particle size. Deposition of the contamination increases with increasing particle size
through precipitation and filtration in the soil media.

° Volume of scharge. Hydrostatic forces are the primary driving force for contaminant

migration, so that discharges that maintain saturated conditions in the vadose zone result in more
rapid downward migration.
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) Lithology. Variations of the soil stratigraphy with depth, such as the pres ce of
low-permeability layers (e.g., the Plio-Pleistocene "caliche" unit in 200 W __t Area), may increase
the length of the flowpath for contaminant migration and thereby slow the ite of descent.

) Wells. Poorly sealed wells may provide a conduit by which contaminant: 1ay flow through the
vadose zone to the groundwater, bypassing the soil column.

° Clastic Dikes. Clastic dikes, which occur most frequently in the Hanford rmation, may provide
preferential pathways or barriers for liquid and vapor flow.

. Vegetation. Vegetation or other organic matter (e.g., algae) present in sit  such as ponds and
ditches may provide some uptake of radionuclides. Alternately, root actic in pond or ditch
sediments is regarded as maintaining or improving percolation rates.

Natural Attenuation. Natural attenuation relies on natural processes to lower ¢cc  aminant
concentrations through physical, chemical, and/or biological processes, including . .odegradation,
sorption, oxidation-reduction reactions, and radioactive decay (Appendix D). Co * minants in the
discharged waste streams may be reduced or immobilized as a result of interactio  with the soils in the
vadose zone, thus contributing to natural attenuation of the contaminants.

Biodegradation affects the persistence of organics in the subsurface. Biodegradat 1 of water-soluble
organics is more rapid under the oxidizing conditions found in Hanford soils, whe  as the rate of
biodegradation of the less soluble organics tends to be very slow.

Because of their lower soil adhesion and greater biodegradability, solvents such ¢ iexone and NPH do
not generally persist in Hanford soils, whereas solvents such as carbon tetrachlor. , because of higher
soil interaction and low biodegradability, are generally highly persistent.

Increased volatility generally decreases the persistence of organic contaminants.  ‘ganics such as carbon
tetrachloride, TCE, and chloroform are highly volatile, whereas TBP and NPH ar  ess volatile. Volatile
contaminants may be naturally removed from the vadose zone to atmosphere thr¢  :h “barometric
pumping.”

Sorption may immobilize contaminants within the vadose zone, minimizing or pi  enting their further
migration. For radioactive contaminants, sorption may provide sufficient time fc lecay to reduce the
concenl  ion tc gible levels.

Oxidation-reduction reactions between contaminants and natural soil constituent: an transform
contaminants into less mobile or less toxic forms. For example, iron is immobil¢ "1 an oxidized state,
whereas chromium is immobile in a reduced state. Oxidation-reduction conditio can affect the extent
and rate of breakdown of chlorinated organic contaminants.

Persistence data for radionuclides are based on their decay rates, or half-lives. H [-lives of some of the
principal radionuclides are listed in Table 3-9.

3.3.1.2. Factors Affecting Contaminant Distribution. Contaminant distributic below disposal units is
generally affected by the volume discharged and the type of disposal unit. Thev umeof juid
discharged to a waste site impacts the distribution of contaminants through its ef__ >t on the moisture
content of the soil column. Discharges that maintain saturated conditions in the * ~ lose zone result in
deeper contaminant distributions. Relative volumes of waste streams, organized -’ waste site group, are
summarized in Table 3-10 based on dates from DOE-RL 1992a, Appendix A. T  type of disposal unit is
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also indicated for each group. Appendix G, Section G1.2.2, discusses aspects of waste site design on
contaminant distribution in more detail.

The overview of waste site group characteristics provided in Table 3-10 uses a relative scale (high,
medium, low). For example, a bold circle under the characteristic “volume” indicates generally high
volume. Relative volume was ranked by calculating the average water volume discharged to soil column
sites. In general, a volume ranking of “high” indicates greater than 2 billion L/site (500 million gal/site);
a ranking of “medium” indicates between 2 billion L/site and 60 million L/site (between 500 million gal/
site and 20 million gal/site); and a ranking of “low” indicates less than 60 million L/site (less than

20 million gal/site). Relative contaminant concentration was ranked primarily on the basis of
radionuclide concentrations. Relative contaminant mobility was ranked based primarily on the presence
of uranium or organics (Table 3-8).

The waste stream characteristics ranked in Table 3-10 also indicate general similarities among waste
groups within a single category. For example, waste groups in the process condensate/process waste
category tend to be low to medium volume with a high concentration of radionuclides, providing a
medium to high contaminant mass. For isolation purposes, these waste groups were discharged primarily
to cribs or trenches. Waste groups in the steam condensate/cooling water/chemical sewer category tend to
be high volume with a low concentration of radionuclides, providing a low to medium cumulative
contaminant mass. These waste groups were all discharged to ditches and ponds.

Contaminant distribution below waste disposal units is also affected by the type of disposal unit and the
source of wastewater. Some generalizations with regard to these aspects are:

. Pond sites (and associated ditches) may have accumulated significant inventories of contaminants
due to the large quantities of water discharged to the sites.

. Cribs generally received waste streams with somewhat higher concentrations of radionuclides for
long periods of time.

° Reverse wells received smaller quantities of more contaminated wastes relative to crib waste and
introduced that waste deeper into the soil column.

. Specific retention trenches and cribs were used with the intent of not saturating the soil column so
that small volumes of some of the most contaminated waste streams could be discharged to the
ground. Trenches and cribs tended to receive waste with higher levels of chemical constituents.

. French drains received small volumes of waste from miscellaneous nonprocess sources that had
generally low concentrations of contamination.

Some of the concepts associated with the migration of contaminants in the 200 Area vadose zone are
illustrated schematically in Figure 3-2. For the purposes of this discussion, two disposal scenarios are
illustrated: near-surface infiltration and deep injection (through engineered or natural preferential
pathways that bypass much of the vadose zone). Although intentional deep injection of contaminated
liquids did occur in the 200 Areas, it was rare; near-surface infiltration was the usual disposal method.

The placement of monitoring wells relative to the waste disposal site can affect the interpretation of the
contaminant distribution. . ur example, a well that is closer to the disposal site and relatively shallow will
tend to encounter the less mobile contaminants. The least mobile contaminants may not have migrated
laterally beyond the “footprint” of the disposal site or very far vertically within the vadose zone.
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The degree of lateral spreading of waste water and contaminants is affected by th:  aracteristics of the
sediments: in coarser grained gravels, which typically are homogeneous and isott ¢, lateral spreading
tends to be minimal; in finer grained sands and silts, which typically are inhomog  ous and anisotropic,
lateral spreading tends to extend further. Lateral spreading is usually most signifi  t at contacts between
coarser and finer grained layers.

3.3.1.3 Preliminary Physical Conceptual Model of the Contaminant Distribx  n. A generalized
physical conceptual model of contaminant distribution within the 200 West and 2  East Areas,
incorporating the concepts included in the individual waste group physical conceptual models (DOE-RL
1997), is presented in Figure 3-3. The vadose zone stratigraphy and a depiction ¢ 10w contaminants may
be distributed on the basis of typical relative mobility are illustrated separately fo. 1e 200 West Area and
200 East Area. Identifying specific information that is available or needed for ear  waste site group will
be addressed through the DQO process that is an integral part of developing the it vidual group-specific
work plans. The key characteristics that are used to model contaminant migratior 1 the vadose zone and
groundwater flow in the aquifer are listed for reference in separate boxes on the r'~nt-hand side of the
figure.

The physical conceptual model of contaminant distribution in the 200 Area vado! zone includes the
following, more specific predictions and assumptions:

° Highly mobile contaminants (tritium, I-129, and Tc-99) are believed toh 2 already migrated to
the groundwater from the waste sites for as long as active liquid waste di 1arge kept the
intervening soil column saturated. Significant migration of these contam ints beyond the
cessation of discharges (and some period of residual drainage following"  cessation) is not
expected unless a new and significant driving force is added at the sites.

° Lateral spreading will occur in stratified soils and where the vertical pent  1bility is less than the
horizontal permeability. However, lateral spreading of contaminants at «  th is not expected to
exceed 15 to 30 m beyond the facility centerline unless there is a signific_..t impermeable zone
beneath the waste site that creates a perched water condition. High-volume streams where
continuous discharges or large-volume batch releases occurred favor greater lateral spreading
when compared to those sites that received lower volumes of waste. Th  >ntaminant
concentrations generally decrease as distance increases from the point of  scharge. Although
data are limited, lateral spreading is known at the 216-B-7A/7B, 216-B-.  216-B-43/47, and
216-S-1/2 Cribs (Fecht et al. 1972).

° M ° mrad uclidecont nantconcern .areg  ally expecte beneath the point at
which the waste stream enters the soil column or waste site and decrease ith depth. Typically,
the highest concentrations of contaminants such as plutonium, cesium, ai._ strontium are expected
within 2 to 3 m below the point of discharge and are at near-background '-vels 20 m below the
bottom of the waste site.

. Radionuclide contaminants generally concentrate in and just above fine- 1ined horizons rather
than the coarser units. In general, whether in coarse or fine-grained unit he radionuclides are
found to be associated with the silts and clays in the formations, which a  present as 1% to 10%
of the units by weight. The 200 East Area geologic units are composed . more coarse-grained
units than those in the 200 West Area. The 200 West Area is further dis  guished by the
presence of the Plio-Pleistocene (caliche) unit, which has a much lower = iraulic conductivity
than adjacent units because of the presence of calcium carbonate cement  silts, sands, and
gravels. Lateral spreading is most common when facilities overlie these iits.
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° Downward contaminant movement may have been accelerated at several cribs by poorly sealed
wells or continuous clastic dikes.
. Moderate half-life contaminants (Cs-137, Sr-90) are  pected to have decayed or will decay to

negligible quantities for most sites within 100 to 200 years. Shorter half-life contaminants such
as Co-60, Ru-106, or tritium will decay to negligible levels in even shorter time frames.

3.3.2 Vadose and Groundwater Contamination

Completed vadose zone and groundwater characterization studies in the 200 Areas are summarized in
Table 3-11 and represent the existing RI/FS data, based on laboratory analytical results. These
characterization results indicate that contaminant concentrations are generally highest within
approximately 6 m (20 ft) below the bottom of the v te disposal facility and that concentrations tend to
decrease with depth. This document’s physical conceptual model of contaminant distributions was
formulated to include these specific examples of documented contaminant distributions and the general
understanding of contaminant response in the Hanford soil column.

A physical conceptual model of contaminant distribution will be developed for each waste group in the
group-specific work plans to describe how the contaminants are believed to be distributed within the soil
column. For each waste group, the representative worst-case and typical sites will be carefully
characterized to provide bounding cases for testing the conceptual model. The specific characterization
plans will be determined through group-specific DQO sessions and further documented in group-specific
sampling and analysis plans. The results of these detailed characterization activities will be used to
further refine and strengthen the group-specific conceptual models. Prior to implementing any proposed
remediation for the waste group, each site in the waste group will |  characterized to confirm that it is
consistent with the conceptual model for the entire waste group. Based on this confirmatory
characterization, the conceptual model will be fi  1er refined or the specific waste site will be moved to a
waste group with an appropriate conceptual model.

The purpose of the initial characterization of the representative waste sites and the follow-on confirmatory
characterization of all of the waste sites is to ensure that any unexpected circumstances affecting
contaminant distribution are in'  igated prior to selecting a remedial alternative. During the DQO
sessions, careful consideration will be given to all contaminants of concern, including those believed to be
typically less mobile, so that characterization depths and analytes are not based on broad assumptions.
Thorough, specific characterization will proceed based on the consensus of the DQO participants.

The principal waste sites that have been associated with contamination of the vadose zone in the

200 Areas, as presented in the Hanford Site Groundwater Monitoring Report for FY 1997 (Hartman and
Dresel 1998), are shown in Figure 3-4. The sites shown are the subsurface disposal and storage sites with
the largest contaminant inventories. The figure includes listings of the major contaminants for various
groups of waste sites and an indication of each contaminant’s relative mobility in the vadose zone. As
indicated in the figure, special conditions may increase the relative mobility of a contaminant. In
addition, if a preferential pathway is available (e.g., an open borehole or a borehole with an incomplete
annular seal), relatively immobile contaminants could still be found at depth in the vadose zone.
Numerous other waste sites not shown in Figure 3-4 may also have contributed to deep vadose zone
contamination underlying the 200 Areas. A comprehensive list of waste sites that have impacted
groundwater is not known at this time.

The contaminants that are most mobile in the vadose zone are carbon tetrachloride, chromium, cyanide,

I-129, nitrate, Tc-99, H-3, and uranium. These contaminants are most likely to reach groundwater and,
therefore, groundwater monitoring programs are designed to detect these constituents.
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The chemical and radiological groundwater contaminant plumes for the Hanford
Figures 3-5 and 3-6, respectively (Hartman and Dresel 1998). These figures port
contaminants that have been detected in groundwater at concentrations exceeding
legend. The figures also indicate that the less mobile contaminants are not associ
plumes.

It is clear from these plume maps that contaminants from former waste disposal z
200 Areas have migrated, in a dissolved phase, vapor phase, and/or separate orga
the vadose zone to groundwater. The widespread plumes for certain contaminant
(1) past disposal practices, which involved much greater volumes of water than ¢
and (2) the time available since those practices ended for groundwater to disperse
should be noted that the capacity for Hanford soils to adsorb radioactive contami
original design of the disposal facilities. Unanticipated production demands, whi
and characteristics of wastes, occasionally caused these facilities to receive more
planned.

The likelihood of creating new plumes of equal magnitude to those created durin
low. The absence of a mechanism to drive contaminants downward to groundwa
volumes of liquid waste that can saturate significant portions of the vadose zone)
conclusion. However, future scenarios that could result in significant amounts of
reaching groundwater are plausible. These scenarios could include a catastrophit
from containment facilities; a preferential pathway through the vadose zone to gt
improperly sealed boreholes; and/or increased infiltration of moisture from the st
areas might remobilize contamination remaining in the vadose zone from former
Increased infiltration could be caused by human activities (e.g., major water line
and/or natural events (e.g., future climate changes).

The less mobile constituents in the vadose zone, Cs-137, Sr-90, and Pu-239/240,
groundwater in the 200 Areas based on localized detections, often at single wells
200 East Area injection well (Hartman and Dresel 1998). Because even the less
have a general tendency to move downward in the vadose zone, continued groun
their presence remains important.

Three expedited or interim response remediation activities have been undertaken
C the existing groundwa 5. 1d:  ove contaminant mass. Soil va
use sin 1992 to remove cart hloride from the vadose zone at its source
further degradation of groundwater quality. Groundwater pump and treat has be
remove carbon tetrachloride from the aquifer in the zone of highest dissolved car
concentrations. Groundwater pump and treat has also been in use since 1994 to
contaminants uranium and Tc-99 and secondary contaminants carbon tetrachlori
aquifer in the zone of highest dissolved uranium and Tc-99 concentrations.
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Table 3-7. Summary of Site Conditions That May Affect Contaminant Fate and Transport. (2 Pages)
(from DOE-RL 1997)
Representative
Values/Conditions for General Considerations
200 Area Sediments
Alkaline pH The mobility of radionuclides and other inorganic elements depends on the chemical form and charge of

Soil chemistry

Low oxidizing REDOX
siate

lon-exchange capacity
dependent on contaminant
and % fine-grained soil
particles

Very low organic carbon
content, <1%

the element or molecule, which in turn depends on waste- and site-related factors such as the pH,
REDOX state, and ionic composition.

Buffering or neutralizing capacity of the soil is correlated with the calcium carbonate content of the soil.
200 Area sediments generally have carbonate contents in the range of 0.1% to 5%. Higher carbonate
contents (10%) are observed within the Plio-Pleistocene caliche layer. Additional buffering capacity is
provided by hydroxides of iron, aluminum, manganese, and silicon.

Acidic solutions are buffered to more neutral basic pH values when contacting Hanford sediments.
Many constituents/contaminants precipitate or adsorb to the soil under neutral to basic pH conditions.

The vadose zone is generally an oxidizing environn

REDOX-sensitive elements from highly oxidized waste streams may become less mobile (are reduced)
when contacting the vadose zone, which has a relatively lower oxidizing potential. Conversely, reduced
waste streams could be oxidized when introduced into the vadose zone and thereby increase the
mobility of REDOX-sensitive elements.

Many contaminants of concern in 200 Area waste streams are present as cations. Sediments have
sufficient cation-exchange capacity to adsorb many of these cations. Considering the substantial
thickness of vadose zone (50 to 140 m), the total cation-exchange capacity of a column of soil is
substantial. 200 Area sediments-have a poor affinity for anions because of their negative charge.
Sorption to organic components is considered to be minimal considering the low organic content.
Sorption to the inorganic fraction of soils may dominate over sorption to soil organic matter.

Mineralogy affects the abundance of sorption sites as well as the availability of ions for precipitation.
Soil corponents that contribute to adsorption of inorganic compounds such as clays and organic matter
are generally minor components in 200 Area sediments.

Diffusion of contaminants into micropores of minerals can occur.

Microorganisms in the soil may degrade organic ~hemicals and inorganic chemicals.

Soil texture

High sand and gravel
content (~70 to 80 wt% ),
moderate in silt content (10
to 20 wt%), and low clay
content (<1 to 10 wt%) and
stratified

Coarse-grained nature of sediments generally provides for a quick-draining media. However, variations
of the soil stratigraphy with depth, such as the presence of low-permeability layers, impedes the
downward movement of liquids.

Sediments are generally more permeable in the horizontal direction than in the vertical direction
because of the stratified nature of the sediments. This facilitates the lateral spreading of liquids in the
vadose zone and reduces the downward movement.

Under unsaturated conditions, coarse-grained layers overlain with finer grained materials retard the
movement of pore water because of the capillary barrier effect. Under saturated conditions, layers of
finer grained soil such as silt layers and the Plio-Pleistocene unit function as localized aquitards. Where
substantial quantities of liquid waste were disposed, perched water may form above these layers. These
phenomena increase the potential for lateral movement of liquids. If perched water is laterally
expansive, it can mobilize wastes beneath adjacent waste sites.

Sorption to sediments increases as particle size decreases.

Suspended solids/particulates in waste streams are likely to be physically filtered by the sediments at the
boundary of th~ waste site.

REDOX = Reduction Oxidation
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4.0 POTENTIAL APPLI E OR ELEVANT AND
APPROPRIA tQUIREMENTS

4.1 INTRODUCTION

This section identifies and evaluates potential ARARs for characterization and remediation activities at
200 Area waste sites. Itis in 1ded to capture the major ARARs for all reasonably conceivable activities,
but at a more generic level of detail than will occur in the future at the group-specific level.  1ture
group-specific FSs will use this information to further refine ARARSs that are pertinent to the remedial
alternatives under consideration at each waste site group. ARARs identified in this document have also
been used to form the basis for the levels to which contaminants must be cleaned up to be protective of
human health and the environment (see Section 5.0, “Conceptual Exposure Model and Risk
Assessment”™).

Because all 200 Area waste sites will be the subject of a CERCLA decision document, all remedial and
corrective actions will be required to meet ARARs (see Section 2.2.2). Only the substantive requirements
(e.g., use of control/containment equipment, compliance with numerical standards) associated with
ARARSs apply to CERCLA onsite activities. ARARs associated with administrative requirements, such as
permitting, are not applicable to CERCLA onsite activities. This CERCLA permitting exemption will be
extended to all CERCLA activities as well as those associated with RCRA corrective action units and
TSD units, with the exception that RCRA units will be incorporated into the Hanford Facility RCRA
Permit.

The ARAR identification process is based on CERCLA guidance (EPA 1988, 1989a). Final ARARs for
remediation will be established in the ROD. Section 121 of CERCLA, as amended, establishes cleanup
standards for remedial actions at NPL sites. Section 121 requires, in part, that any applicable or relevant
and appropri:  standard, requirement, criteria, or limitation under any federal environmental law, or any
more stringent state requirement promulgated pursuant to a state environmental statute, be met for any
dangerous substance, pollutant, or contaminant that will remain on site after completion of remedial
action. The EPA has interpreted the ARAR selection process to apply to all aspects of remedial actions,
not just those related to contaminants left in place after completion of those remedial actions.

Potential ARARs are classified into one of three categories: chemical-specific, location-specific, and
action-specific. These categories are defined as fi ows:

° Chen  -specific requ usually health- or risk-based r I “lesor
meth:  log that, when applied to site , cific conditions, result in the establishment of public
and worker safety levels and site cleanup levels.

° Locat -specific requirements are restrictions placed on the concentration of dangerous
substz: es or the conduct of activities solely because they occur in special geographic areas.

. Action-specific requirements are usually technology- or activity-based requirements or
limitations triggered by the remedial actions performed at the site.

When requirements in each of these categories are identified, a determination must be made as to whether
those requirements are applicable or relevant and appropriate. A requirement is applical : if the specific
terms (or jurisdictional prerequisites) of the law or regulations directly address the circumstances at a site.
If not applicable, a requirement may nevertheless be relevant and appropriate if (1) circumstances at the
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site are, based on best professional judgment, sufficiently similar to the problems or situations regulated
by the requirement, and (2) the requirement's use is well suited to the site.

To-be-considered (TBC) information is nonpromulgated advisories or guidance issued by federal or state
governments that are not legally binding and do not have the status of potential ARARs. In some

circ astances, ..3Cs will be considered along with ARARSs in determining the remedial action necessary
for protection of human health and the environment. TBCs complement ARARs in determining what is
protective at a site or how certain actions should be implemented. For example, because drinking water
MCLs do not exist for all contaminants, drinking water health advisories, which would be TBCs, may be
helpful in defining appropriate remedial action goals.

4.2 WAIVERS FROM ARARS

The EPA may waive ARARSs and select a remedial action that does not attain the same level of cleanup as
that identified by the ARARs. Section 121 of the Superfund Amendments and Reauthorization Act
identifies six circumstances in which the EPA may waive ARARs for onsite remedial actions. The six
circumstances are as follows:

° The remedial action selected is only a part of a total remedial action (such as an interim action),
and the final remedy will attain the ARAR upon its completion.

° Compliance with the ARAR will result in a greater risk to human health and the environment than
alternative options.

° Compliance with the ARAR is technically impracticable from an engineering perspective.

° An alternative remedial action will attain an equivalent standard of performance through the use
of another method or approach.

° The ARAR is a state requirement that the stz as not consistently applied (or demonstrated the
intent to apply consistently) in sim rcircun  nces.

. In the case of Section 104 (Superfund-financed remedial actions), compliance with the ARAR
will not provide a balance between protecting human health and the enviroi  ent and the
availability of Superfund money for response at other facilities.

4.3 ARARS APPLICABLE TO 200 AREA E! IDIAL ACTIONS

Pc 1tial federal and state ARARSs are presented in Tal s 4-1 and 4-2, respectively. Detailed evaluation
an Hossible modification to these potential ARARs will occur during the FS phase of the RI/FS process
for individual waste groups in the 200 Areas.

T  chemical-specific ARARs and TBCs likely to be most pertinent to remediation of the 200 Area waste
sites are the State of Washington MTCA regulations and EPA’s memorandum entitled Establishment of
Cleanup Levels for CERCLA Sites with Radioactive Contamination (EPA 1997a). MTCA and the EPA
memorandum help establish soil cleanup standards for nonradioactive and radioactive contaminants at
waste sites. The Safe Drinking Water Act, National Primary/Secondary Drinking Water Standards, Clean
W er Act Water Quality Standards, and state Surface Water Quality Standards are also likely to be
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pertinent in determining whether waste site remediation is protective of groundwat and the Columbia
River. The several federal and state air emission standards are likely to be important in air emission
limits and control requirements for any remedial actions that produce air emissions. RCRA land disposal
restrictions will be important standards during the management of wa  : generated during remedial
actions.

Location-specific ARARs potentially pertinent to remediation of 200 Area waste sites include the
National Historic Preservation Act and the Archeological and Historic Preservation Act, which might
require protective measures during characterization and remediation.

Action-specific ARARSs that could be pertinent to 200 Area remediation are state solid and dangerous
waste regulations (for management of characterization and remediation wastes and performance standards
for waste left in place), Atomic Energy Act regulations (for performance standards for radioactive waste
sites), and federal and state regulations related to air emissions.
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A n Sites. (9 Sheets)

ederal ARARs and TBCs for the 200 Areas Remedial

Requirement

Rationale for Use

Applicable.
Relevant a
ARAR Citation Appropriate,
or To Be
Cancidered
LneMICAL-SPFCIFIC
Safe Drinking Wawr Aci ot
1974, 42 USC 300, et seq.
National Primary Drinking ARAR

Water Standards,
40 CFR 141

Establishes maximum contaminant levels (MCLs)
that are drinking water criteria designed to protect
human health from the potential adverse effects of
contaminants in drinking water .

Groundwater in the 200 Areas is not
currently used for drinking water, but it
could be used in the future, if the site is
released from institutional controls. In
addition, groundwater in the 200 Areas
is hydraulically connected to
groundwater that is used for drinking
water and to the Columbia River.
Remedial alternatives need to ensure
that migration of waste site
contaminants to groundwater do not
cause the groundwater to exceed MCLs
and non-zero MCLGs pursuant to State
MTCA requirements contained in
WAC 173-340-720.

National Secondary ARAR/State | Establishes secondary drinking water standards for | Federal secondary standards are not
Drinking Water Standards, use in establishing cleanup levels. enforceable standards and are not
40 CFR 143 : typically applicable or relevant and
appropriate requirements; however, the
State of Washington Model Toxics
Control Act requires that these
standards be considered in establishing
cleanup levels protective of
groundwater.
Clean Water Act of 1977,
33 USC 1251, as amended
Designation of Hazardous ARAR Designates hazardous substan~~a< ip Tahlec 116.4A | Hazardous substances are present in the
Substances, 40 CFR 116 and 116.4B of the regulatior :S1 luded in | 200 Areas.
the CERCLA list of hazardous substances.
Water Quality Standards. ARAR Establishes the requirements and procedures for Cleanup must ensure protection of

40 CFR 131

states to develop and adopt water quality standards
based on federal water quality criteria that are at
least as stringent as the federal standards. 40 CFR
131 provides EPA the authority to review and
approve state water guality standards. Washington
State has received EPA approval and has adopted
more stringent water quality criteria under

WAC 173-201A. These criteria are presented in
detail as state chemical-specific ARARSs.

surface water (the Columbia River)
from soil contamination in the 200
Areas.
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Action Sites. (9 Sheets)

I ARARs and TBCs for the ..J) Areas Reme

seq.

Applicable,
Relevant and Requi
ARAR Citation Appropriate, equirement Rationale for Use
or To Be
Considered
Atomic Energy Act of 1954, as
amended, 42 USC 2011, et seq.
Environmental Radiation ARAR Specifies the levels below which normal operations | These standards are not applicabie since
Protection Standards for of the uranium fuel cycle are determined to be the standard excludes operations at
Nuclear Power Operations, environmentally acceptable. The standard sets dose | disposal sites and uses a definition of
40 CFR 190 equivalents from the facility that are not to exceed | the uranium fuel cycle that focuses on
25 mrem/yr to whole body, 75 mrem/yr to thyroid, | those processes that result in generation
or 25 mrem/yr to any other organ. of electrical power. However, the
standards are relevant and appropriate
because they address acceptable dose to
the public as a result of planned
discharges similar to past activities
conducted in the 200 Areas.
Environmental Radiation ARAR Establishes standards for management and disposal | The requirements are potentially
Protection Standards for the of spent nuclear fuel, high-level waste, and relevant and appropriate because
Management and Disposal transuranic wastes at facilities operated by the transuranic wastes may be generated at
of Spent Nuclear Fuel, DOE. The standard addresses all disposal 200 Area waste sites.
High-Level and Transuranic methods. Subpart A applies to facilities regulated
Radioactive Waste, by the NRC and sets maximum committed
40 CFR 191 effective dose of 15 mrem/yr for any member of
the public. Environmental standards set in Subpart
B address protection of individual members of the
public and groundwater at certain disposal
facilities.
Nuclear Regulatory ARAR The regulation establishes standards for protection | The regulation establishes standards for
Standards for Protection of the public against radiation arising from the use | protection of the public against
Against Radiation, of regulated materials. Remedial alternatives need | radiation arising from the use of
10 CFR 20 to limit external and internal exposure from regulated materials and as such are
releases to levels that do not exceed 100 mrem/yr, | relevant and appropriate. Radioactive
or 2 mrem/hr from external exposure in material from sources not licensed by
unrestricted areas. These requirements also the NRC are not subject to these
establish criteria for closing NRC-licensed sites, regulations; therefore, this standard is
including a soil remediation standard of 25 not applicable because the Hanford
mrem/yr. operations are not NRC licensed.
EPA Memorandum, Tobe This memorandum provides guidance on cleanup | This memorandum, although a TBC, is
Establishment of Cleanup considered | levels at CERCLA sites. EPA has determined in | considered by EPA to be more
Levels for CERCLA Sites this directive that dose limits established by the protective than NRC standards;
with Radioactive NRC in 40 CFR 196 (25 mrem/yr) are generally therefore, it will be considered for use
Contamination,” OSWER- not protective at CERCLA sites and instead states | at 200 Area remedial actions.
No. 9200.4-18 that a cleanup level of 15 mrem/yr is protective of
human health and the environment. EPA dose
limits are to generally achieve risk levels in the 107
to 10 risk range.
Kesource Lonservation and
Recovery Act, 42 USC 6901, et
Criteria for Classification of ARAR Criteria specified under this standard are used to This standard is applicable to remedial
Solid Waste Disposal determine which solid waste disposal facilities and | actions since the 200 Areas contain
Facilities and Practices, practices pose a reasonable possibility of adverse | solid waste disposal facilities.
40 CFR 257 risk to human health and the environment.
Identification and Listing of ARAR This part establishes the framework for These requirements are applicable

Wastes, 40 CFR 261

determining whether a waste is hazardous.
Treatment wastes should be tested using methods
established under this section.

because hazardous waste may be
generated during 200 Area remedial
actions.
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Table 4-1. Identification of Potential Federal ARARs and TBCs for the 200 Areas Remedi

Action Sites. (9 Sheets)

Rationale for Use

Applicable,
Relevant and Requi
ARAR Citation Appropriate, equirement
or To Be
Concidered
Clean Air Act of 1977, as
amended 42 USC 7401, et seq.
National Ambient Air ARAR Requirements of these regulations are __ icable to
Quality Standards, airborne releases of criteria pollutants specified
40 CFR 50 under the statute. Specific release limits for
particulates are set at 50 pg/m’ annually or
150 ug/m’ per 24-hour period.
Ambient Air Quality ARAR This regulation presents the criteria and
Monitoring, 40 CFR 58 requirements for ambient air quality monitoring
and reporting for local air pollution control
agencies and operators of new sources of air
pollutants.
Standards of Performance ARAR These requirements provide standards for new
for New Stationary Sources, stationary sources or modifications of existing
40 CFR 60 sources.
National Emission Standard ARAR 40 CFR 61 provides general requirements and
for Hazardous Air listings for regulated emissions at a regulated
Pollutants (NESHAP), facility
40 CFR 61
Subpart H, National ARAR Subpart H sets emissions limits to ambient air from
Emission Standards for the entire facility not to exceed an amount that
Emissions of Radionuclides would cause any member of the public to receive
Other than Radon from an effective dose equivalent of 10 mrem/yr. The
Department of Energy definition of facility for the Hanford Site includes
Facilities, 40 CFR 61 all buildings, structures, and operations collectively
as one contiguous site. Radionuclide emission are
to be monitored and effective dose equivalent
values to members of the public calculated.
National Emission ARAR This section specifies that facilities are to be
Standards for Asbestos, inspected for the presence of asbestos prior to
Standard for Demolition demolition. The standard defines regulated
and Renovation, asbestos-containing materials and establishes
40 CFR 61.145-150 removal requirements based on quantity present
and handling requirements. These requirements
also specify handling and disposal requirements for
regulated sources having the potential to emit
asbestos. Specifically, no visible emissions are
allowed during handling, packaging, and transport
of asbestos-containing materials.
National Emission ARAR This regulation establishes operating requirements

Standards for Asbestos,
Standards for Active Waste
Disposal Sites,

40 CFR 61.154

for landfills that handle asbestos-containing wastes.
The standard specifies that management practices
for asbestos-containing materials are not to allow
any visible emissions of asbestos-containing
material.

Applicable to airbome releases of
radionuclides and criteria pollutants that
may be generated during 200 Area
characterization or remedial actions.

Not applicable to 200 Areas activities
because remedial actions do not meet
the regulatory definition of a new
source. However, these requirements
may be considered relevant and
appropriate to remedial actions that
have the potential to emit air
contaminants.

Remedial actions may include
stationary sources for which the
substantive requirements would be
applicable.

These requirements are applicable to
remedial actions that release air
emissions into unrestricted areas.

These r«  rements are applicable to
the site remedial altematives
because “~ - potential to release air
emissior. ) unrestricted areas exists.

These re  rements may be applicable
if remedial actions require demolition
of buildings or structures containing
regulated asbestos-containing materials

This standard is not applicable since the
operable unit is not considered an active
landfill. However, the standard is
relevant and appropriate because
asbestos-containing materials may be
present in the inactive burial grounds
within the operable unit.
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Table 4-2. Identification of Potential State ARARs and TBCs for the 200 Areas Remedial

Action Sites. (8 Sheets)

Applicapie,
Relevant and Requirement
ARAR Citation Appropriate, q Rationale for Use
To Be
Considered
Emission Standards and ARAR 1 s chapter establishes technically This regulation is probably not applicable
Controls for Sources feasible and attainable standards for to remedial actions conducted at the 200
Emitting Volatile Organic sources emitting volatile organic Areas because the source of potential
Compounds (VOC), compounds. volatile organic compound emissions
WAC 173-490 generated by remedial actions most likely
do not meet the definition of emission
sources specified under WAC 173-490-03.
However, this regulation may be considered
relevant and appropriate if remedial actions
1ave the potential to emit volatile organic
:ompounds into the air.
State Radiation Protection
Requirements, Ch. 70.98 RCW
Radioactive ARAR WAC 246-250 establishes the procedures, | These requirements are considered relevant
Waste-Licensing Land criteria, and conditions for licensing of and appropriate if remedial alternatives
Disposal, WAC 246-250 low-level radioactive waste land disposal | allow radioactive waste to remain on site.
facilities. This section presents specific
levels of radiation protection and technical
requirements for land disposal of
radioactive waste.
State Environmental Folicy
Act, Ch. 43.21CRCW
SEPA Rules, WAC 197-11 ARAR These requirements establish compliance | These requirements are applicable to
with the State Environmental Policy Act | remedial actions at the 200 Areas.

CERCLA= Comprehensive Environmental Response, Compensation, and Liability Act
CFR = Code of Federal Regulations
Ecology = Washington Department of Ecology

MCL = maximum contaminant level
MCLG = maximum contaminant level goal
MTCA = Model Toxics Control Act

NPDES = National Pollutant Discharge Elimination System

RCRA = Resource Conservation and Recovery Act
RCW  =Revised Code of Washington

SEPA = State Environmental Policy Act

SDWA = Safe Drinking Water Act

TBC = to be considered

TSD = treatment, storage, and disposal

VOC = Volatile Organic Compounds

WAC = Washington Administrative Code.
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5.0 CONCEPTUAL EXPOSURE MODEL AND RISK ASS. SMEM

This section introduces a conceptual exposure model for establishing remedial action objectives (RAOs),
preliminary remediation goals (PRGs), and an approach to risk assessment that are applicable to
environmental remediation of the 200 Areas.

A conceptual exposure model provides critical information to the characterization and remedial
alternative selection phases of both the CERCLA and RCRA remediation processes (see Section 2.0).
Prior to the characterization phase, a preliminary conceptual exposure model summarizes what is known
about a site and serves as a basis for defining characterization needs. After the characterization phase, a
refined conceptual exposure model identifies potential exposure pathways that may need tc = addressed
through remedial action and provides information critical to remedial alternative selection. A risk
assessment, by identifying risks to human health and the environment associated with the potential
exposures identified in the model, helps determine if remedial action is warranted.

An overall conceptual exposure model was developed for the Implementation Plan which addresses all
the environmental restoration sites in the 200 Areas. During group-specific DQO and characterization
planning, this preliminary model will serve as a starting point for the development of a conceptual
exposure model for each waste group. After waste group characterization is completed, group-specific
conceptual exposure models will be verified or revised to help focus future waste site-specific
characterization efforts, help determine risk assessment requirements, and aid in the selection of remedial
alternatives.

This section begins with a discussion of anticipated land use for the 200 Areas and a presentation of the
preliminary conceptual exposure model for the entire 200 Areas. The conceptual exposure model
integrates the generalized conceptual contamii  * distribution concepts presented in Section 3.3

(Figures 3-2 and 3-3) with potential exposure pathways and routes to provide a basis for evaluating
current or potential future risks. These risks are addressed by RAOs intended to protect human health and
the environment, and by PRGs, which are typically numerical representations of the RAOs usually based
on regulatory standards (e.g., ARARSs) or readily available risk-based criteria. The RAOs and PRGs
presented in this document are preliminary and general in nature. Group-specific characterization data
gathered to verify or revise the group-specific conceptual exposure models will serve to better define the
RAOs for a particular waste group. Rather than presenting specific contaminant concentrations, this
section presents a range of potentially applicable cleanup standards and points of compliance.
Contaminant-specific, numeric PRGs will be developed in future group-specific work plans or FS reports.

This section concludes with an approach for implementing risk assessment during the remediation of the
200 Areas. This approach is general, and it is intended to guide future applications of group-specific risk
assessments.

5.1 AN1 TCIPATED LAND SE

Anticipated future land use helps define a conceptual exposure model and associated exposure scenarios.
These may in turn influence characterization needs and remedial action decisions. Future land use for the
200 Areas is not definitive at this time. Alternatives for potential future use of Hanford Site lands were
developed through a cooperative effort with the DOE, and Natural Resource Damage Assessment
stakeholders (the Confederated Tribes of the Umatilla Indian Reservation, the Nez Perce Tribe
Department of Environmental Restoration and Waste Management, the U.S. Department of Interior, the
Washington Department of Fish and Wildlife, the City of Richland, and Benton, Franklin, and Grant
counties). These alternatives are included in the Hanford Remedial Action Environmental Impact
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Statement and Comprehensive Land Use Plan (DOE 1996a) and are the basis for the DOE proposal for
land use at this time. A land-use alternative will be identified in a ROD planned for 1998. Figure 5-1
illustrates the DOE-preferred land-use alternative presented in the HRA-EIS.

All of the HRA-EIS alternatives propose industrial (exclusive) use for land located within the 200 Areas
land-use boundary line and preservation and conservation uses for land located immediately outside the
boundary line. An industrial (exclusive) land use is defined as an area suitable and desirable for
treatment, storage, and disposal of hazardous, dangerous, radioactive, and nonradioactive wastes.
However, there'is no provision for an “industrial (exclusive)” land use in the regulations at this time.
Only an industrial land use is recognized by the EPA and Ecology. Preservation is defined as an area
managed for the preservation of archeological, cultural, ecological, and natural resources; no new
consumptive uses (e.g., mining) would be allowed within this area. Conservation is defined as an area
reserved for the management and prc  tion of archeological, cultural, ecological, and natural resources;
limited and managed mining and grazing cor | occur as a conditional use (e.g., a permit would be
required) within appropriate areas (DC  1998a). EPA and Ecology believe that there are certain portions
of the 200 Areas that may be potentially considered as a rural residential scenario. A rural residential
scenario is defined as one in which an individual resident consumes crops raised in a backyard garden,
consumes animal products from locally-raised livestock or game animals (including fish), lives in a
residence with a basement 3.7 m (12 ft) below grade, and obtains water for drinking and irrigation
purposes from an uncontaminated source (the Columbia River). MTCA specifies thatasi  be zoned as
“industrial” under the Growth Management Act of the State of Washington to be defined as “industrial,”
but the Growth Management Act does not apply to federal facilities. Therefore, it is assumed that the
HRA __S will be put in place to establish land use for the Hanford Site in parallel with the 200 Areas
Implementation Plan.

Most of the waste sites in the 200 Areas (200 East and West Areas) are located within the proposed
industrial (exclusive) land-use boundary line of the HRA-EIS (Plate I) and fall under e industrial
(exclusive) land-use designation. However, some sites are located outside the proposed industrial
(exclusive) land-use boundary (e.g., 200 North Area and Nonradioactive Dangerous Waste Landfill
[NRDWLY]) and would fall under the preservation or conservation land-use designation proposed by the
HRA-EIS. Sites located outside the land-use boundary may be designated as pre-existing, nonconforming
use (defined as any lawfully established use that is neither allowed nor conditionally :rmitted within a
land-use designation, but exists therein, having been  ablished prior to the designation [DOE 1998]).
Designation of sites located outside the proposed industrial (exclusive) land-use boundary as having had a
pre-existing, nonconforming use may result in remediation to an industrial (exclusive) standard.

Under no current or future land-use scenario is it foreseen that groundwater underlying the 200 Areas or
contaminated by 200 Area waste sources will be used for potable water or as an irrigation source under
the DOE-preferred land-use alternative.

5.2 CONCEPTUAL EXPOSURE MODEL

From a broad perspective, a conceptual exposure model serves as a graphical summary of the physical
characteristics and mechanisms that could potentially affect the generation of contamination, its tran  Hrt,
and its impact on other media (e.g., soil, air, water) and receptors umans and biota). Specifically, a
conceptual exposure model identifies potential exposure pathways (to include the sources of
contamination, mechanisms of ¢« aminant release [if applicable], transport media [if applicable],
potentially affected media, exposure utes, and pc  tial receptors). A conceptual exposure model
summarizes information from a physical contaminant distribution model(s), which generally provides
additional details regarding contaminants and contaminant fate and transport mechanisms, to identify
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exposures that may need to be addressed through remedial action. Initially, a conceptual exposure model
represents the a priori understanding of a site and serves as a basis for determining assessment needs.
The potential exposures identified in a conceptual exposure model serve as inputs for a quantitative or
qualitative risk assessment. Characterization data e used to refine or verify the con itual exposure
model before risk assessments are conducted or remedial decisions are made. Figure 5-2 illustrates the
conceptual exposure model for the entire 200 Areas.

7 2 nine major process categories defined in Section 3.2.3 and the first column of Figure 5-2 are the
primary sources of contamination in the 200 Areas. Contaminants were introduced to the environment by
surface and subsurface liquid discharges and surface and subsurface solid waste placements, resulting in
nine secondary contaminant sources that are primary waste site types identified in the third column of
Figure 5-2. Current or potential future secondary release of contaminai  occurs through the mechanisms
listed in the fourth column of Figure 5-2. Secondary contaminant release can occur through resuspension
of contaminated soils via wind erosion or excavation activities; volatilization of contaminants from
wastes and soils into the air or as soil gas; biotic uptake of contaminants via direct contact with soils or
ingestion of soils, vegetation, or other animals; mi  tion of contaminated liquids through t  soil column
via infiltration or percolation; leaching of contaminants from soil to groundwater; external radiation
(gamma); and excavation or direct contact with contaminated soils. Media potentially contaminated via
primary and secondary releases to the environment are listed in the fifth column of Figure 5-2. Potential
receptors (humans and biota) may be exposed to contaminated media through several exposure pathways,
including inhalation of volatilized contaminants or suspended dust; ingestion of contaminants in soils,
vegetation, or animals or of suspended dust; direct dermal contact with contaminants in soils; and/or
direct exposure to external radiation (gamma). Potential human receptors include future workers, future
occasional users of a site, and an inadvertent intruder. Potential ecological receptors include terrestrial
and aquatic plants and animals.

It is important to note that this report does not attempt to quantify potential human health or
environmental risks associated with current or potential future exposure to 200 Areas contaminants.
Current and future risks will be evaluated, as necessary, using concepts presented in this report after
group-specific character’ ‘ion data have been collected and reported in the Rl report (refer to

¢ tion 5.5).

5.3 REMEDIAL ACTION OBJECTIVES

Remedial action objectives are general descriptions of what remedial action is expected to accomplish
(i.e., media-specific or site-specific goals for protecting human healtt  d the environment). Remedial
action objectives are generally defined as specifically as possible and usually include the following
components:

Medium of concern

Types of contaminants

Possible exposure pathways

Potential receptors

Levels of residual contaminants that may remain following remediation (i.e., contan 1ant levels
below cleanup standards or below a range of levels for different exposure routes [i.e., PRG]).

Remedial action objectives provide a basis to evaluate the capability of a specific remedial alternative to
achieve compliance with ARARs and/or an intended level-of-risk protection for human health or the
environment (refer to Section 4.0). The overall purpose of establishing RAOs is to help ensure that the
selected remedial action will be protective of human health and the environment by eliminating or
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minimizing exposure and/or by removing contaminants or reducing their levels. As discussed previously,
the RAOs for this 200 Areas RI/FS Implementation Plan are preliminary, general in nature, and are
applicable for the entire 200 Areas. They are intended as a guide for developing group-specific RAOs in
future group-specific work plans or FS reports. The preliminary RAOs for the cleanup of the 200 Areas
soil waste sites addressed in this plan are:

. Prevent or mitigate risk to human and ecological receptors associated with ingestion of, dermal
contact with, inhalation of, and external exposure to contaminants at levels that exceed ARARs or
a risk of 10* t0 10°.

. Prevent or mitigate the migration of contaminants to groundwater such that no further
degradation occurs and  sure protection of the Columbia River.

. Prevent or mitigate the migration of contaminants to groundwater so that contaminants do not
reach levels in groundwater that exceed ARARs or a risk of 107 to 10°.

° Prevent'plants and animals from creating a migration pathway for the contaminants.

° Prevent or mitigate risk to workers performing remedial action.

. Provide conditions suitable for proposed future land use.

. Prevent destruction of significant cultural resources and sensitive wildlife habitat. Minimize the

disruption of cultural resources and wildlife habitat in general and prevent adverse impacts to
cultural resources and threatened or endangered species.

5.4 PRELIMINARY REMEDIATION GOALS

Preliminary remediation goals (i.e., cleanup levels) are numeric representations of the RAOs. Using the
anticipated future land use, the conceptual exposure model, and the RAOs as a basis, PRGs are identified
applicable contaminants and exposure pathways. Preliminary remediation goals are used to define

unacceptable risk posed by specific contaminants, to identify the contaminants that are the st likely
risk drivers (i.e., contaminants of concern), to provide target cleanup goals for use during r  edial design,
and to provide guidance during remediation. They are based on acceptable levels of human health and
ecological risk, ARARs, TBC guidance, points of compliance, and remediation timeframes.
Contaminant-specific, numeric PRGs are not presented in this document. Instead, potentially applicable
standards are outlined. Specific PRGs will be defined for individual contaminants in future
group-specific work plans or FS reports. An important aspect of establishing these contaminant-specific
PRGs will be the availability of background data regarding soil and groundwater chemistry. Available
background data is discussed in Appendix F, Section F7.0, and presented in Tables F-3 and F-4. Potential
contaminants of concern are listed in Tables 3-2, 3-3, and 3-4.

The RAOs designed to protect human and ecological receptors from exposure to contaminants will be
achieved by meeting PRGs based on the following standards:

. The Tri-Parties-supported radionuclide soil cleanup standard of 15 mrem/yr above background
. The State of Washington’s MTCA standards for nonradioactive contaminants.
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The RAOs designed to ensure no further degradation of groundwater and protection of the Columbia
River will be achieved by meeting PRGs based on the following:

J Maximum contamination levels (MCLs) promulgated under the Safe Drinking Water Act or the
State of Washington’s Drinking Water Standards or, alternate concentration limits (ACLs)
established where groundwater restoration is shown to be impracticable.

. The State of Washington’s MTCA standards for nonradioactive contaminants.

o Ambient Water Quality Criteria developed under the Clean Water Act or the State of
Washington’s Surface Water Quality Standards.

The above PRGs are initial goals based on standards derived from existing ARARs. In subsequent FSs
for each of the waste site groups, PRGs will be reevaluatedto  lect ARARSs that are current when the
FSs are written. Future characterization data may indicate that the initial PRGs are inappropriate. For
example, the Tri-Parties-supported 15 mrem/yr standard, which has been applied in other areas of the
Hanford Site, may not be practicable or achievable within the confines of the 200 Areas’ land-use
boundary [DOE’s industrial (exclusive) preferred land use option] through the reduction of contaminant
concentrations (i.e., waste removal), or the elimination of exposure pathways (e.g., surface barriers). As
site- and group-specific data becomes available, these initial PRGs will be evaluated in the FSs and will
ultimately be approved by the lead regulatory agency in a ROD.

Setting achievable cleanup levels requires the ability to demonstrate that PRGs have been achieved.
Compliance involves specifying the location where the cleanup levels must be attained (i.e., points of
compliance) and how long it may take for the cl 2 levels to be reached (i.e., restoration time frame).
The following are examples of points of compliance and restoration time frames that have been used for
other Hanford Site projects. As with RAOs and PRGs, group-specific or site-specific points of
compliance and restoration time frames will be refined in future documents, and ultimately set in a ROD.

For soil cleanup levels based on the protection of groundwater and the Columbia River. the point of
compliance shall be established in the soils throughout the site (WAC 173-340-740 [6. ]). For soil

clear »star ~ rds based ¢ human exposure via direct contact, the point of compliance will be established
at a depth of 4.5 m (15 ft), with the ambient surrounding grade at the time of disposal serving as the
excavation depth reference. The point of compliance for engineered structures would extend :yond 4.5
m (15 ft) unless it could be shown that the portions below 4.5 m (15 ft) could remain in place without
impacts to human! thort wironment. The 4.5-m (15-ft) depth _ sz  sonable estimate of
the depth of soil that could be excavated and distributed at the soil surface asa  ult of site development
activities (WAC 173-340-740 [6] [c]). This point of compliance may not be applicable for s s where
conta’ ent is selected as the remedial alternative (i.e., contaminants remain on site)

(WAC 173-340-360[6][d]) or for sites where, based on designated land use, future development will not
occur. For sites covered with a surface barrier or for sites designated for preservation or conservation use,
the point of compliance could be less than 4.5 m (15 ft) (e.g., the average maxim  depth of an animal
burrow or a plant root).

For groundwater cleanup levels or cleanup levels established to ensure no further degradation of
groundwater (i.e., MCLs and ACLs, respectively), the point of compliance may be in groundwater
underlying a site, at the site boundary or the 200 Areas’ land-use boundary (a conditional point of
compliance), or some other agreed-upon location. For cleanup levels to protect the Columbia River, the
point of compliance may be in groundwater at a near-river well, at the groundwater-river substrate
interface, or some other agreed-upon location.
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Cleanup actions shall provide for a reasonable restoration time frame. The factors to be considered when
establishing a reasonable restoration time frame include (WAC 173-340-360 [6]):

Potential risks posed by the site to human health and the environment
Practicability of achieving a shorter restoration time frame

Current use of the site, surro'  ling areas, and associated resources that are, or may be, affected
by releases from the site

Potential future use of the site, surrounding areas, and associated resources that are, or may be,
affected by releases from the site

Availability of alternative water supplies

Likely effectiveness and reliability of institutional controls

Ability to control and monitor migration of hazardous substances from the site
Toxicity of hazardous substances at the site

Natural processes that reduce concentrations of hazardous substances and have been documented
to occur at the site or under similar site conditions.

Restoration time frames will be determined for each waste group or each site as part of the remedial
alternative selection process. ( rent characteristics of the 200 Areas, including known contaminants,
may lend support for the assessment of remedial alternatives with reasonable, yet extended, restoration
time frames. Examples include the presence of short-lived radionuclides that will decay to protective
levels rather quickly and the presence of contaminants that naturally attenuate in site soils or underlying
groundwater. Consistent with EPA guidance (EPA 1997b), monitored natural attenuation, including
radioactive decay, is an option that may be evaluated with other applic le remedies for achieving : 200

Are

RAOs (see discussion of remedial technol “:s in Appendix D). Remedial alternatives would be

required to meet RAOs at the completion of the restoration time frame. 1 nediation time frames will
first be discussed in feasibility studies for waste site groups. Specific schedules for remediation will be

del

:d in RDR/RAWPs done in conjunction with the Hanford Site ER program long range plan for

specific groups of waste sites.

The remedial action alternatives presented in A; :ndix D 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 FS (i.e., Phase I and II FS) by providing the necessary basis to
prepare group-specific detaili  FSs. Site-specific refinements of the alternatives presented in ¢/ pendix
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.
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5.5 RISK ASSESSMEN APPLICATION

The application of risk assessment in the characterization and remediation of the . ) Areas will follow a
graded approach. As more data are gathered and the level of understanding increases with regard to the
nature and extent of contamination and the details of the conceptual exposure model, and as the objectives
of risk assessment change with the evolution of the characterization/remediation process, the approach to
risk assessment will change. Depending on objectives determined by the group-specific project
managers, risk assessments may range from relatively simple screening evaluations (to decide to take
action at an individual site or not), to more rigorous assessments (to determine if a waste site can be
released), to even more comprehensive cumulative assessments (to determine if a portion of the 200
Areas NPL site can be released). The risk assessment and modeling requirements will be appropriately
adjusted to address these variable technical and regulatory requirements. Remediation time frames will
first be discussed in feasibility studies for waste site groups. Specific schedules for remediation will be
defined in Remedial Design Report/Remedial Action Work Plans done in conJunctlon with the Hanford
Site ER Program long range plan for specific groups of waste sites.

The remedial action alternatives presented in Appendix D are general and cover a range of technologies to
reflect the potential contamination conditions present in the 200 Area. Appendix D is intended to satisfy
the requirements of screenii  phase FS (i.e., Phase I and Il 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 n Is can 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.

Using available information (e.g., WIDS, AAMS report, Hanford Environmental Information System
[HEISY)), initial screening evaluations to determine the need for action (i.e., characterization and/or
remediation) and site remediation priorities ha:  already been performed. For example, the 200 Areas’
AAMS reports screened waste sites as low- or high-priority based on the CERCLA Hazard Ranking
System and a qualitative evaluation of potential exposure to an onsite occupational receptor. Using this
and other information suggesting current or potential risks, the 200 Area Soils Remediation

Strategy - Environmental Restoration Program (DOE-RL 1996a) and the Waste Site Grouping for

200 Areas Soil Investigations (DOE-RL 1997) organized the waste sites into groups and determined
action (i.e., charac ization) is necessary to fi 1er delin e current and potential future risks. These
initial efforts helped determine the first six waste site groups to be characterized.

_ 5.1 Risk Assessment Approach

Assessment activities under the integrated RCRA and CERCLA approach for the 200 Areas are planned
to include a work plan, characterization, RI report, FS, and proposed plan to be performed for each waste
site group. These activities will lead to a ROD and will be based on characterization data obtained from
typical and worst-case representative sites, and TSD units, within the waste site group. Following receipt
of the ROD, a confirmatory sampling effort will be performed as part of the remedial action to (1) ensure
that characterization data are available for all sites within a group, (2) verify that site-specific contaminant
distributions are consistent with the conceptual model for the group, and (3) support remedial design.

5.5.1.1 Qualitative Risk Assessment. A quali ive risk assessment will be performed as part of the Rl
report and FS. The qualitative risk assessment will use historical process and characterization data as
well as data collected from the representative site characterization activities. This data set will be
sufficient to evaluate the remedial alternatives and 1 mately the selection of a remedial action.

However, data will not be collected at thist : for all the waste sites within a waste site group, but rather
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will be limited to a few selected sites (i.e., representative sites). Thus, a quantitative risk assessment
would generally not be performed as part of the RI/FS activities. However, a limited quantitative risk
assessment may be performed at the RI/FS stage if a more complex ¢  ation occurs where a large data set
is required to be collected due (for example) to multiple waste site interactions, higher levels of

col  aination requiring more data to be collected, or other drivers where a more detailed evaluation is
needed for a specific waste site or location. A qualitative risk assessment woul¢ mnerally not be
performed for an entire waste site group.

5.5.1.2 Quantitative Risk Assessment. A quantitative risk assessment will be typically performed once
additional data become available for all the waste sites in a waste site group. A quantitative risk
assessment will require a sufficient data set to allow  detailed modeling. This may be accomplished
possibly as early as the collection of the confirmation data after the ROD, but would typically be
performed once the remedial action is completed.

Guidance by the EPA indicates that action is generally warranted at a site when the cumulative
carcinogenic risk is greater than 10™ or the cumulative noncarcinogenic hazard index exceeds 1.0 based
on assumptions of reasonable maximum exposure. When the cumulative:  ent or future baseline cancer
risk for a2 medium is within the range of 10 to 10™, the conceptual model must be examined to determine
if further action is necessary. Risk below 10" is regarded as a point of departure below which no action is
taken.

Under MTCA, risk assessment requir¢  :nts for cleanup and verification for non-radioactive
contaminants stipulate that carcinogenic risk shall be less than 10 for individual contaminants and less
than 10 for cumulative risk for multiple contaminants and/or multiple exposure pathways.
Concentrations of noncarcinogenic chemicals that may pose acute or chronic toxic effects on human
health shall not exceed a hazard quotient of 1.0 and a cumulative hazard index of 1.0. Achieving these
MTCA based risk ranges applies to non-radioactive contaminants. Ecology is presently using the EPA 15
mrem/yr above background as the radionuclide cleanup sta 1

5.5.2 Risk Assessment Implementation

Inger 1, extensive histor  process information is available for 200 Area waste sites. However,
availability of contaminant-specific datais  i1ch more limited. Characterization data will be collected
through the implementatior the alogous site approach as outlined in future group-spec.... work
plans. Once characterization efforts at a waste site are completed, a risk assessment will be performed to
further delineate current risks posed by a waste site or a waste group. The objective is to better
understand site risks in order to determine the need for remedial action and to prioritize future remedial
action. This objective can be realized by use of either a quantitative or qualitative risk assessment as
discussed in Sections 5.5.1.1 and 5.5.1.2.

It is envisioned that the final stage of risk assessment, as applied to 200 Areas’ characterization and
remedial action activities, will be the most rigorous and formal. Typically, its purpose will be to evaluate
the cumulative risk posed by individual sites (or the 200 Areas’ sites in total) to declare that remediation
is complete and close out the sites (or the 200 Areas). These risk assessments will be quantitative in
nature. Using all the information available, these risk assessments will be designed to account for .
potential cumulative risks under future exposure scenarios. It is expected that the characterization data
collected as part of the 200 Areas characterization strategy (Section 6.2) will support such an effort.
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5.5.3 Sequence of Risk Assessment Activities

The sequence of activities anticipated for the 200 Area ER waste sites is as follows:

° The first six waste groups are generally considered to be low-activity, medium- to high-volume
waste sites. Often a sufficient volume of liquids has been disposed at these types of waste sites to
cause contamination to have historically impacted groundwater. Conceptually, theset es of
waste sites are expected to be simple in nature, where existing contaminant distribution concepts
apply. Where contaminants remain at significant levels in the vadose zone, a qualitative risk
assessment (typically a one-dimensional model such as RESRAD) will be used during the RI/FS
phase.

. Although not specifically defined at this time, the characterization of the next set of waste groups
could involve sites that received smaller volumes or more highly concentrated or complex wastes
or waste sites in close proximity to other waste sites with complex conditions such as the Tank
Waste Remediation System (TWRS) tank farms. In order to address complex conditions, a more
detailed risk assessment may be needed during the RI/FS stage provided sufficient data will be
available to support the more rigorous analysis. This risk assessment could be considered a
limited quantitative risk assessment focusing on a single or few waste sites, but would not be
sufficiently comprehensive to be considered a cumulative risk assessment. Thus, a more detailed
two-dimensional model (or simplistic three-dimensional model) may be required to support this
effort.

. A cumulative quantitative risk assessment is anticipated to be performed once sufficient data have
been collected to allow a comprehensive (area-based) evaluation to be performed, as well as once
final remedial actions have been defined and end states established. Any cumulative risk
assessment that is required to establish cleanup standards other than those contained in the current
regulations is not considered on a waste site-specific basis and must be considered at a site-wide
level. Coordination and integration of this activity through the Groundwater/Vadose Zone
Integration . .oject is discussed further in Section 7.3.1.
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6.0 DATA QUALITY OBJECTIVES PROCESS AND
CHARACTERIZATION REQUIREMENTS

This section presents a consistent approach to data collection activities associated with 200 Area
assessment and remediation activities. The activities include all phases of sampling :quired to
support the completion of the integrated RCRA/CERCLA process outlined in Section 2.3 and
depicted in Figure 2-2. Specific activities include:

. Data collection at representative sites defined for the waste group-specific work plan with an
emphasis on verifying the conceptual model. This will si port preparation of a focused
feasibility study and the remedial action decision making.

Data collection after the ROD to confirm that all other sites in the specific waste group meet the
conceptual model. In addition, data collection activities will be included as part of the remedy
selected for the waste group and will provide site-specific information for preparation of the
remedial design/remedial action (RD/RA) work plan.

° Data collection as defined in the RD/RA to verify that remedial actions associated with a remove,
treat, dispose remedy have met the required objectives.

° Data collection defined as part of the post-closure monitoring plan section inaclos'  plan for a
RCRA TSD unit or RPP site. For CERCLA sites, remedies where waste is left in place and a
barrier cover is installed may include an o] ations and Hnitoring plan that requires specific
monitoring activities to demonstrate adequacy of : design.

The characterization strategy is designed to optimize all phases of data collection activities. The DQO
process provides the foundation for a data collection activity and is presented in Section 6.1. This section
provides a basic description of the DQO process that will be used to create a consist design of data
collection for all phases of the characterization strategy.

The characterization strategy presented in Section 6.2 is designed to address the multiple phases of data
collection in the field in a more streamlined process. The strategy uses valuable experience from previous
characterization activities to focus data collection plans on the most cost-effective technique. It also
requires a periodic review of ad'  ces in technology for sample collection, site monitoring, analytical
techniquestoens  continuous improv  nt.

The individual sections listed below provide detailed discussions of the elements of the characterization
strategy that are expected to form the basis for data collection activities during the remediation of the 200
Areas waste groups.

. Characterization strategy

. Approach for characterization of representative sites

. Confirmation of the analogous site concept and collection of remedial design data
Verification sampling

. Characterization techniques and emerging technologies

° National Environmental Policy Act (INEPA) values associated with characterization.
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6.1 DATA QUALITY OBJECTIVES PROCESS TO SU PORT HE CHARAC._:iI LATION
STRATEGY

The DQO process (EPA 1993) is a planning approach, based on the scientific method,13 that provides a
systematic procedure for defining the criteria that data collection should satisfy, including v en, where,
and how to collect samples, the number and quantity (e.g., volume) of samples, and the type and quality
of analyses. The DQO process will be started before, or in parallel with, preparation of each
group-specific work plan for each waste group. The DQO process will include group-specific project
leads from EPA, Ecology, and DOE, with support by " C personnel. The DQO process will be used as a
planning tool for each group-specific work plan.

The DQO process provides assurance that the type, quantity, and quality of environmental data used in
decision making will be suitable for the intended application. It establishes a consistent, cooperative, and
streamlined approach that encourages the optimum use of available data and technical resources. The
DQO process will take advantage of the characterization strategy outline in Section 6.2 to optimize data
collection from characterization through the verification that RAOs have been achieved.

The DQO process consists of seven steps. The output from each step influences decisions that are made
in the other steps. Even though the DQO process is typically depicted as a linear sequence of st 5, in
practice it is iterative; the outputs from one step may lead to reconsideration of prior steps. This 1terative
process to DQO developments leads to a more efficient data collection design. The seven steps that
comprise this process include:

Step 1. State the oblem

Step 2. Identify the Decision

Step 3. Identify the Inputs to the Decision

Step 4. Define the Boundaries of the Study Area
Step 5. Develi  a Decision Rule

Step 6. Specify Limits on Decision Error

Step 7. Optimize the Design for Obtaining Data.

The foundation of the ~ = ~ process is the collection and organization of historical information, existing
analytical data, and o gvant infc  ation intoarep  ‘hatis lity sible by the DQO
participants. The information gathered and evaluated as part of this scoping process serves as the basis
for much (but not all) of the inputs required to complete the DQO. During the first six steps of the DQO
process, the DQO participant: egulators and DOE as decision makers with technical support as
required) develop the DQOs necessary to support environmental decision making. The final step of the
process involves developing the data collection design based on the DQOs.

The DQO process is enhanced and simplified through the use of an electronically-formatted workbook
that includes introductory material, a list of activities that will be performed, and a series of input boxes to
assist the participants. The workbook is designed to provide a user-friendly system to prepare for DQO
workshops, record information and decisions developed, and document the process.

The outcome of the DQO process will be the establishment of the agreed-upon environmental
measurements (type, quantity, quality) needed to si  port remediation/closure alternative decisions. The
DQO workbook is issued as the project DQO process summary report. Portions of the completed
workbook are incorporated into the SAP, which will aid in the data quality assessment (DQA) process.
The DQA process is the scientific and statistical evaluation of the data collected to determine whether

13 The scientific method involves the principles and processes regarded as characteristic of or needed for scientific investigation, including rules
for concept formation, conduct of observations and experiments, and validation of hypotheses by observations or experiments.
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they are of the right type, quality, and quantity to support characterizing human/er--ronmental risk and/or
cleanup decisions. The DQA process is performed at the conclusion of each samj 1g event and is used
to direct future sampling events.

6.2 CHARACTERIZATION STRATEGIES

This section describes general characterization strategies to be employed during data collection activities
at 200 Areas waste sites that are defined by the DQO process. The data collection activities include:

o Initial characterization of representative waste sites and TSD units within a waste group

* Remedy confirmation and remedial design at individual sites within each waste group

e Verification of effectiveness of the remedy at each waste site after completion of the remedial
action(s)

. Post—closﬁre monitoring at sites where residual waste remains after completion of remedial
actions.

Also included is a discussion of proven characterization techniques, potential new technologies that can
be used to achieve timely and cost-effective collection of the required data, and the NEPA values
associated with characterization.

Characterization strategies are closely tied to waste disposal history, waste stream chemical composition,
the physical structure of the waste site, and*  inderlying geology. Based on waste site configuration
and characterization requirements, experience from previous 200 Areas characterization activities has
shown certain field investigation techniques and technologies will be appropriate for the optimal data
collection. Characterization strategies have as their primary focus the determination of the nature and
extent of contaminants and the physical and chemical properties of the contaminated media (e.g., soil).
Characterization data serve to refine conceptual exposure and contaminant distribution models and define
remedial action needs.

6.2.1 Characterization Strategy

The characterization stra ;y that sha  the applicat | of the DQC s :d h that
collects data to (1) understand the physical contaminant distribution models o site

con iination; (2) support the evaluation of remedial alternatives; and (3) select a remedy, and support
the design of the remedy. As the project progresses, historical and newly collected data are evaluated to
support decisions or determine additional data needs. In general, the strategy envisions three phases of
data collection:

1. Collect initial characterization data at the representative waste sites and TSD units within a
specific waste group to adjust and/or verify the physical contaminant distribution conceptual
model and support remedy selection.

2. Collect confirmation data at individual waste sites within a specific waste group to ensure that the
remedial alternative is appropriate and to support the remedial design.

3. Collect verification data at individual waste sites to determine that the remedy was effective after
completion of the remedial action.
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piping is expected, for example, then the concentrations of contaminants within the near surface zone
would be required to calculate the potential impact to the workers. In this case, since the mechanism for
exposure is predominately physical in nature, related to effects from resuspension due to the wind, less
information about soil transport properties is required.

For RAOs designed to protect groundwater, characterization is focused on vertical distribution of the
contaminants potential driving forces, retardation, physical properties of the contaminants, and how these
interact to move contaminants through the vadose zone. If needed, data would be collected to provide
modeling inputs to predict the transport of contaminants over time and the projected impact on
groundwater.

6.2.2 Approach for Characterization of the Representative Sites

An important feature of the characterization approach is the application of biased sampling. Bias in
sampling is the intentional location of a sampling point within a waste site based on process knowledge of
the waste stream and expected behavior of the contaminant(s) of concern. Using this approach, a
sampling location can be selected that increases the chances of encountering worst-cast contamination
conditions in the soil column. This is used to determine the concentrations and distributions of potential
contaminants of concern, when there is adequate information to make it a reasonable approach. The bias
approach is well suited for the majority of waste sites that received liquid waste streams since their
construction tends to provide a predictable pattern of contaminant distribution.

As an example, one type of crib designed in the 1950’s consisted of a rectangular excavation within
which the influent discharge cascaded through a series of up to three wood or concrete boxes. This
resulted in a cascade effect where the majority of liquids and, therefore, contaminants infiltrated in the
first cascade, with very little in the second or third. By using bias sampling in the first cascade, a realistic
worst-case determination of the vertical distribution of contaminants can be obtained. The bias approach
is also supportable by available nonintrusive geophysical methods such as spectral gamma logging in
adjacent dry wells or groundwater monitoring wells.

While there is not always a direct correlation with the contaminant distribution models generated for
specific sites, traditional statistical analyses may miss significant levels of cor  mninatior e to the strong
vertical gradient for most contaminant migration and the selective manner in which the liquid was
introduced into the site. The statistical sampling design in this early phase of characterization is limited
by insufficient data on the distribution of contaminants and the fact that contaminants do not tend to
randomly distribute. The ore, these designs tend to be more costly than bias sampling, which b fits

mtheh i information that has been collected onthe op.  ion: he site and field experience
gained from past investigations.

Examples of selected past investigations for various waste sites based on the biased approach are
summarized in Table 3-11. The summary is provided to outline the general process and techniques
applied to characterize waste sites. In general, conceptual models and contaminant distribution model(s)
developed for the 200 Areas based on these investigations suggest there are similarities in the distribution
of contaminants among groups of similar liquid waste sites, as described in Section 3.3. The models
suggest that:

o Maximum contaminant concentrations are generally detected at the point of discharge or near the
bottom of waste sites. Typically, the highest concentration of contaminants (such as plutonium,
cesium, strontium, and other contaminants with moderate to low mobility) are detected within
several meters of the bottom of the structure. When the volume associated with the discharge is
low, contaminants with higher mobilities would also be within several meters of the structure
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bottom. These higher concentrations are generally seen at the bottom of ponds, ditches, trenches,
and cribs (see Table 3-11). Inreverse wells, the highest concentrations are near the point of
discharge. Most of the moderate to low mobility contaminants that remain at a waste site are
within several meters of these locations. The only significant exception to this is carbon
tetrachloride, due to its multi-phase flow capabilities.

. At liquid waste sites with high-volume flow, highly mobile contaminants have moved through the
sediment and impacted : groundwater. Since the majority of contaminants have already passed
through the vadose zone, only trace concentrations remain in the vadose zone.

° Contaminant concentrations typically decrease with depth. However, elevated levels of
contamination may be detected within and just above fine-grained layers (retarding strata) with
low hydraulic conductivities or silt/clay layers.

. Contaminant transport is primarily vertical beneath liquid waste sites. Lateral spreading is
usually limited although, in some cases, it can be si;  ficant with high-volume waste streams and
significant aquitards.

While experience in the major  of cases is consistent with these models, site-specific anomalies may
circumvent the distribution of contaminants through the presence of preferential pathways. Poorly st ed
wells and continuous clastic dikes may provide preferential pathways and increase the vertical extent of
contamination.

€ ~ 3 Confirmation of the A; “ogous Site Concept and Collection of Remedial Design Data

It is expected that the charac  ization data for repres:  ative waste sites will provide sufficient
information to select remedies for the waste site group being considered. However, site- scific data are
needed to verify that the selected remedial alternatives are appropriate. Confirmation data for individual
waste sites can serve as both a validation that the selected remedial alternative is appropri : for the waste
site and provides a basis for remedial design.

The collection of confirmation data is expected to be based on a biased approach to optimize the
collection of data and be cost:  ctive. While the confirmation process is s|  ific to each site and
remedy, it will generally include the following:

Validate that the individual waste site conceptu model is consistent with the waste group
Determine waste site distribution of contaminants

Provide required remedial design inputs (e.g., volume of affected media)

Provide input to risk assessments.

In the event that the data for a specific waste site do not support the remedial alternative selected, the site
will be reassigned to a waste group more closely aligned with its characteristics. Additional confirmatory
sampling may be required if a site is reassigned.

The methods for data collection will be similar to those used in the initial characterization of
representative sites. Documents will be generated based on the waste group-specific work plans. A DQO
focusing on the waste group-specific work plans, and supplemented by requirements to support the
remedial design, will be performed to generate a verification SAP to direct confirmatory sampling efforts.
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6.2.4 Verification Sampling

The verification sampling approach will be dependent on the type of remedial alternative selected.
Remedial alternatives that involve remove, treat, and dispose options require data collection at the
completion of remediation to verify that the RAOs for the specific waste site were achieved. RCRA
closure actions will require verification sampling to determine to what level removal and decontamination
of dangerous waste or waste residues at a site has been achieved pursuant to WAC 173-303-610 (2)(b).
Verification sampling will form the basis for the closure option that must be implemented at the site, i.e.,
clean closure, modified closure, or landfill closure as described in Section 2.2.1. The verification sample
design is typically based on information collected during the remedial action (e.g., field screening data).
Verification sampling will evaluate contaminants that might remain upon completion of the remedial
action. Verification sampling is typically statistically based, and optimized to limit the number of RCRA
protocol samples required. Optimization involves the use of field screening techniques and a review of
data collected during remedial action.

Based on lessons learned from the 100 Area remediation experience, indicator species have been found to
be useful as a part of the remove/treat/dispose actions. Radioactive or chemical indicator species are
chosen to be a target analyte for a larger class of constituent analytes with similar mobilities, geochemical
properties and associations. The indicator species simplifies and economizes on sampling activities,
usually at the stage of waste site remediation or verification. By being easily detected with relatively
simple field screening equipment, to low concentrations, and backed up with more rigorous sample data,
the indicator can show that one or more additional constituents are present within a given range of
concentration, relative to that of the indicator. The field screening data must be supported with defensible-
analytical data that show that assumed correlations and concentrations ratios between indicator and
representative species, are in fact true. The indicator must be demonstrated to show, before any fieldwork
is done, that assumed relationships between the species are true for all sites in question. And,
confirmatory sampling must be performed after the fact to show that the indicator’s use was appropriate.
That is, confirmatory sampling must demonstrate successfully that the extent of the indicator species was
equal to or greater than the extent of the represented species.

Since most contaminants are collocated with other contaminants, Cs-137 can be used as an  licator in
guiding the excavation of contaminated soil. Other contaminants, such as beta emitters Sr-90, Ni-63, and
U-238, are not easily detectable with direct-reading instruments at low levels, but since they are usually
located with Cs-137, the contaminated soil can be identified and removed.

- Surveys for Cs-137 guide day-to-day excavation activit by lineating contami.  t plumes and
providing information regarding the location for collecting ex-situ samples for rapid turnaround analysis.
Use of in-situ radiological surveys minimizes the collection of ex-situ samples during the ongoing
excavation process. The data from these measurements provide a basis for determining the distribution of
contaminants and allow a cost-effective design for collecting full RCRA protocol verification samples.
For remedial alternatives that involve no action, institutional controls, or surface barriers, the verification
process would involve some form of ongoing monitoring to establish that exposure controls have been
achieved or that contaminants are not migrating. This type of verification is specified in a post-remedial
action operations and maintenance or post-closure plan and may include the following:

. Periodic site inspections
o Installing groundwater monitoring wells and periodic groundwater sampling
. Measuring airborne environmental radiation contaminant
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. Installing vadose zone monitoring wells and periodic nonintrusive monitoring of contaminant
migration and/or moisture content.

The site-specific verification strategy will be developed in the remedial design for each waste site based
on the ROD and any subsequent conditions from the Hanford Facility RCRA permit.

6.2.5 Characterization Tecl iques and Emerging Technologies

Characterization methods at the Hanford Site comt  : intrusive and nonintrusive techniques.
Characterization must cons 1 proven methods and potentially applicable new technologies.

Sections 6.2.5.1 through 6.2.5.5 discuss characterization methods successfully used in previous Hanf |
Site investigations. Section 6.2.5.6 presents information on promising new technologies.

6.2.5.1 Borehole Drilling. Borehole drilling is used to access the deeper vadose zone (9.1 m [30 ft] and
beyond) to collect soil samples for direct analysis. Ca :tool, air rotary and sonic, are commonly used
drilling methods at the Hanford Site. The selection of these methods for a specific waste site is dependent
on sampling objectives, contaminants of interest, soil properties of interest, contamination contrc issues,
and cost.

Cable tool drill rigs use specialized tools to advance the boring to depth and collect representative
samples of soils. A drive barrel attached to a steel cable is driven to the required depth with a
percussion-type hammer. A s¢ ment sample is collected using a split-spoon sampler. Casing is driven
past the sample interval to prevent collapse of the hole. As the casing is advanced in the borehole,
additional soil (i.e., slough) is pushed into the borehole from the area sampled. The slough is cleaned out
of the borehole, and the process of advancing the boring and sample collection is repeated. Cable tool
drilling with a split-spoon sampler typically provides samples more representative of the selected interval,
and improved contamination control since the material is contained within the drive barrel or split spoon
as it is removed from the borehole. Site-owned cable tool rigs are more appropriate for use in areas of
higher radiological contamination because of the high cost of decontaminating and releasing
contractor-owned drill rigs. This system has significant mobilization and demobilization costs, slow
advancement of the borehole to depth, and captures only a very small cross-section of the waste site.

Air rotary systems use a drive hamn  to drive drill string into the subs 1 and . sed air to bring
soil cuttings to the surface. Samples collected from the soil and air stream using th »d are of :  rer
quality because air may strip off contaminants. However, air rotary systems can use a split-spoon
sampler. When the sample interval of interest is reached, the drill bit is removed from the drill string and
the split-spoon sampler installed. This process does slow down the advancement of the borehole, but
overall the operation of the air rotary system provides better rates of penetration than cable tool drilling.

It does require significant mobilization and demobilization costs, and contamination control requires
additional high-efficiency particulate air (HEPA) filtration systems when contamination is resent
because air is used to circulate rotary samples to the surface.

The sonic drilling system uses a combination of mechanically generated vibrations and r  iry power to
drive the drill string through the soil. To advance the well to depth, soil is forced into the drill string
through an open-face core-type drill bit and contained wi  n an inner tube. When the inner tube is filled
with soil, it is removed by a wireline retrieval system and provides a continuous core of the formation.
The penetration rate of this system is excellent. However, recent concerns concerning sample integrity
have limited it’s use onsite. For example, sonic drilling may produce high temperatures at the bottom of
the drill string that may volatilize organic compound of interest. Sonic core barrel samples in many cases
also show evidence of having expanded during drilling (e.g., the amount of sample recovered during
drilling may be greater than the length of the area drilled: 1.5 m [5 ft] is drilled; 3 m [10 ft] is recovered).
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This could impact the collection of representative samples for determination of soil physical properties. It
is more rapid than cable tool drilling, but shares the higher mobilization and demobilization costs with the
other drilling methods.

6.2.5.2 Test Pit Construction/Trenching. Test pits are shallow, concave-shaped excavations that can
rai  from 7.6 to 9.1 m (25 to 30 ft) deep depending on the equipment used and the type of soil
encountered. The pits are excavated using a back-hoe or track-hoe, depending on the required depth.
Samples are collected directly from the bucket and can be representative of as little as 152 mm (6 in.)
layers of contaminated soil. With proper care to minimize sloughing of material from above, this sample
collection method can be as good as borehole samples. These samples are excellent for pinpointing hot
spots and assessing vertical extent of contamination at a waste site.

A related excavation technique is called trenching. Trenching is a test pit extended laterally across a
waste site. Trenching provides the ability to locate suspected waste sites, determine their shape, and
assess the lateral extent of contamination.

Either technique provides a direct visual confirmation of stratigraphy, allows optimum collection of
samples, and is cost effective since it requires minimum site mobilization, and is designed to be
completed within one day.

6.2.5.3 Cone Penetrometer/( | be. The cone penetrometer system consists of special drill rods that
are hydraulically pushed into the subsurface. The geoprobe system drives the same type of dri rods with
a hydraulic vibratory hammer. Both methods differ from drilling in that soil is not excavated to advance
the drill rods to depth. As the drill rod is driven into the ground, soil is forced aside to provide subsurface
access. Both systems are very versatile. Depending on the type of rod selected, a wide range of data
and/or samples can be collected. Capabilities include:

Collection of soil gas samples

Measurement of geophysical properties
Collection of soil samples (limited volume)
Measurement of gross gamma radiation
Collection of perched groundwater samples.

In addition, because the cone penetrometer is basically a delivery system, it can accept new measurement
techniques as they are developed. The geoprobe system is available onsite, while the cone penetrometer
would need to be accessed through a subcontractor.

Either method can be a cost-effective tool for quickly defining the lateral and vertical extent of
contamination at a waste site. Each hasalin :d depth of penetration. The small-diameter/small-volume
cores that are collected are not representative of the grain size and are of insufficient volume for extensive
laboratory analysis. At the Hanford Site, the maximum depth of penetration is about 36.6 m (120 ft)
under ideal conditions (e.g., sand with some gravel). The maximum depth of penetration in a grav  unit
is less than 12.2 m (40 ft). Based on field experience, over 50% the cone pushes do not reach their target
depths due to obstructions (e.g., rocks or compacted zones). Groundwater samples are gene. ly of poor
quality, and data from these samples are used mainly to support the placement of permanent monitoring
wells. The mobilization cost is low and the systems can accomplish multiple rod replacements within a
single day.

6.2.5.4 Borehole Geophysics. The use of borehole geophysics to investigate soil properties can provide
valuable information about the site. Borehole geophysics is commonly used at Hanford to assess the
distribution of gamma-emitting radioactive contaminants and to determine the moisture content in soils.
The Radionuclide Logging System (RLS) is used to determine the extent of radiological contamination in
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measures the response observed in soil depths from 3 to 60 m, depending upon the spacing of the
transmitting and receiving coils. It can be used to measure apparent resistivity changes in the field at a
site with uniform undisturbed features. GPR uses electromagnetic pulses in the radio frequency spectrum
(10-1,000 Mhz) to detect reflecting soil units and conditions. Moisture content an:  ertain contaminated
liquids may be detected by this method. Most surface-based systems are best used ..; a reconnaissance
tool to detect relative moisture conditions and are affected by soil column layering and soil material types.

Lysimetry techniques are also available to measure, in situ, the flow of liquids through a soil column and,
potentially, the consequent movement of contaminants. The technique requires isolation of a
representative disturbed or undisturbed soil mass from its surroundings. The isolated mass is then fitted
to either collect liquids moving through the soil or monitor weight changes in the mass due to moisture
additions and evaporation transpiration reductions. Lysimetry is a cumbersome, expensive process
capable of providing accurate results at the expense of a considerable investment  time.

6.2.5.7 Characterization Technologies. The ongoing review and impl  zntation of innovative
characterization technologies is key to maintaining a cost-effective approach to the characterization of the
hundreds of waste sites covered by this  »lem: ation plan. The following technologies represent
promising examples of innovative characterization tools currently under development. ‘eployment of
these tools is expected in the next 2 to 3 years and should be considered in the group-specific work plans.

J A laser-induced breakdown spectroscopy (LIBS) system, which can perform in situ
measurements of metals including s :cted radionuclides in soils, is under development. The
LIBS is delivered by a cone penetrometer to the required depth and performs the in situ
measurement from the bottom of penetration to the surface as it is being removed. Although a
recent onsite demonstration for the c¢  :ction of in situ information on lead, barium, and uranium
was not successful, LIBS has been shown in principle to be a potentially viable tool.

° A ground-penetrating holography (GPH) system enhances existing GPR technology by providing
location and algorithm data that produce a volumetric image of objects beneath the ; und
surface. A single-channel system was successfully demonstrated at the 618-4 Burial Ground in
the 300-FF-1 Operable Unit. The information gained from this demonstration will support the
development of a multi-channel real-time system. The existing single-channel system is currently
supporting cultural resource investigations at Hanford and can support other GPR activities.

° A pipe explorer system can transport characterization sensors into piping systems that are
radiologically contaminated. The sys 1 deploys an air-tight mem! neir he seing
inspected. The characterization detector and its cabling enter the membrane and take
measurements. Therefore, the potential for contamination of the equipment is minimized
significantly. The system can be deployed through pipe constrictions, around 90° bends,
vertically (up and down), and in wet conditions. Characterization tools that have been
demonstrated with the system thus far include gamma detectors, beta detectors, and video
cameras. Alpha measurement capability is also under development. The explorer system can be
deployed in pipes as small 50 mm (2 in.) in diameter and up to 76.2 m (250 ft) long.

. Soil gas sampling has been used to monitor changes in volatile and semivolatile organic
compounds at selected waste sites, notably in the 200 West Area, as a means of measuring carbon
tetrachloride in the vadose zone. A calibrated infrared photoacoustic spectrometer is being used
either in a mobile laboratory or at boreholes to examine concentrations of volatile organic
analytes. Sampling networks using existing boreholes and shallow soil probes can examine the
volatile organic analyte concentration at desired depths in the soil column.
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6.2.6 National Environmental Policy Act Values Associated with Characterization

In accordance with DOE policy and orders, CERCLA documents must, to the extent practicable,
incorporate NEPA values. These values include ecological, offsite, socioeconomic, environmental
justice, and cumulative impacts. These values are evaluated below with respect to characterization of the
200 Area waste sites. NEPA values related to remedial actions and residual contamination that might
remain following remedial actions will be evaluated in group-specific feasibility studies.

Environmental impacts from characterization activities are expected to be minimal. Discharges to the
environment would be limited to particulates (both contaminated and uncontaminated) that might be
emitted during soil drilling activities. Dust-suppression measures will be used to control particulates.
Wastes generated could include drilling fluids, contan  ated soil and groundwater, . 1 contaminated
equipment and clothing. Contaminated drilling fluids will be either disposed at authorized liquid effluent
disposal facilities or solidified and disposed at authorized solid waste management facilities. Other
wastes generated during characterization will be designated, packaged, and disposed in accordance wi
site-specific waste control plans.

Reviews of 200 Area ecological and cultural resources are presented in Appendix ~ No threatened and
endangered species have been identified within the 200 Areas, and no impacts to ecological resources
from general characterization activities are anticipated. Buildings in the 200 Areas have been identified
for potential consideration as historic resources, butitis:  anticipated that any buildings will be
impacted by waste site characterization activities. Site-specific ecological and cultural resource surveys
will be conducting before any ground-disturbing fieldwork begins.

Offsite impacts are also expected to be minimal. Air emissions from characterization activities are
expected to be very low and located well away from site boundaries; therefore, offsite health impacts
from the 200 Areas  racterization are not expected. Most, if not all, characterization waste will be
disposed at the Hanford Site (e.g., .. ) rather than taken offsite.

No socioeconomic impacts are anticipated with respect to characterization. The existing Hanford Site
work force and local resources would be used to  form characterization. Worker safety during
characterization will be addressed in the overall health and safety plan (Appendix B) and activity-specific
health and safety plans. Characterization activities are expected to use te.  aiques for whick _ ive
measures for workers are readily available.

Executive Order 12898, Federal Actions to Address ....vironmental Justice in Minority Populations and
Low-Income Populations, requires that federal agencies identify and address, as appropriate,
disproportionately high and adverse i 1n health or socioeconomic effects of their programs and
activities on minority and low icome populations. Minority populations and low-income populations are
present near the Hanford Site (Neitzel 1997). The analysis of the impacts identified in this Plan indicates
that there would be only minimal impacts to the offsite population and onsite workers due to
implementation of the proposed action because the characterization would take place in the center of the
Hanford Site, the potential releases would be small, and the characterization would be performed by
existing Hanford Site workers. Therefore, no disproportionately high and adverse human health or
socioeconomic effect to any minority or low-income population is expected from this action.

Characterization activities are not expected to contribute significantly to cumulative impacts of acti  ies

in the 200 Areas or at the Hanford Site. Other activities occurring in the 200 Areas are the management

of waste in underground storage tanks, management of liquid effluent and solid waste treatment/disposal
.ilities, and deactivation/decontamination/deco; iioning of inactive facilities. The airborne
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Based on previous projects within the ERC project, a definition of the overall WBS associated with each
of the group-specific work plans has been devised. This WBS represents a series of tasks that describe a
specific scope of work for the investigation. This framework is consistent with the Hazardous, Toxic and
Radiological Waste (HTRW) coding structure that provides a uniform structure for collecting and
reporting of costs for the project and is used by all ERC projects. At a higher level these tasks may
include the following:

Preparation of plans

Field investigations

Direct project support
Regulatory/other project interfaces
Community relations/interfaces
Document preparation.

Work may be planned, scheduled, estimated, and managed at lower levels or subtasks of the coding
structure, depending on management needs. All lower level subtasks must be subparts or elements and
roll up to the next level in a hierarchical manner. For¢ aple, within the field investigations task, the
following subtasks may be included:

Source characterization

Vadose zone investigation and monitoring
Geologic investigation

Air investigation

Ecological investigation

Data evaluation.

7.2 PROJECT MANAGEMENT

This section addresses the basic concepts of project management that occur throughout the life of the
project. Specific portions or tasks that will occur throughout the RI/FS process, including each of the
_ wup fic work plans, described in the following sections. Individuals that are associated with
the project and interfaces with other organizations are also described.

Further detail on schedule control, cost control, meetings, and reporting can be found in the
Environmental Restoration Field Office Management Plan (DOE-RL 1989) and the 7ri-Party Agreement
Action Plan (Ecology et al. 1996).

7.2.1 Project Organization and Responsibilities

The project organization for implementing characterization activities outlined in the 200 Area
Implementation Plan is shown in Figure 7-1. The following sections describe the responsibilities of the
individuals shown in Figure 7-1. The positions described here have overall management authority for the
project. Additional support roles are described in further detail in the project management section of th
Quality Assurance Project Plan (QAPjP) in Appendix A.




DOE/RL-98-28
Draft B

7.2.1.1 Regulatory Agencies and the U.S. Department of Energy.

Senior Project Managers. The EPA, the DOE, and Ecology have each designated an individual as
senior project manager for characterization and remedial activities at the Hanford Site. These senior
project managers will serve as the primary point of contact for all activities to be carried out under the
Tri-Party Agreement. The responsibilities of the senior project managers :gi 1 in Section 4.1 of the
..i-Party Agreement.

Project Managers. As shown in Figure 7-1, the EPA, the DOE, and Ecology will each designate an
individual to act as the project (or unit) manager for each of the 23 waste groups or operable units. The
EPA and Ecology have decided on which organization will serve as the lead regulatory agency for each of
the waste groups as reflected in Table G-1 of Appendix G. These decisions will be reflected in Appendix
C of the Tri-Party Agreement.

The project manager from DOE will be responsible for maintaining and controlling the schedule and
budget and keeping the EPA and Ecology project managers informed as to the status of the activities in
the 200 Areas, particularly the status of agreements and commitments.

7.2.1.2 Contractor Support Staff.

Pr ct Manager. On behalf of the DOE, the ERC Remedial Action and Waste Disposal (RAWD)
Project also provides a project manager who has the overall responsibility for safe and  :cessful
execution of the project. The principles and responsibilities discussed in the Remedial Action and Waste
Disposal Project Manager’s Implementing Instructions (PMII) (BHI 1998) are used by a  key personnel.
All key personnel assigned to management roles within the RAWD Project must ensure compliance with
these PMIIs and are responsible for implementing these principles with project staff.

200 Area Task Lead. The task lead shall be assigned by the RAWD Project and is responsible for
management and identification of functional support needs of the project. The task lead works closely
with project controls, quality assurance, health and safety, and the field engineer to ensure that work
scope is being performed in accordance with each of these areas of responsibility. The re onsibilities of
the Bechtel Hanford, Inc. (BHI) 200 Area task lead will also be to plan, authorize, and control work so
that it | be completed on schedule and within budget, and to ensure that all planning and work
performance activities are technically sound. Other duties include coordination of communications with
the DOE, the EPA, and Ecology. The task lead reports to the RAWD project manager and the DOE

project manager.

eselected Subcontractor Support. Staff from the preselected subcontractor will support the
performance of assessment-related activities, including items such as generation of group-specific work
plans, RI/FS documents, field activities, sample and data analysis, risk assessments and modeling that
may be required, remedial alternatives assessment, and proposed plans. The preselect s ontractor
will keep the 200 Area task lead informed as to the work status and any problems that may arise, and will
participate in any long-range planning activities related to these areas. Preselected subcontractor staff
will also support preparation of closure and post-closure plans for any TSD units that are to be addressed
within a waste group, along with proposed permit modifications. This includes coordination of any field
activities with planned RI/FS activities.

BHI Functional Support Groups. The prc  t shall use the services of additional personnel as required
to manage and control the project. These individuals may include a quality assurance representative,
health and safety officer, project engineer, field superintendent, and an environmental lead. In addition,
staff may be supplied from support organizations such as waste management, sample and data
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management, radiological controls, and planning/integration. The roles of some of these individuals are
described further in Appendix A.

7.2.2 Work Control

The primary goals of the ER Project Baseline and Funds Management System (BFMS) (ER-PC-01) are to
provide methods for planning, authorizing, and controlling work so that it can be com] :ted on schedule
and within budget. The BFMS is to ensure that all planning and work performance activities are
technically sound and in conformance with management and quality requirements. BHI will have the
overall responsibility for planning and controlling the investigation activities, and providing effective
technical, cost, and schedule baseline man.  :ment. If a subcontractor is used, BHI will maintain overall
project management responsibilities. The management control system used for this project must meet the
requirements of DOE Order 4700.1A, “Project Management System.” The ER Project] MS
(ER-PC-01) was developed to meet these requirements.

7.2.2.1 Cost Control. Project costs, including labor, other direct costs, and subcontractor expenses (e.g.,
drilling and laboratory analyses), will be assessed monthly. The bu 't tracking activity is computerized
and provides the basis for invoice preparation and review, and for preparation of cost performance
reports. These reports assess the status of each project task against projected budgets, determine
performance, and report any corrective actions that may be requi . Any adjustments to budgets are
controlled through a formal management process, which includes use of baseline change proposals to
modify baseline budgets. The DOE project manager will update the EPA and Ecology project managers
of their respective project costs to date (i.e., for their operable unit, waste site group, and/or TSD units) at
monthly unit managers meetings.

7.2.2.2 Schedule Control. Scheduled milestones will be statused, at a minimum, on a monthly basis for
each task on a given project. This will be done in conjunction with cost performance reports associated
with cost tracking. Work plan milestones will also be statused monthly at unit managers meetings.

The lifecycle or total project schedule developed for the 200 Areas will be updated at least annually, to
expand the new current fiscal year and the follow-on year. In addition, any approved schedule changes
(see Section 12.0 of the Tri-Party Agreement for the formal change control system) would be
incorporated at this time, if not previc 'y il ydate will be performed in t urth
quarter of the previous fiscal year (e.g., July to September) tor the upcoming fiscal : < nction
with preparation of the DWP. Individual group-specific work plan schedules are detailed in the DWP and
are summarized at a higher level of WBS in the Long-Range Plan. In this manner the lifecycle schedule
for the 200 Areas is considered in the long-range planning efforts for the ERC project.

7.2.3 Meetings

Project managers (DOE, EPA, and Ecology) will meet monthly at unit managers meetings to discuss
progress and project costs, address issues, and review near-term plans pertaining to their respective
operable units and/or TSD units. The meetings shall be technical in nature, with emphasis on technical
issues and work progress. The assigned DOE project manager for the operable unit will be responsible
for preparing revisions to the schedule prior to the meeting. The schedule shall address all ongoing
activities associated with an active operable unit.  1is schedule will be provided to all parties and
reviewed at the meeting. Any agreements and commitments (within the project manager’s level of

au ority) rest ing from the meeting will be prepared and signed by all parties as soon as possible after
the meeting. Unit manager meeting minutes will be issued by the DOE project manager and will
summarize the discussion at the meeting, with information copies given to the project managers.
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Other meetings will be held, as necessary, with subcontractors and other appropriate entities (particularly
those involved with other programs operating in the 200 Areas) to communicate information, assess
project status, and resolve problems.

7.2.4 Records Management

The Tri-Party Agreement specifies documentation and records management requirements for remediation
activities at : Hanford Site. The Tri-Party Agreement categorizes all supporting documents based on
importance of documenting final data or use in decision making to su; rt remediation. Under the
Tri-Party Agreement, documents are categorized as either primary or secondary documents. Tables 8-1
and 8-2 of the Tri-Party Agreement provide a listing of primary and secondary doc ients, respectively.

The Tri-Party Agreement describes the process for review, comment, and revision of doc nents
supporting cleanup of an operable unit. The Information Management Overview, Appendix C of this -
document, details ER and Hanford Site programs for records management. As noted in

Subsection 7.2.2.2, the 200 Area project managers are responsible for implementing Tri-Party
requirements for characterization and remediation of the 200 Areas. Revisions, shoulc ey become
necessary after finalization of any document, will be in accordance with Section 9.3 of the Tri-Party
Agreement. Changes in the work schedule, as well as minor field changes, can be made without having
to process a formal revision. The process for making these changes will be as stated in Section 12.0 of
the Tri-Party Agreement. The Administrative Record will be maintained to support 200 Area
characterization activities in accordance with Section 9.4 of the Tri-Party Agreement.

The project file will be kept organized, secured, and accessible to the appropriate project personnel. All
field reports, field logs, health and safety documents, QA/QC documents, laboratory data, memoranda,
correspondence, and reports will be logged into the file upon receipt or transmittal.

7.2.5 Progress and Final Reports

Monthly progress will be documented at unit managers' meetings. Meeting minutes will be prepared,
distributed to the appropriate personnel and entities (e.g., project managers, coordinators, contractors,
subcontractors), and entered into the project file.

All RUFS/closure plan reports and supporting doc  :nts will t rrized as either pri
secont y documents. TI process for document review and ¢ and maintenance strative
records is covered by the 7ri-Party.” ‘eement Action Plan (Ec al. 1996).

7.2.6 Quality Assurance

The specific planning documents required to support the RI/FS/closure plans have been developed within
the overall QA program structure mandated by the DOE for all activities at the Hanford Site. Within that
structure, the documents are designed to meet curreni A guidelines for format and content and are
supported and implemented through the use of standard operating procedures drawn from the existing
program or that have been developed specifically for environmental investigations. In addition, there are
other QA documents and guidelines that can be consulted and referred to that outline requirements
defined by Ecology that must also be considered. To ensure that the objectives of this project are met in a
manner consistent with applicable DOE guidelines, all work conducted by BHI will be performed in
compliance with the BHI £RC Quality Program (BHI-QA-1) that specifically describes the application of
manual requirements to environmental investigations. The QAPjP provided in Appendix A  pports the
overall approach described in this chapter. The QAP;jP defines the specific means that will be used to
help ensure that the sampling and analytical data are defensible  d will ef~ tively support = purposes
of the investigation. The QAP;jP will be implemented by this subtask. Details that are specific to each
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waste group being investigated will be documented in a QAPjP section of the group-specific work plans
that will be reviewed and approved by the lead regulatory agency for the group-specific work

7.2.7 Health and Safety

The health and safety plan (HASP) (Appendix B) will be used to im] :ment standard health and safety
procedures for BHI employees and contractors engaged in RI/FS activities in the 200 Areas. More
specific details on the management aspects of the HASP are found in the appendix. A site-specific HASP
will be written for each work plan or field activity as necessary and as determined by the Healtt d
Safety officer in charge of the project. Minor activit that do not require the level of detail for  in the
HASP will be covered by an Activities Hazard Analysis.

7.2.8 Community Relations

Community relations activities will be conducted in accordance with the Community Relations Plan for
the Hanford Federal Site Facility Agreement and Consent Order (Ecology et al. 1997). A community
relations activities associated with the 200 Areas will be conducted under this overall Hanford Site
Community Relations Plan.

7.3 INTEI_ AC_ WITH OTHER PROGRAMS AND AGENCIES

Several ongoing Hanford Site progr: : may impact or be impacted by ER (EM-40) activities. These
programs include waste management (EM-30), Tank Waste Remediation System (EM-30), Facility
Transition and Management (EM-60), and Technolc — Development (EM-50) programs. Several
projects also exist in the ER Project that are active i he 200 Areas and require integration. The following
sections provide a brief discussion of each project and identify mechanisms that are currently in place to
integrate the projects.

The parties managing and overseeing characterization of the 200 Areas (ERC, the DC™ and regulatory
agencies) interface with other programs through their involvement in, or oversight of, other Hanford Site
programs, projects, or work groups, such as the following:

Groundwater/Vadose _ ine Inte_  ion Project
D&D Strategy Work Group

Facility transition supporting Tri-Party Agreement Amendment
Canyon Initiative Team

B Plant Transition

RCRA Closures and Permitting

Groundwater Remediation

Tank Waste Remediation System

100 and 300 Area Remediation Projects
Environmental Restoration Disposal Facility
Low-Level Burial Grounds.

7.3.1 Groundwater/Vadose Zone Integration Project

As shown in Figure 7-2, there are numerous  inford Site major projects working to solve contaminat
issues on the Site. The recent formation of the Groundwater/Vadose Zone (GW/VZ) Integration Project
will be a key driver for insuring integration of GW/VZ activities in the 200 Areas. In addition to the
Management and Integration of Hanford Site Groundwater and Vadose Zone Activities (DOE-RL 1998a)
the GW/VZ Project has several other key documents that define their project. The Groundwater/Vadose
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Zone Integration Project Specification (DOE-RL 1998b), defines and communicates the vision, mission,
goals, objectives, and technical boundaries for the scope of work needed to achieve the GW/VZ project
objectives. The Groundwater/Vadose Zone Integration Project - Project Management Plan will define the
overall management of the technical scope, cost, and schedule baselines for the GW/VZ Project and also
will define the authorities, organizational roles, and responsibilities of the GW/VZ Project participants.
An GW/VZ Project Baseline report will also be prepared that will identify the processes, tools, and
resources required to develop and maintain the GW/VZ Project cost, schedule, and technical scope of
work. It will also include the prioritization logic, the long range plan, and the detailed work plan of
activities. Integration of 200 Area remedial action project activities with this team, througt 1e review
and concurrence on ER project detailed work plans by the GW/VZ Project Team, will be necessary as
development of the group-specific work plans proceed.

As stated in the Groundwater/Vadose Zone Integration Project Specification (DOE-RL 1998b),

- “Integration is the heart of the GW/VZ integration project.” Furthermore the “Integration Project seeks to
remedy the fragmentation inherent in past approaches to characterization and assessment of impacts
regarding contamination at, or originating from, the Hanford Site. The general approach is  (a) identify
organization overlaps and other inefficiencies; (b) identify deficiencies in knowledge and the work
needed to fill those deficiencies; and (c) using information from (a) and (b) to expeditiously implement
appropriate remedies.”

The Groundwater/Vadose ~ ne Integration Project also hast  lead for working with the a  1ors of the
Screening Assessment and Requirements for a Comprehensive Assessment, Columbia River
Comprehensive Impact Assessment (CRCIA) (DOE-RL 1998c). The CRCIA report was prepared by
stakeholders to delineate requirements believed to be critical and that should be considered for long term
assessment of the impacts of Hanford operations on the environment and public health. The GW/VZ
project is reviewing the CRCIA requirements and working with CRCIA team representatives to
understand the requirements. It is anticipated that the Groundwater/Vadose Zone Integration Project
Specification, Appendix E (DOE-RL 1998b) will contain the guidelines or project-specific translation of
how the CRCIA requirements will be implemented.

7.3.2 Environmental Restoration Project

The ER Project must assess and remediate inactive hazardous and radioactive facilities and waste sites,
including past practice and RCRA TSD units. The ER project consists of several projects, including
Remedial Actions and Waste Disposal, Groundwater Remediation, N Area, and D&D Projects.

Integration needs have been identified at various levels within the ER project. Several operable units
have completed various levels of asses  nt work and include the 200-BP-1, 200-{ i 10-ZP-2
source operable units, and the 200-UP-1, 200-; 1,200 .. 5, and 200-PO-1 groundwater operable units.
To date, the 200 Area source work has been based on the geographic operable unit approach to organizing
waste sites. Sites within these source operable units were included in the groups established in the Waste
Site Grouping for 200 Areas Soil Investigations report (DOE-RL 1997).

Interim groundwater remediation efforts are currently under way in the 200-UP-1 and 200-ZP-1
groundwater operable units and are being managed by the Groundwater Remediation Project. Integrating
source (i.e., waste sites and associated vadose zone contamination) and groundwater projects will
primarily be required in the long term to implement final remedial decisions for the 200 Areas. However,
a more immediate need for groundwater/source integration exists in the Z Plant area where extensive
carbon tetrachloride contaminatior ists in the vadose zone and groundwater. The 200-ZP-2 vapor
extraction expedited response act” is currently ' iited to fow ibs. However, an expanded tr * ient
program may be needed to address other areas of carbon tetrachloride contaminati:  in the vadose zone in
the 200 West Area. As group-specific work plans are developed, integration with the groundwater
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7.3.4 Other Organizations

In addition to these other programs operating at the Hanford Site, there are a number of organizations that
participate in providing recommendations that can affect the path the ER project follows. These
organizations include the Hanford Advisory Board, the Interagency Management Integration Team, the
Washington State Department of Health, Native American Indian Tribes, and other interes |
stakeholders.

7.4 SCHEDULE

Figure 7-3 provides a schedule that shows the 200 Areas Implementation Plan, milestone dates for the
first six group-specific work plans that were identified in the Waste Site Grouping for 200 Areas Soil
Investigations (DOE-RL 1997), and the remaining 17 work plans. This is based on Tri-Party Agreement
change packages M-13-97-01 and M-20-97-01 approved in March 1998 to support the approach for the
200 Areas and to redefine existing milestones.

The implementation of this approach for the 200 Areas is driven by the require :nt to meet the year 2008
Tri-Party Agreement milestone for completion of characterization activities. The schedule indicates that
this milestone can be met with this approach.

As the first six group-specific work plans are being developed, the responsible regulatory agencies will
meet to define the specific waste site groups that will be worked next. Experience gained during the
investigation process for the first six groups will be used to refine characterization needs, est  ish
priorities within the remaining work plans, and re-evaluate existing milestones or assig new milestones
as needed. As work plans are written and characterization activities are initiated, the process will follow
the integrated approach shown earlier in Figure 2-2 of this report. These investigations will be
sufficiently comprehensive to satisfy the technical requirements of both RCRA and CERCLA programs
when both past practice sites and TSD units are found in a waste site group. Each of the group-specific
work plans will also contain enforceable schedules and milestones, consistent with Figure 2-2.

The schedule (Figure 7-3) assumes that the implementation plan and 23 work plans will be prepared;
however, the number of work plans ultimately required will be based on the waste site groups and
experience and information that is obtained as the process is followed. For planning purposes,

23 characterization activities, remedial investigation reports, and feasibility studies are assumed,
consistent with the number of work plans. However,| 2d on past experience in the 100 a1 300 Areas,
it is expected that additional consolidation of documents will occur as opportunities for additional
streamlining are realized. With this same reasoning it may not be necessary to complete 23 proposed
plans and RODs. Rather, it is reasonable to assume that streamlining of the decision-making process will
be achieved that will allow consolidation of proposed plans and RODs, along with the use of explanation
of significant differences and focus packages. Any modifications that occur, such as the reduction of the
number of work plans or consolidation of documents, require regulator approval.

7.5  PUBLIC INVOLVEMENT

Public involvement is an integral and necessary part of DOE activities on the Hanford Site to ensure that
decisions are made with the benefit and consideration of important public perspectives. This creates a
mechanism that brings a broad range of diverse viewpoints and values into the DOE decision-making
process, which enables DOE to make more informed decisions, improve quality through collaborative
efforts, and build mutual understanding and trust between the DOE and the public.
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Public involvement includes open, ongoing, two-way communication, both formal and informal, between
DOE and its stakeholders, the regulators, and Tribal governments. It is intended as a means of keeping
the public informed of progress and/or to status ongoing activities and/or issues. Public involvement is a
process designed to increase opportunities for the public and the DOE to obtain  : best information
possible upon which to make i rmed decisions.

Tribal governments have a unique legal relationship with the U.S. government as set forth in the
Constitution of the United States, treaties, statutes, and court decisions. The United States has committed
to a government-to-government relationship with Indian tribes. Rather that seeking tribal participation
through public forums, the DOE consults directly with Tribal Governments prior to taking actions that
may affect their rights and interests, as outlined in the DOE American Indian Policy. The goals, core
values, and principles of this pi  ic involvement policy apply equally to stakeholders and affected Tribes
alike.

Within the 200 Areas project, opportunities for public involvement will occur as the process of
characterization and remediation continues. Specific areas of public involvement are discussed further in
Section 2.3 and are shown in Figure 2-2. The general public will be initially involved via this
Implementation Plan and several of the initial group-specific work plans. Following completion of these
reviews, it will be determined if future work plans need to be provided for public review. Other
documents where public comment opportunities exist include proposed plans, proposed permit
modifications, and remedial design and remedial action work plans.

Public participation opportunities are available through a number of organizations such as those discussed
in Section 7.3.3. In addition, the Community Relations Plan (Ecology et al. 1997) specifies how the
public can be involved in the processes that are followed on the Hanford Site. This is discussed further in
Section 10 of the Tri-Party Agreement Action Plan (Ecology et al. 1996).

7-10













DOE/RI -98-28
Drai 3




DOE/RL-98-28
Draft B

8.0 REFERENCES

APHA, AWA and WEF, 1992, Standard Methods for the Examination of Water an.  ¥astewater, 18th
Edition, American Public Health Association and American Waterworks Association, and Water
Environmental Federation.

Archeological and Historic Preservation Act, 16 U.S.C. 469 et seq.

40 CFR 20, “Certification of Facilities,” Code of Federal Regulations, as amended.

40 CFR 196, "Radiation Site Cleanup Regu .on," Code of Federal Regulations, draft.

40 CFR 261, "Identification and Listing of Hazardous Waste," Code of Federal Regulations, as amended.

40 CFR 264, “Standards for Owners and Operators of 1zardous Waste T  tment, Storage, and Disposal
Units,” Code of Federal Regulations, as amended.

40 CFR 265, "Interim Status Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities," Code of Federal Regulations, as amended.

40 CFR 270, "EPA Administered Permit Programs: The Hazardous Waste Permit Program,” Code of
Federal Regulations, as amended.

40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan," Code of Federal
Regulations, as amended.

BHI, 1995a, B Plant Aggregate Area Management Study Technical Baseline Report, BHI-00179, Rev. 00,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 1995b, PUREX Plant Aggregate Area Management Study Technical Baseline Report, BHI-00178,
Rev. 00, Bechtel Hanford, Inc., Richland, Washington.

BHI, 1995¢, S Plant Aggregate Area Management Study Technical Baseline Report, BHI-00176, Rev. 00,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 1995d, T Plant Aggregate Area Management Study Techr wseline R wt, 11-00177, Rev. 00,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 1995 e, U Plant Aggregate Area Management Study Technical Baseline Report, BHI-00174, Rev.
00, Bechtel Hanford, Inc., Richland, Washington.

BHI, 1995f, Z Plant Aggregate Area Management Study Technical Baseline Report, BHI-00175, Rev. 00,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 1998, Remedial Action and Waste Disposal Project Manager’s Implementing Instructions,
BHI-00901, Rev. 1, Bechtel Hanford, Inc., Richland, Washington.

BHI-EE-01, Environmental Investigation Instructions, Bechtel Hanford, Inc., Richland, Washington.
BHI-QA-01, ERC Quality Program, Bechtel Hanford, Inc., Richland, Washington.

Clean Water Act of 1977, 33 U.S.C. 1251, et seq.




DOE/RL-98-28
Draft B

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 U.S.C. 9601 et
seq.

CRC, 1980, Chemical Rubber Company Handbook of Chemistry and Physics, R. C. Weast and
M. J. Astle (eds.), 61* edition, CRC Press, Inc., Boca aton,] irida, pp. B~ 45.

DeFord, D. H., 1991, 200 North Aggregate Area Management Study, Technical Baseline Report,
WHC-SD-EN-ES-020, Westinghouse Hanford Company, Richland, Washington.

DeFord, D. H., 1992, Semiworks Aggregate Area Management Study, Technical Baseline Report,
WHC-SD-EN-ES-019, Westinghouse Hanford Company, Richland, Washington.

DOE, 1996a, Draft Hanford Remedial Action — Environmental Impact Statement, and Comprehensive
Land Use Plan, DOE/EIS-0222D, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE, 1996b, Tank Waste Remediation System, Hanford Site, Richland, Washington, Final Environmental
Impact Statement, DOE/EIS-0189, U.S. Department of Energy, Washington D.C.

DOE, 1998, Revised Draft Hanford Remedial Action — Environmental Impact Statement, and
Comprehensive Land Use Plan, DOE/EIS-0222D, U.S. Department of Energy, Washington D.C.

DOE Order 4700.1A, "Project Management System,"” U.S. Department of Energy, Washington, D.C.
DOE Order 5480.21, “Unreviewed Safety Questions,” U.S. Department of Energy, Wash gton, D.C.
DOE Order 5480.22, “Technical Safety Requirements,” U.S. Department of Energy, Washington, D.C.
DOE Order 5480.23, “Nuclear Safety Analysis Reports,” U.S. Department of Energy, Washington, D.C.

DOE Order 5481.1, “Environmental Protection, Safety, and Health Prbtection Information Reporting
Requirements,” U.S. Department of Energy, Washington, D.C.

L _ :-RL, 1989, Environmental Restoration Field Office Managemeni . .an, DOE/RL-89-29,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1990, Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
Handbook, RL-TPA-90-0001, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

DOE-RL, 1991, Hanford Past Practice Strategy, DOE/RL-91-40, Rev. 0, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE-RL, 1992a, S Plant Source Aggregate Area Management Study Report, DOE/RL-91-60, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Ric! nd, Washington.

DOE-RL, 1992b, T Plant Source Aggregate Area Management Study Report, DOE/RL-91-61, Rev 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington

DOE-RL, 1992¢, U Plant Source Aggregate Area Management Study Report, DOE/RL-91-52, Rev. 0,
U.S. Department of Energy, Richland Operations, Office, Richland, Washington.




DOE/RL-98-28
Draft B

DOE-RL, 1992d, Z Plant Source Aggregate Area Management Study Report, DOE/RL-91-58, Rev. 0,
U.S. Department of Energy, Richland Field Operations, Richland, Washington.

DOE-RL, 1993a, 200 East Groundwater Aggregate Area Management Study Repurt, DOE/RL-92-19,
Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993b, 200 North Aggregate Area Source Aggregate Area Management Study Report,
DOE/RL-92-17, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

DOE-RL, 1993c, 200 West Groundwater A ggregate Area Management Study Report, DOE/RL-92-16,
Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993d, B Plant Source Aggregate Area Management Study Report, DOE/RL-92-05, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993e, Hanford Facility Dangerous Waste Part A Permit Application, DOE/RL-88-21,
Vols. 1-3, U.S. I artment of Energy, Richland Operations Office, Richland, Wast n.

DOE-RL, 1993f, PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington. .

DOE-RL, 1993g, Semiworks Source Aggregate Area Management Study Report, DOE/RL-92-18, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1995, Hanford Sitewide Ground Water Remediation Strategy, DOE/RL-94-95, Rev. 0, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1996a, 200 Areas Soil Remediation Strategy — Environmental Restoration Program.
DOE/RL-96-67, Rev. 0, U.S. Department of Energy, Richland Operations Office, Ri land,
Washington.

DOE-RL, 1996b, Draft Hanford Mission Direction Document, DOE/RL-96-14, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1997, Waste Site Grouping for 200 Areas Soil Investigations, DOE/RL-96-81, Rev. 0,
U.S. Department of Energy, Richland Operations Offi  Richland, Washington.

DOE-RL, 1998a, Management and Integration of Hanford Site Groundwater and Vadose Zone Activities,
DOE/RL-98-03, U.S. Department of ~ iergy, Richland Operations Office, Richland, Washington.

DOE-RL, 1998b, Groundwater/Vadose Zone Integration Project Specification, DOE/RL-98-48. U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1998c, Screening Assessment and Requirements for a Comprehensive Assessment, Columbia
River Comprehensive Impact Assessment, DOE/RL-96-16, Rev. 1, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

Ecology, EPA, and DOE, 1990, Hanford Federal Facility Agreement and Consent Order, 2 vols., as
amended, Washington State Department of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy, Olympia, Washington.



DOE/RL-98-28
Draft B

Ecology, EPA, and DOE, 1991, Hanford Federal Facility Agreement and Consent Order, Change
Package, Washington State Department of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy, Olympia, Washington.

Ecology, EPA, and DOE, 1994, Hanford Federal Facility Agreement and Consent Order, ourth
Amendment, Washington State Department of Ecology, U.S. Environmental Protection Agency,
and U.S. Department of Energy, Olympia, Washington.

Ecology, EPA, and DOE, 1996, Tri-Party Agreement Action Plan, Washington State Department of
Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy, Olympia,
Washington.

Ecology, EPA, and DOE, 1997, Community Relations Plan for the Hanford Federal Facilitv Agreement
and Consent Order, Washington State Department of Ecology, U.S. Environmental rotection
Agency, and U.S. Department of Energy, Olympia, Washington.

EPA, 1979, Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, U.S.
Environmental Protection Agency, Environmental Monitoring and Support Laboratory,
Cincinnati, Ohio.

EPA, 1986, Test Methods for the Evaluation of Solid Waste, Physical/Chemical Methods, SW-846, 3rd
Edition, Nov. 1986, et seq U.S. Environmental Protection Agency, Washington D.C.

EPA, 1988, CERCLA Compliance with Other Laws Manual, Interim Final, EPA/540/G-89/006,
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,
Washington, D.C.

EPA, 1989a, CERCLA Compliance with Other Laws Manual: Part II, Clean Air Act and Other
Environmental Statutes and State Requirements, EPA/540/G-89/009, U.S. Environmental
Protection Agency, Office of Emergency and Remedial Response, Washington, D.C.

EPA, 1989b, Risk Assessment Guidance . .r Superfund, Volume 1, Human Health Evaluation Manual,
Part A, Interim Final, EPA/540/1-89/002, U.S. Environmental Protection Agency,
Washington, D.C.

EPA, 1993, The Data Quality Objectives Process for Superfund Interim Final Guidance,
EPA/540/R-93/071, Office of Emergency and Remedial Response, U.S. Environmental
Protection Agency, Washington, D.C.

EPA 1997a, Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination, EPA
OSWER Direction No. 9200.4-18, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1997b, Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and
Underground Storage Tank Sites, EPA OSWER Direction No. 9200.4-17, U.S. Environmental
Protection Agency, Washington, D.C.

EPA, Ecology, and DOE, 1995, Record of Decision for the Environmental Restoration Disposal Facility,

U.S. Environmental Protection Agency, Washington State Department of Ecology, and U.S.
Department of Energy, Olympia, Washington.

8-4




DOE/RL-98-28
Draft B

EPA, Ecology, and DOE, 1996, U.S. Department of Energy Environmental Restoration Disposal Facility
— Hanford Site Benton County, Washington — Explanation of Significant Difference, U.S.
Environmental Protection Agency, Washington State Department of Ecology, and U.S.
Department of Energy, Olympia, Washington.

ER-PC-01, Baseline and Funds Management System, Bechtel Hanford, Inc., Richland, Washington.

Fecht, K. R., G. V. Last, and K. R. Price, Evaluation of Scintillation Probe Profiles from 200 Area Crib
Monitoring Wells, ARH-ST-156, Atlantic Richfield Hanford Company, Richland, Washington.

GE, 1945, Hanford Technical Manual, HW-10475C, General Electric Company, Ha. rd Works,
Richland, Washington.

GE, 1950, An Introduction to the TBP and UO3 Plants, HW-19400, General Electric Company, Hanford
Works, Richland, Washington.

GE, 1951a, Hot Semiworks Manual, Part 1, HW-22955, General Electric Company, Hanford Works,
Richland, Washington.

GE, 1951b, PUREX Technical Manual, HW-31000, General Electric Company, Hanford Works,
Richland, Washington.

GE, 1951¢c, Uranium Recovery Manual, HW-19140, General Electric Company, Hanford Works,
Richland, Washington.

GE, 1951d, REDOX Technical Manual, HW-18700, General Electric Company, Richland, Washington.

Gustavson, O. R., 1950, An Introduction to the TBP and UO3 Plants, HW-19400, General ectric
Company, Hanford Atomic Production Operations, Richland, Washington.

Hartman, M. J. and P. E. Dresel, 1998, editors, Hanford Site Groundwater Monitoring for Fiscal Year
1997, PNNL-11793, Pacific Northwest National Laboratory, Richland, Washington.

ICRP, 1991, 1990 Recommendations of the International Commission on Radiological Protection, ICRP
Publication 60, Annals of the ICRP Vol. 21, International Commission on Radiological
Protection.

Isochem, 1967, Waste Management Technical Manual, J. S. Buckingham, ed., [sochem, Inc., Ricl * d,
Washington. '

Johnson, V. G., 1993, Groundwater Impact Assessment Report for the 216-Z-20 Crib, 200 West Area,
WHC-EP-0674, Westinghouse Hanford Company, Richland, Washington.

Johnson, V. G,, A. G. Law, S. P. Reidel, S. D. Evelo, D. B. Barnett, and M. D. Sweeney, 1993,
Groundwater Impact Assessment Report for the 216-B-3 Pond, WHC-EP-0813, Westinghouse
Hanford Company, Richland, Washington.

Johnson, V. G., D. L. Graham, and S. P. Reidel, 1993, "Methane in Columbia River Basalt Aquifers:
Isotopic and Geohydrologic Evidence for a Deep Coal-Bed Gas Source in the Columbia Basin,
Washington, " American Association of Petroleum Geologists Bull, V.77, No.7,| .1192-1207.




DOE/RL-98-28
Draft B

Kaplan, D. J., R. J. Serne, and M. G. Peipho, 1995, Geochemical Factors 2 :cting Radionuclide
Transport Through Near and Far Fields at a Low-Level Waste Disposal Site, PNL-10379, Pacific
Northwest National Laboratory, Richland, Washington.

Narbutovskih, S. M., R. K. Price, and V. J. Rohay, 1997, “Vadose-Zone Contamination,” Section 4 in
Hanford Site Groundwater Monitoring for Fiscal Year 1996, M. J. Hartman and P. E. Dresel,
eds., PNNL-11470, Pacific Northwest National Laboratory, Richland Washington.

National Historic Preservation Act of 1966, 16 U.S.C. 470, et seq.

NCRP, 1987, Recommendations on Limits for Exposure to Ionizing Radiation, NCRP Report No. 91,
National Council on Radiation Protection and Measurements, Bethesda, Maryland.

Neitzel, D. A. (editor), 1997, Hanford Site National Environmental Policy Act (NEPA) Characterization,
PNL-6415, Rev. 9, Pacific Northwest National Laboratory, Richland, Washington.

Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901, et seq.

RHO, 1983, PUREX Technical Manual, RHO-MA-116, Rockwell Hanford Operations, Richland,
Washington.

Roblyer, S. P., 1997, “Radionuclides in the 105-C Fuel Transfer Pits,” letter, to C. A. Palmquist, May 14,
1997.

Safe Drinking Water Act of 1974, 42 U.S.C. 300f, et seq.

Serne, R. J. and M. 1. Wood, 1990, Hanford Waste-Form Release and Sediment Interaction, PN1.-7297,
Pacific Northwest Laboratory, Richland, Washington.

Stephens, Danic  B., 1996, Vadose Zone Hydrogeology, Lewis Publishers, CRC Press, Boca Raton,
Florida.

Super Fund Amendments and Reauthorization Act of 1986, "~ U.S.C. 9601, et seq.
WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.
WAC 173-340, “Model Toxics Control Act - Cleanup,” Washington Administrative Code, as amended.

Walker, F. W. J. R. Parringon, and F. Fenier, 1989, Nuclides and Isotopes, 14" ed., General Electric
Company, San Jose, California.

Washington Hazardous Waste Management Act of 1976, as amended.

WHC, 1991, Historical Perspective of Radioactively Contaminated Liquid and Solid Wastes Discharged
or Buried in the Ground at Hanford, TRAC-0151-VA, Westinghouse Hanford Company,
Richland, Washington.

Zimmerman, D. A., A. E. Reisnauer, G. D. Black, and M. A. Young, 1986, Hanford Site Water Table
Changes 1950 throu; 1980, Data Observations and Evaluation, PNL-5506, Pacific Northwest
Laboratory, Richland, Washington










DOE/RL-98-28
Draft B

Al1.0 INTRODUCTION
This quality assurance project plan (QAP}P) establishes the quality requirements for environmental data

collection, including sampling and analysis, performed in support of 200 Area activities. This plan
complies with the requirements of U.S. Department of Energy (DOE) Order 5700.6C, ality

Assurance; 10 Code of Federal Regulations (CFR) 830.120, “Quality Assurance Requirements;” the EPA

Requirements for Quality Assurance Project Plans for Environmental Data Operations (EPA 1994); and
the Hanford Analytical Services Quality Assurance Requirements Documents (HASQARD)

(DOE-RL 1998). The plan is supplemented by environmental investigation procedures (EIPs) in
BHI-EE-01, Environmental Investigations Procedures, which document sampling practices, and
Environmental Restoration Contractor (ERC) sample and data management quality assurance program
plans provided in BHI-QA-03, ERC Quality Assurance Program Plans.

The purpose of this appendix is to provide a framework of general requirements that apply to each of the
23 waste site groups covered in the 200 Areas RI/FS Implementation Plan. The general requirements
identified in this appendix shall be supplemented by specific waste site group requirements developed

through the data quality objectives (DQO) process and documented in the associated group-specific work

plans, sampling and analysis instructions, sampling and analysis plans (SAPs), and characterization
plans. By following and referencing the guidelines in this appendix the group-specific sampling
documents should not require individual QAP)Ps, thus streamlii 1g the sampling process.

A2.0 PROJECT MANAGEMENT

This section addresses the basic areas of project management and ensures that the project has a defined
goal, that the participants understand the goal and the approach to be used, and that the planned outputs
have been appropriately documented. Also included in this section is a discussion of the qua y
objectives and background information on the sampling and analysis strategy for assessment of the
200 Areas.

A2.1 PROJECT/TASK ORGANIZATION

The 200 Areas project shall be managed through the ERC Remedial Action and Waste Di  >sal
(RAWD) Project on behalf of the DOE. The principles d responsibilities discussed in the Remedial
Action and Waste Disposal Project Manager’s Implementing Instructions (BHI 19 _, are hereby
incorporated into this document. All personnel assigned to the RAWD Project must comply with these
Project Manager’s Implementing Instructions. General positions and responsibilities for the project
manager and task lead have been described in Section 7.2. Other support staff (functional group or
preselected subcontractor) will be identified by the task lead to accommodate the needs of the project
(i.e., remedial investigation/feasibility study [RI/FS] characterization or assessment activities require
different staffing than do remedial action activities).
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sonnel assignments shall be documented in the group-specific work plan for each waste site

grouping. Some of these staff may include e following:

Project Engineer. The project engineer reports to the task lead and is responsible for the design
engineering and for providing technical assistance to field support and health and safety
programs. The project engineer ensures the technical adequacy of the scope of work, including
sampling and analysis activities.

Field Superintendent. The field superintendent reports to the task lead ar has the ultimate
responsibility for everything that occurs at the site. The field superintendent provides equipment
resources and is responsible for direction of craft personnel for execution of the work scope.
Other duties include maintenance of the site logbook.

Health and Safety. The health and safety officer is matrixed to the task lead and provides
health and safety plann g and oversight to the project. The health and safety officer is
responsible for reviewing the generic health and safety plan (Appe. x B) and
identifying/documenting any waste grouping-specific health and safety needs for the project.
The health and safety officer routinely provides input to the field superintendent to ensure safe
execution of the project operations. The heal and safety officer is responsible for monitoring
all potential health and safety hazards during field activities, including those associated with
radioactive and hazardous materials. The health and safety officer has the responsibility and
authority to halt field activities resulting from unacceptable health and safety hazards.

Waste Management. The waste management representative is matrixed to the field
superintendent and is responsible for preparation of site-specific waste management instructions
in accordance with BHI-EE-10, Waste Management Plan. Other duties include waste profile
evaluation, waste packaging, and waste shipment.

Environmental Lead. The environment: lead is matrixed to the task lead and ensures that all
environmental requirements are addressed in accordance with appropriate laws, regulations,
policies, procedures, practices, environmental design criteria, permits, and DOE directives.

Sampling and Characterization. The organization responsible for sampling and
characterization provides functional support personnel as needed for sample collection, onsite
measurements, sample shipping, sample tracking, and data management. This organization is
also responsible for management and coordination of communication with contract laboratories.
Other duties include development and maintenance of any project-specific database applications
that are needed by the project.

Radiological Controls. The radiological control group is responsible for radiological control
technician coverage for the project. Other duties include preparing Radiological Work Permit
(RWP) documentation and overseeing work performed in controlled areas under an RWP.

Quality Assurance R sentative. The quality assurance (QA) representative is matrixed to
the task lead and is responsible for project QA issues, a  coordination/performance of
self-assessment, surveillance, and audit activities. Other duties include support to identification
and implementation of corrective actions and communication of lessons learned information
from other projects. This designated person shall have the necessary independence and authority
to identify ¢ litions adverse to quality and to systematically seek corrective action.
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A2.2 PROBLEM DEFINITION/BACKGROUND

The 200 Areas RI/FS Implementation Plan provides a framework for implementing assessment activities
to ensure consistency in documentation, level of characterization, and decision making for the 200 Area
waste sites. The Implementation Plan uses an analogous site concept in which waste sites are organized
into waste groups based on similar processes, was disposal histories, and type of site. Within these
groups, representative sites have been identified for initial characterization to refine the contaminant
distribution conceptual model and support remedy s :ction for the waste group.

Data collection at these representative sites will be guided by the waste group-specific DQO, and will
typically utilize biased sampling to target the areas that are likely to have some of the higher levels of
contamination. These data should be of sufficient quality and quantity to support the selection of the
most appropriate remedy with an acceptable degree of confidence and should be suitable as a basis for a
quantitative risk assessment.

In addition to the initial characterization of representative waste sites, two other principal types of data
will be collected: confirmation data and verification data.

Confirmation data will be used to decide if the selected remedy is appropriate for all waste sites in a
waste group. These data will also be used for remedial design at individual waste sites. These data
should be of necessary quality and quantity to make informed decisions regarding the suitability of a
chosen remedial alternative.

Verification data will be used to demonstrate the effectiveness of the remedy at each waste site after
completion of the remedial action(s). These data should be of the necessary quality and quantity to
support the remedial alternative decision. For example, sites that were remediated by remove, treat, and
dispose options should have data that show that the remedial action objectives (RAOs) have been
achieved.

A more detailed explanation of these three types of characterization data is given in ~ :¢ n 6.2 of the
Implementation Plan.

In addition to the characterization data, certain remedial options will generate a large amount of data in

field durii  he course of remediation. For example, liquid w 5 ‘hat liated with a
remove, treat, and dispose option will use the obser ional approach, which relies on field instruments
to measure radionuclide activity in a waste site during exca det : when enough
contaminated material has been removed to satisfy the RA( ipproach, which has been

successfully demonstrated in the 100 Area, is based on the assumption that the radionuclide( being
measured are associated with all the contaminants of concern, including nonradioactive chemicals. Field
data of this type should be of sufficient quality and quantity to guide the necessary field decisions (e.g.,
continue or terminate excavation, cc  ply with waste disposal crite ~ °

A2.3 PROJECT/TASK DESCRIPTION
The tasks associated with the various phases of work in the 200 Areas include the different types of

characterization sampling discussed in Section A2.2, as well as tasks related to delineation of waste site
boundaries and field monitoring associated with cleanup using the observational approach. A list of

A-3






DOE/RL-98-28
Draft B

A2.6 DOCUMENTATION AND RECORDS

Sample collection and analysis activities shall be planned in accordance with BHI-EE-01. rocedure 2.0,
“Sample Event Coordination.” The Sample Authorization Form/Field Sampling Requirements
(SAF/FSR) information generated through the sample event coordination process shall document the
following for onsite measurements and laboratory test methods:

_ st method/analyte and holding time
Sample media

Sample container type, size, and preservatives
Turnaround times

Data deliverable types.

Field documentation shall be maintained in accordance with BHI-EE-01, including the following
procedures:

° Procedure 1.5, “Field Logbooks,” establishes the methods that are to be used for obtaining,
controlling, and dispositioning field logbooks and identifies requirements for using field
logbooks. It requires that field logbook entries be made in a manner that provides a legally
defensible record of work that has been performed. The procedure requires that, at a minimum,
sufficient data and information should be recorded so that the information can be used in the
future to refresh the memories of the participants and to enable the participants to reconstruct the
activities that occurred. Erroneous information is not to be obliterated. The field logbooks, or
any portions thereof, are not to be thrown away or destroyed even if they are damaged, illegible,
or contain inaccuracies that require annotation. When the logbook is completed (upon project
completion or when all pages of the logbook have been used), the entire original logbook is
transmitted to the ERC Document and Information Services in accordance with the approved
Records Inventory and Disposition Schedule.

o Procedure 1.13, “Environmental Site Identification and Information Reporting,” establishes the
method for reporting the existence of a potential environmental site or new or previously
undocumented information about an established/documented waste site so that the site can be
investigated. The lting information will | pla  in Waste Information Data  ’stem.

. Procedure 3.0, “Chain of Custody,” establishes methods for documenting and maintaining chain
of custody (COC) for environmental samples. It lists the information required on the COC
documentation (e.g., sample identification number(s), sample matrix, sample preservation used,
requested analysis performed by the support service organization) and activities from sample
generation through receipt by the analytical laboratory (e.g., signatures and printed names of all
individuals involved in the transfer of sample custody). The procedure requires that the COC
documentation remains with its related samples from the point of sample collection until the
samples are received by the analytical laboratory.

Results of onsite measurement tests shall be managed in accordance witt ~"{I-EE-05, Field Screening
Procedures, Proce’ .7, “Preparation, Review, and Control of Organic/Inorganic Data Packages.”
This procedure est: es guidance for preparation, content, review, and control of data deliverables to
ensure consistent documentation of organic/inorganic onsite measurement data packages.
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Data deliveral s from the analytical laboratory shall be managed in accordance with BHI-L._ 01,
Section 2.0, “Sample Managen 1it,” which es “lishes procedures from initiation of a sampling event
through final disposition to Document and Information Services and the records holding area. Any waste
site group-specific documentation requirements shall be specified in the appropriate gro  specific work
plan and/or sampling document.

A3.0 MEASUREN NT/DA A ACQUISITION

The following section presents the general requirements for sampling methods, sample handling and
custody, analytical methods, and fielc  d laboratory quality control. The requirements for instrument
calibration and maintenance, supply inspections, data acquisition, and data management are also
discussed.

A3.1 SAMI ING METHODS

The type, number, and location of samples will be determined in the waste site-specific DQO. Sampling
methods will typically be based on the character of the soil (e.g., unconsolidated, cobbles), depth of
sample, type of analyses (e.g., volatile compounds, metals, physical properties), and volume of mate 1l
required. Table A-3 presents typical methods of soil sampling and some of their advantages and
limitations. This table is intended to be used during the DQO process to assist in choosing the most
appropriate technique to employ at the waste sites being considered.

Samples for the various 200 Areas waste site groupings shall be collected in accordance with procedures
found in BHI-EE-01, which include the following:

° Procedure 4.0, “Soil and Sediment Sampling,” which describes various methods for performing
soil and sediment sampling for compliance with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 and Resource Conservation and Recovery Act of 1976
«---RA) requirements. The procedure details the decontamination of  npling tools, proper
packaging of a sample, and documentation of the sampling event.

° Procedure 4.4, “Container Sampling,” describes how samples should be collected from
containers, based on the physical characteristics of the sample (e.g., liquid, soil, sludge).

If any nonstandard sample collection is identified during the DQO, a procedure will be prepared and
identified in the sampling document prior to sample collection.

A32 SAMPLE HANDLING AND CUSTODY

Sample handling, shipping, and custody shall be performed in accordance with BHI-EE-01,
Procedure 3.1, “Sample Packaging and Shipping,” Procedure 3.0, “Chain of Custody” (described in

Section A2.6), and Procedure 4.2, “Sample Storage and Shipping Facility.” These procedures detail the
procedure and proper documentation for sample packaging, storage, and offsite shipping.
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Procedure 3.1, “Sample Packaging and Shipping,” establishes requirements for the ckaging and
shipment of samples. Because of the complexity of the regulations, it is not possib._ to cover all
situations; t|  efore, this procedure is used in conjunction with the relevant regulations published by the
U.S. Department of Transportation and the International Air Transport Association. The procedure also
ensures that samples will be transported in a manner that protects the sample integrity.

Procedure 4.2, “Sample Storage and Shipping Facility,” establishes the methods for maintaining custody
of environmental samples before and during shipment to the analytical laboratory, including methods for
maintaining sample integrity during temporary storage at the 3728 Sample Storage and Shipping Facility.

A3.3 SAMPLE PRESERVATION, CONTAINERS, AND HOLDING TIME

The sample preservation, container, and holding time requirements for applicable test methods shall be
specified in the SAF/FSR information as specii | in Section A2.6 of this appendix. The requirements
for the specific test/laboratory methods of each waste site grouping shall be presented in a summary table
within the applicable group-specific work plan and/or sampling document.

A34 ANALYTICAL METHODS

The analytical methods necessary to achieve the appropriate quality of data will vary according to the
quality objectives developed during the DQO for the different types of samples collected (e.g.,
characterization, verification). The general types of sampling data and associated levels of data quality
are summarized in Section A2.2.

The specific waste site grouping analytical methods shall be presented in the group- ecific work plan or
sampling document as a summary table. Suggested elements of the summary table include references to
the analytical method, measurement parameter (e.g., an. te), detection/quantitation limit, and precision
and accuracy criteria. Separate tables or references may be required to summarize the requirements for
different types of data acquisition, such as field screening and verification.

The following provides more detail on the type of analyses that should be implemented for the different
types of samples and some guidelines on data quality. Specific analytical methods and assoc” “=d data
quality (e.g., detection limits) will be  ablished in the w e group-specific DQO. Most of the required
analyses are readily available through existing contracts with vario labor  ies. Then  versus cost
for analyses that are not included in an existing contract will be evaluated during a waste group-specific
DQO.

A3.4.1 Initial Characterization Data

The initial characterization data should be of sufficient quality to adjust or verify the physical
contaminant distribution model, support analysis of a remedy selection, and use for a quantitative risk
assessment, if appropriate. The analytical methods shall have detection limit goals that are at least as
low as the most restrictive cleanup values that could be considered. For nonradionuclides, these are
dictated by Model Toxics Control Act (MTCA) cleanup values. Where these values are lower than
standard detection limits (e.g., arsenic, beryllium) the cleanup value will equal the local Hanford
Sitewide background concentration (DOE-RL 1995) or the limit of quantification if a background value
is not available. For radioactive constituents, cleanup values are typically calculated using an exposure
model which estimates the dose a person would receive in a specific land-use scenario.
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A3.5.1 Field Quality Control

Several control samples are introduced into the collection system to monitor the ad uacy of the
sampling system and the integrity of samples during their journey from the field co ction point through
laboratory analysis. The frequency and type of QC samples to be collected are speciried in the sampling
document. The following sections define these samples, grouped according to their primary purpose.

A3.5.1.1 Field QC Samples for Sampling Evaluation.

Trip Blanks. Trip blanks are used to detect possible contamination during sample shipping and
handling. A trip blank is typically a sample container filled with distilled/deion” 1 water that is
transported to the sampling site and then submitted to the laboratory with the samples. Trip
blanks are filled in the laboratory, or at the 3728 Sample Storage Facility, and are not to be
opened in the field. The frequency of use of the trip blank should be specified in the site-specific
SAP; generally, one trip blank per cooler or sample shipment is submitted to the | oratory.
Each trip blank should be stored at the laboratory with associated samples and analyzed with
those samp

Trip blanks are primarily used when samples are to be analyzed for volatile organic compounds.
However, trip blanks may be used for any parameter when there is concern that concentration of
the parameter is biased by contamination. A trip blank will not only detect contamination during
the shipping and handling of the containers, but will also serve to detect contamination from
containers (i.e., function as a bottle blank).

Equipment Rinsate Blanks. Equipment rinsates are samples of distilled/deionized water passed
through :contaminated sampling equipment before use of the equipment. Rinsates are used as a
measure of the effectiveness of the equipment decontamination process. Ec  nent rinsates
should be collected in the field and at the rate specified in the sampling doc  at. An
equipment rinsate should be collected from each type of npling equipment used to ensure that
the decontamination procedures are applicable to all equipment types.

Equipment rinsates are analyzed for the same analytes as samples collected using that
equipment. All sample results should be evaluated to determine the possible effects of any
contamination detected in the equipment rinsate blank.

Collocated Duplicate Samples. Collocated duplicate samples are independent samples
collected as close as possible to the same point in space and time and are intended to be identical.
Collocated duplicate samples provide information regarding the homogeneity of the matrix, and
may also provide an evaluation of the precision of the analysis process. A typical sampling
frequency for collocated du] cate samples is approximately 1 for every 20 regular samples, or
one per borehole. Collocated soil cores collected for volatile organic analysis should be sealed
immediately and shipped to the laboratory. Collocated sample data are to be reviewe in the
same manner as duplicate sample data.

A3.5.1.2 Field QC Samples for Laboratory Evaluation.

Field Splits. Field split samples are two uniquely numbered samples produced through
homogenizing a field sample and separating the sample material into two separate aliquots.
Field split samples are usually routed to separate laboratories for independent analysis, generally
for the purposes of auditing : performance of the primary laboratory relative to a particular
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As much as possible, LCSs shall be of a similar matrix and contain the same constituents of
interest as the samples. Reference materials used to produce (e.g., spike) the LCS must be
traceable to National Institute of Standards and Technology (NIST) (or equivalent) if possible
and be of known quality. The LCS concentrations shall be at least 5 but nc 3reater than 20
times the applicable required detection limits (RDLs). The LCSs shallbe runatam  wum
frequency of 1 in 20 samples, once per analytical batch, or once per delivery group, whichever is
most frequent. LCS samples shall be prepared and analyzed in the same manner and have the
same detection limit objectives as the samples.

Replicate Analyses. Replicate analyses consist of reanalysis of a sample, typically st ng with
the "raw" sample material. Replicate analyses are used to assess precision of the analysis. Some
analytical techniques assess analytical precision via replicate measurement of “spiked” sample
materials (see matrix spike).

Replicate analyses shall be run at a minimum frequency of 1 in 20 samples, once per analytical
batch, or once per delivery group, whichever is most frequent. Replicate samples shall be
prepared and analyzed in the same manner as the samples and have the same detection limit
objectives. If sufficient sample material has been provided, replicate samples shall use the same
aliquot size as the original sample. It may be advantageous to request that the laboratory
replicate a specific sample within a group of samples. This would typically be requested for the
sample judged to have the highest concentrations of contaminants, to minimize the possibility of
replicating a sample that has contaminant levels below the detection limit; this approach would
provide the maximum amount of information from the replicate.

Preparation Blanks. Preparation banks are materials known to be free from contan ation that
are carried through the same analytical procedure as the samples. Preparation blanks are used to
evaluate potential laboratory contamination of samples that could result in reporting of false
positive results.

Preparation blanks shall be run at a minimum frequency of 1 in 20 samples, once per analytical
batch, or once per delivery group, whichever is most frequent. Preparation blanks shall be
prepared and analyzed in the same manner and meet the same detection limit objectives as the
samples.

Matrix Spikes/Matrix Spike Duplicates. Matrix spikes consist of analysis of a replicate of an
actual sample to which a known quantity of the analyte has been added. Recovery (determined
as the percentage of "found" analyte relative to the known amount introduced) provides
information on sample specific matrix effects that result in an analytical bias for a given analysis
batch. Matrix spike duplicates are an additional matrix spike sample required by some analyses
where analysis of a simple replicate sampie is inappropriate.

The spiking materials must be traceable (NIST, if possible) and of known quality. If possible,
spikes shall be the same component as the samples. The matrix spike should be added at a
concentration of at least 5 but not greater than 20 times the applicable RDL. Matrix spikes shall
be prepared and analyzed at a minimum frequency of one per analytical batch, delivery group, or
20 samples of like matrix, whichever is most frequent. The matrix spike shall be prepared and
analyzed in the same manner and have the same detection requirements as the client samples.
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Matrix spikes are not required for radiochemical analyses if an isotopic tracer or  emical carrier
is used in the analysis to determine chemical recovery (yield) for the chemical separation and
sample mounting procedures. Matrix spikes shall be run on a separate sample aliquot using the
same element as that being analyzed whenever _ sssible. Matrix spikes are not required for gross
alpha, gross beta, or gamma energy analysis.

A3.6 INSTRUMENT CALIBRATION AND MAINTENANCE

Onsite measurement test instruments shall be calibrated and m: © ~ "1ed in accordance BHI-QA-03,
Procedure 5.2, “Onsite Measur tents Quality Assurance Prog; an,” Procedure 5.3, “Radiological
Measurements and Environmental Support Quality Assurance Program Plan,” and the manufacturer test
instructions. These procedures address calibration, standards, test equipment, onsite measurement
procedures, data collection, reduction, and reporting.

The results from all instrument calibration and maintenance activities shall be recorded in a bound
logbook in accordance with procedures outlined in BHI-EE-01, Procedure 1.5, “Field Logbooks”
(described in Section A2.6). Contract laboratory instruments shall be calibrated and maintained in
accordance with the requirements specified by the applicable purchase requisition.

A3.7 FIELD DOCUMENTATION

Field documentation shall be managed as specified in Section A.2.4.

'"8 DATA MANAGEMENT

Data resulting from the implementation of this QAP;jP shall be managed and stored by the ERC
organization responsible for sampling and characterization, in accordance with BHI-EE-01, Section 2.0,
“Sample Management.” At the direction of the task lead, all analytical data packages shall be subject to
final technical review by qualii 1per ell their su lato or inclusion in
reports. Electronic data access, when appropri  all v Lg., '

Information System or a project-specific database). Where electronic data are not available, hard copies
shall be provided in accordance with Section 9.6 of the Hanford Federal Facility Agreement and Consent
Order (Ecology et al. 1994).
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A4.0 ASSESSMENT/OVERSIGHT

The Compliance and Quality Programs group may conduct random surveillance and assessments in
accordance with BHI-MA-02, ERC Project Procedures, Procedure 2.9, “Surveilla es,” to verify
compliance with the requirements outlined in this appendix, project work packages, the BHI Quality
Manageme: Plan, and BHI procedures and regulatory requirements. These surveillances may include
review of plans, procedures, and records containing results of inspections and tests for completeness,
adequacy, and compliance with requirements; witnessing activities/operations in-process to verify
accomplishment of required tasks; review of administrative records such as training records and process
certification records; review of other types of documents such as field logbooks, c-"*bration records,
configuration control logs, records of previous accomplishment of corrective actio___, and permits;
personnel interviews; and physical walk-downs of operations or sites for compliance to specified
requirements.

Deficiencies identified by assessments shall be reported in accordance with BHI-MA-02, Procedure 2.7,
“Self-Assessments.” This procedure describes the tracking and reporting of self-assessments, and

.ommends that the report contain the purpose of the assessment, the activity or area assessed,
applicable requirements/criteria used as the basis of the self-assessment, a description of how the self-
assessment was performed, actions taken or recommended and assigned personnel responsil : for open
actions, and the various signatures required on the report.

When appropriate, corrective actions shall be taken by the task lead in accordance with the HASQARD,
Volume 1, Section 4.0 (DOE-RL 1998) to minimize recurrence.

AS5.0 DATA VALIDATION AND USABILITY

Sample data shall be reviewed to ensure that analyses were performed and reported as requested. Sample
results that require validation shall be validated in accordance with the requirements specified by
BHI-EE-01, Procedure 2.5, “Data Package Validation Process.” A variety of validation levels are
available through the referenced procedure to meet the specific project needs. Specific validation
requirements for each waste site grouping, including the validation frequency and level, should be
developed through the DQO proces: 1d shall be defined in ap;  priate grc i s 0 f s

... data validation process will qualify ¢ “ytically questionable data, but the reason for the qualifiers
may be further considered and evaluated. For example, if an analysis is qualified because it exceeded the
holding time called for by the analytical procedure, it may nevertheless be useful data. Care
consideration of the specific chemical, the condition that led to its qualifier, and the end use of the data
may allow some data that are initially qualified to be used in support of the sampling objectives.

A6.0 DATA QUALITY ASSESSMENT

The Data Quality Assessment (DQA) process compares the implemented sampling approach and
resulting analytical data against the sampling and data quality requirements specified by the DQOs.

Most of the elements of this process are applicable only to data collected by a random sampling design,
and thus will typically be applicable only to verification data. Step 2 of the process (below), dealing with

A-13




DOE/RL-98-28
Draft B

QA/QC of the samples, can be applied to all data types. ...e results of this process determine whether
the data are of adequate quality and quantity to support the decision-making process.

There are five steps to the DQA process. These are presented and summarized below.

Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of the
sampling and analytical requirements outlined in the project-specific DQO workbook and SAP.

Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the actual
QA/QC achieved (e.g., detection limits, precision, accuracy, completeness) and the requirements
determined during the DQO. Any significant deviations should be documented. Basic statistics should
be calculated from the analytical data at this point, including an evaluation of the distribution of the data.

Step 3. Select the Statistical Test. Using the data evaluated in Step 2, select an appropriate statistical
hypothesis test and justify the selection of this test.

Step 4. Verify the Assumptions. This step, which is optional, assesses the validity of the statistical
hypothesis test by determining if the data support the underlying assumptions necessary for the selected
test or if the data set must be modified (e.g., transposed, augmented with additional data) before further
statistical analysis. If one or more assumptions are questioned, return to Step 3 and reevaluate the
statistical test selected.

Step 5. Draw Conclusions from the Data. The statistical test is applied in this step, and the results
either reject the null hypothesis or fail to reject the null hypothesis. I = latter is true, the data should
be analyzed further. If the null hypothesis is rejected, the overall performance of the sampling design

should be evaluated by performing a statistical power calculation in order to assess the adequacy of the
sampling design.
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Table A-1. Potential Tasks and Investigation Methods for Soil Characterization that may be
Employed in the 200 Areas (6 Pages).

Value to Characterization at Stage of Ap  ation
Pre- Characteriza- Confi ti l RVerl(:).l 1 Cl"os(-
Task/Method Description Uses/Benefits Problems/ Limitations Characteri- tion @ onfirmation cmecia osure
. . . Sampling at Design/ Monitoring®
zation Site Representative . X
L b AN Sites* Remedial (Long
Evaluation Sites )
Action Term)

Notes:
" Pre-Characterization is used to indicate simple, inexpensive, non-invasive activities that can be conducted around a waste site without an expectation of generating data suitable for site

characterization. The work may be performed by ERC or by others.

b Characterization at Representative Sites addresses Work Plan directed activities which follow the Implementation Plan strategy. It is assumed that some invasive dritling/trenching activities will be
performed to acquire samples in support of refinine a conceptual mode! and determining a suitable remediation strategy for all waste sites in a waste group.

< Confirmation sampling at All Sites is a typically  sasive examination of all waste sites in a group to determine that a selected remedy is appropriate for all sites and that each waste site is
appropriately placed in that group. The characterization event also serves to determine the extent of the boundaries for each site for a given remed  neasure.

4 Verify Remedial Design/Remedial Action sampling is appropriate for designs/plans at sites/groups primarily to be treated by a remove, treat and dispose remediation option for contaminated soil.
Here the limits of excavation and disposal are dictated by contaminant concentrations. Sites receiving covers would not necessarily require verification sampling.

¢ Post-Closure Monitoring is a long-term examin: 1 of remediated waste sites, primarily with respect to the movement of contaminants and moisture through the vadose zone. Requirements for
this wou e specified in the Closure/Post-Closure lan. The primary concern is the movement of moisture through the soil column transporting contaminants to the groundwater table. Soil-
moisture-content based detection systems in boreholes are currently viewed as the best tools for this task.

N/A = Not Applic  e. Within stated bounds of Pre-Characterization at Representative Sites, above, these activities are viewed as exclusively characterization-based activities.
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B1.0 GENERAL CONSIDERATIONS AND REQUIREN NTS

B1.1 INTRODUCTION

The purpose of this appendix is to outline standard health and safety requirements for Bechtel
Hanford, Inc. (BHI) employees and contractors engaged in remedial investigation activities in the
200 Areas waste groups. These activities will include surface investigation, drilling groundwater
wells, groundwater sampling, characterization boreholes and test pits, and environmental sampling
in areas of known chemical and radiological contamination. Appropriate site-specific safety
documents (e.g., site-specific health and safety plan [SS HASP], activity hazard analysis [AHAY])
will be written for each task or oup of tasks. Specific safety procedures are docum: ed in the
BHI Safety and Health Procedure Manuals (BHI-SH-01 and BHI-SH-02). The Radiological
Control Work Instructions manual (BHI-SH-04) and the Hanford Site Radiological Control
Manual (HSRCM) (HSRCM-1) provide specific procedures relative to radiological concerns.

All employees of BHI or any other contractors who are participating in onsite remedial
investigations activities in the 200 Areas waste groups shall read the site-specific saf /
documentation and attend pre-job safety or tailgate meetings to review and understand any hazards
associated with the work scope.

B1.2 DESIGNATED SAFETY PERSONNEL

The field team leader and site safety officer are responsible for site safety and I --1th. Specific
individuals will be assigned on a task-by-task basis by project management. T. r names will be
properly recorded before the task is initiated. All onsite activities must be cleared through the field
team leader. The field team leader has responsibility for the following:

i Allocating and administering resources to successfully comply with all technical and
health 1 safety requirements

. Verifying that all pe  ts, supporting documentation, and clearances are in place (e.g.,
electrical outage requests, welding permits, excavation permits, SS HA™ or AHA,
sampling plan, and radiological work permits [RWP])

. Providing technical advice during routine operations and emergencies

. Informing the appropriate site management and safety personnel of the activities to be
performed each day

. Coordinating resolution of any conflicts that may arise between RWPs and the

implementation of the SS HASP or AHA

. Handling emergency response situations as may be required
. Conducting pre-job and daily tailgate safety meetings
. Interacting with adjacent building occupants and/or inquisitive public.
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The site safety officer is responsible for implementing the SS HASP at the site. The site safety
officer shall do the following:

. Monitor chemical, physical, and (in conjunction with the radiological control technician
[RCT])) radiation hazards to assess the degree of hazard present; monitoring shall
specifically include organic vapor detection, radiation screening, and confined space
evaluation where appropriate.

. Determine protection levels, clothing, and equipment needed to ensure the safety of
personnel in conjunction with the Radiological Control organization.

. Monitor the performance of all personnel to ensure that the required safety procedures are
followed.
. Halt operations immediately, if necessary, due to safety or health concerns.
. Conduct safety briefings, as necessary.
. Assist the field team leader in conducting safety briefings, as necessary.

The field team leader is responsible for site safety and health. The field team leader will use the
Environmental Restoration Contractor (ERC) Radiological Control organization for ensuring that
all radiological monitoring and protection procedures are being followed as specified in the
HSRCM (HSRCM-1) and in the appropriate RWP. BHI Safety and Health personnel will provide
safety overview during work site activities consistent with U.S. Department of Energy (DOE) and
BHI policy and will provide technical advice, as requested. Personnel monitoring and downwind
air monitoring for hazardous materials and radiological or other contaminants may be requested
from appropriate project or contractor personnel as required.

The ultimate responsibility and authority foren oyee's health and safety lies with the employee
and the employee's colleagues. Each employee is responsible for exercising the utmost care and
good judgment in protecting his or her personal health and safety and that of fellow employees.
Should any employee observe a potentially unsafe condition or situation, it is the  ;ponsibility of
that employee to immediately bring the observed condition to the attention of the apprc iate
health and safety personnel, as designated previously. In the event of an immediately dangerous or
life-threatening situation, the employee has "stop work" authority and the responsibil  to
immediately notify the field team leader or site safety officer. When work is temporarily halted
because of a safety or health concern, personnel will exit the exclusion zone and meet at a
predetermined place in the support zone. The field team leader, site safety officer, and RCT will
determine the next course of action.

B1.3 MEDICAL SURVEILLANCE
All field team members engaged in hazardous waste site activities at sites governed by a SS HASP
must have baseline physical examinations and participate in the BHI (or an equivalent) hazardous

waste worker medical surveillance program.

Medical ¢  ninations will be designed to identify any pre-existing conditions that may place an
employee at high risk, and will verify that each worker is physically able to perform the work
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required by this plan without undue risk to personal health. The physician sh:* determine the
existence of conditions that may reduce the effectiveness or prevent the emplc¢ , €'s use of
respiratory protection. The physician shall also determine the presence of conditions that may pose
undue risk to the employee while performing the physical tasks of this work plan using personal
protection equipment including level B. This would include any condition that increases the
employee's susceptibility to heat stress.

B1.4 TRAINING

As described in BHI-SH-02, Volume 1, all employees entering the work site must have the
necessary qualifications and training to perform the assigned task in a safe manner. Prior to
performing work on the site, each employee will attend training as specified in the Work Site
Safety and Health Orientation. The initial training includes Hanford Site Orientation and/or
Hanford General Employee Training. The topics covered in these training sessions include
company and employee rights and responsibilities, alcohol and drug abuse policies, accident and
incident reporting, emergency warning systems, and basic fire protection. Performing tasks in a
radiation area or an exclusion zone will require the employee to have completed a variety of
training requirements as described in the RWP and the SS HASP.

Each member of the team involved in a hazardous waste site operation is requi | by Code of
Federal Regulations (CFR) 1910.120 to have received 40 hours of s ific haz Jous waste site
training (and annual 8-hourr esher course). The field team leader and the site safety « ‘icer will
also have an additional 8 hours of special training related to the operation of a hazardous waste
site. Employees not directly involved with hazardous waste handling will have a minimum of 24
hours of training and be supervised by the field team leader.

B1.S TRAINING FOR VISITORS

For the purposes of this plan, a visitor is defined as any person visiting the Hanford Site, who is not
a Hanford Site contractor employee directly involved in the Resource Conservation and Recovery
Act/Comprehensive Environmental Response, Compensation, and Liability Act facility
investigation activities, including but not limited to those engaged in surveillance, inspection, or
observation activities.

Visitors who m  : enter a controlled (either contamination reduction or exclusion) zone are subject
to all of the applicable training, respirator fit testing, and medical surveillance requirements
previously discussed. Escorts will inform all visitors of potential hazards and emergency
procedures.

B1.6 CONTINGENCY AND EMERGENCY RESPONSE PLANS

In the event of an unanticipated, potentially hazardous situation indicated by instrument readings,
visible contamination, unusual or excessive odors, or other indications, team members shall
temporarily cease operations and move upwind to a pre-designated safe area as specified in the
site-specific safety documentation. The SS HASP will designate specific emergency response
procedures for reasonably anticipated site-specific emergency situations/scenarios.
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B1.7 RADIATION DOSIMETRY

All personnel engaged in onsi  activities will be assigned dosimeters according to the
requirements applicable to the activity. All visitors will be assigned dosimeters if required.

B1.8 REQUIREMENTS FOR THE USE OF RESPIRATORY PROTECTION

All employees of BHI and subcontractors who may be required to use air-purifying or air-supplied
respirators must be included in the medical surveillance program and be approved for the use of
respiratory protection by the Hanford Environmental Health Foundation or other licensed
physician. Each team member must be trained in the selection, limitations, and proper use and
maintenance of respiratory protection (existing respiratory protection training may be applicable
towards the 40-hour training requirement).

Before using a negative pressure respirator, each employee must have been fit-tested (within the
previous year) for the specific make, model, and size according to fit-testing procedures in use by
the ERC through the Hanford Environmental Health Foundation. Beards (including a few days'
growth), large sideburns, or moustaches that may interfere with a proper respirator seal are not
permitted.

Subcontractors must provide evidence to BHI that personnel are participants in a medical
surveillance and respiratory protection program that complies with 29 CFR 1910.120 and
29 CFR 1910.134, respectively.

B1.9 A BORNE RADIOACTIVE AND RADIAT ON MONITORING

Appropriate respiratory protection will be required when conditions are such that the airborne
radiological contamination levels may exceed administrative control levels for respiratory
protection. Such conditions n ult because of the presence of high levels of uncontained,
loose contamination on exposed surfaces or from operations that may raise excessive levels of dust
contaminated with airborne radioactive materials, such as excavation or drilling under extremely
dry conditions.

Specific conditions requiring the use of respiratory protection because of radioactive materials in

air will be incorporated into the RWP. If] in the judgement of the RCT, any of these conditions
arise, work shall cease until appropriate respiratory protection is provided.

B2.0 GENERALPROCEI ES

A hazardous waste site presents numerous health and safety concerns. The following guidelines
represent the minimum requirements for reducing potential risks associated with 200 Areas waste
group work scope activities.
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B2.1 GENERAL WORK SAFETY PRACTICES

B2.1.1 Work Practices

The following work practices must be observed.

. Eating, drinking, smoking, taking medications, chewing gum, and similar actions are
prohibited within the exclusion zone. Allowances for water may be au**orized by the
RWP during heat stress conditions. All sanitation facilities shall be lo. _ted outside the
exclusion zone; decontamination is required before using such facilities.

. Personnel shall avoid direct contact with contaminated materials unless necessary for
sample collecting or required observation. Remote handling of such things as casings and
auger flights will be practiced whenever practical.

. While operating in the controlled zone, personnel shall use the "buddy system" where
appropriate, or be in visual contact with someone outside of the controlled zone.

. The buddy system will be used where appropriate for manual lifting. M ‘hanic: lifting
devices are to be used in lieu of manual lifting even with the buddy system Hr excessively
heavy items.

. Radiological Control procedures will be followed for all work involving radioac e
' n erials or conducted within a radiologically controlled area.

d Onsite work operations shall be carried out only during daylight hours, unless the entire
control zone is adequately illuminated with artificial lighting. A new te = (shift) will

operate the drilling rig after completion of each shift.

. Do not handle soil, waste samples, or any other potentially contaminated items1  :ss
wearing the protective equipment specified in the SS HASP, AHA, or RWP.

. Whenever possible, stand upwind of excavations, boreholes, well casings, drilling spoils,
and the like, as indicated by an onsite windsock.

. Stand clear of trenches during ation. A |5 | k1 excavation from upwind.

. Be alert to potentially changing exposure conditions as evidenced by su  indications as
perceptible odors, unusual appearance of excavated soils, or oily sheen on water.

. Do not enter any test pit or trench deeper than 1.2 m (4 ft) unless in accordance with
procedures specified in the SS HASP.

. Do not under any circumstar~~~ =nter or ride in or on any backhoe bucket, materials hoist,
or any other similar device not specifically designed for carrying passengers.

. All drilling team members must make a conscientious effort to remain aware of their own
and others' positions in regards to rotating equipment, cat heads, or u-joints. Drilling
operations members must be extremely careful when assembling, lifting, and carrying
flights or pipe to avoid pinch-point injuries and collisions.
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Tools and equipment will be kept off the ground whenever possible to avoid tripping
hazards and the spread of contamination.

Personnel not involved in operation of e drill rig or monitoring activities shall remain a
safe distance from the rig as indicated by the field team leader.

Follow all provisions of each site-specific hazardous work permit as addressed in the
SS HASP, including cutting and welding, confined space entry, and excavation.

Catalytic converters on the underside of vehicles are sufficiently hot to ignite dry prairie
grass. Team members should not drive over dry grass that is higher than the ground
clearance of the vehicle and should be aware of the potential fire hazard posed by catalytic
converters at all times. Never allow a running or hot vehicle to sit in a stationary location
over dry grass or other combustible materials. Vehicles should be equipped with a fire
extinguisher.

Team members will attempt to minimize truck tire disturbance of all stabilized sites.
Personal Protective Equipment

Personal protective equipment will be selected specifically for the hazards identified in the
SS HASP. The site safety officer in conjunction with BHI Radiological Control and
Quality, Safety, and Health organization will choose the appropriate type and level of
protection required for different activities at the job site.

Levels of protection shall be appropriate to the hazard to avoid either excessive exposure
or additional hazards imposed by excessive levels of protection. The SS ASP will
contain provisions for adjusting the level of protection as necessary. These personal
protective equipment specifications must be followed at all times, as directed by the field
t 1 leader, RCT, and site safety officer.

Each employee must have a hard hat, safety gl s, a1 “sub L o ive footw
available to wear as specified in the! HASP or AHA.

The exclusion zone around noisy drilling or other noisy operations will be posted "Hearing
Protection Required" and team members will have had noise control training.

Personnel should maintain a high level of awareness of the limitations in mobility,
dexterity, and visual impairment inherent in the use of level B and level C personal
protective equipment.

Personnel should be alert to the symptoms of fatigue, heat stress, and cold stress and their
effects on the normal caution and judgment of personnel.

Rescue equipment as required by Occupational Safety and Health Administration (OSHA),
Washington Industrial Safety and Health Act, or standards for working over water will be
available and used when applicable.
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Personal Decontamination

The SS HASP will describe in detail methods of personnel decontami tion, including the
use of contamination control corridors and step-off pads when appropriate.

Thoroughly wash hands and face before eating or putting anything in the mouth to avoid
hand-to-mouth contamination.

At the end of each workday or each job, disposable clothing shall be removed and placed
in (chemical contamination) drums, plastic-lined boxes, or other containers as: >ropriate.
Clothing that can be cleaned may be sent to the Hanford Site laundry.

Individuals are expected to thoroughly shower before leaving the worl. .ite or Hanford Site
if directed to do so by the RCT, site safety officer, or field team leader.

Emergency Preparation

A certified first aid provider and equif :nt shall be at all construction sites and work
locations where emergency medical service is longer than 3 minutes away.

A multipurpose dry chemical fire extinguisher, a fire shovel, a complete field first-aid kit,
and a portable pressurized spray wash unit shall be available at every site where there is
potential for personnel contamination.

Prearranged hand signals or other means of emergency communication will be established
when respiratory protection equipment is to be worn, because this equi-"1ent seriously
impairs speech.

The Hanford Fire Department shall be initially notified before the start of the site
investigation project. This notification shall include the location and nature of the various
types of field work activities as described in the work plan and potential hazardous and
radioactive materials that may be present and handied. A site location map shall be
included in this notification.

Confined Space/Test Pit Entry

The field investigation activities in the 200 waste group project, as a rule, should not
require confined space entry. However, the hazards associated with confined spaces are of
such severity that all employees should be aware of safe work practices related to such
conditions. Requirements for confined space entry will be included in the job-specific
AHA or SS HASP where confined space entry is required.

Before entering any confined space, including any test ~** the atmosphere will be tested
for flammable gases, oxygen deficiency, and organic vapors. If other specific
contamination, such as radioactive materials or other gases and vapors, may be present,
additional testing for those substances shall be conducted. Depending on the situation, the
space may require ventilation and retesting before entry. All "permit required confined
spaces"” as defined by OSHA in 29 CFR 1910.146 require, at a minimum, continuous
ventilation prior to and during entry. In every case, specific entry procedures shall be set
forth in the SS HASP.
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. No employee shall enter any test pit or trench deeper than 1.2 m (4 ft) unless the sides are
shored or laid back to a stable slope as specified in OSHA 29 CFR 1926.652 or equivalent
state occupational health and safety regulations. If an employee is required to enter a pit or
trench 1.2 m (4 ft) deep or more, an adequate means of access and egress, such as a slope
of at least 2:1 to the bottom of the pit or a secure ladder or steps shall be provided.

B3.0 POTENTIAL HAZARDS

While the information presented in Section 3.1 of the 200 Areas Implementation Plan is believed to
be representative of the constituents and quantities of wastes at the time of discharge, the present
chemical nature, location, extent, and ultimate fate of these wastes in and around the liquid
disposal facilities are largely unknown. Onsite tasks will involve noninvasive surface sampling
procedures and invasive techniques. Hanford Site waste sites have the potential to contain
hazardous chemical substances, toxic metals, and radioactive materials.

Nonintrusive investigative techniques, such as surface radiological survei nce, surface sampling,
geophysical surveys, and mafpping activities have a potential concern of fugitive dust and
radiological contamination. Invasive investigative techniques could encounter hazardous
substances that may include radionuclides, heavy metals, and corrosives. In addition, v¢ 1tile
organics may also be associated with certain facilities such as solvent storage buildings or
underground storage tanks and piping.

Potential ha  Is include the following:

. External radiation (beta-gamma) from radioactive materials in the soil

J Internal radiation resulting from ingestion, inhalation, or absorption through open cuts and
scratches

. Inhalation of toxic vapors or gases such as vc  ile organics or ammonia

. Inhalation or ingestion of particulate (dust) contaminated with inorganic or orgamc

chemicals, and toxic metals
. Dermal exposure to soil or groundwater contaminated with radionuclides

. Dermal exposure to soil or groundwater contaminated with inorganic or organic chemicals,
and toxic metals

o Physical hazards such as noise, heat stress, and cold stress

o Slips, trips, falls, pinch points, overhead hazards, crushing injuries, and other hazards
typical of a construction-related job site

. Penetrating unknown or unexpected underground utilities
° Biological hazards; snakes, spiders, etc.
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The general safe work practices previously described were designed to reduce as many hazardous
situations as possible.

B4.0 SITE CONTROL

The field team leader, site safety officer, and RCT are responsible for coordinating access control
and security at the work site. Special control measures may be necessary to restrict public access.
If the

controlled zone is also a radiological area, all members of the team must also heed the criteria of

the RWP.

Controlled areas will be clearly marked with rope and/or appropriate signs. Controlled zone
boundary size and shape may increase or decrease based on field monitoring results, climatic
changes, or revisions in operational technique. The site command post and staging area will be
established upwind of the control zone, as determined by an onsite windsock. Vehicle access and
accessibility to utilities and sampling locations may also be a consideration in the location of the
command post.

B5.0 REFERENCES

29 CFR 1910, “Occupational Safety and Health Standards,” Code of Federal Regulations, as
amended.

29 CFR 1926, “Safety and Health Regulations for Construction,” Code of Federal Regulations, as
amended.

ACGIH, Threshold Limit Values and Biological Exposure Indices, American Conference of
Governmental Industrial Hygienists, Cincinnati, Ohio.

BHI-SH-01, ERC Environmental Safety and Health Program, Bechtel Hanford, Inc., Richland,
Wast  ton.

BHI-SH-02, Safety and Health Procedures, Volumes 1-4, Bechtel Hanford, Inc., Richland,
Washington.

BHI-SH-04, Radiological Control Work Instructions, Bechtel Hanford, Inc., Richland,
Washington.

HSRCM-1, Hanford Site Radiological Control Manual, HSRCM-1, Revision 2, Richland,
Washington.

NIOSH, 1994, Pocket Guide to Chemical Hazards, National Institute for Occupational Safety and

Health, U.S. Department of Health and Human Services, Public Health Service, Centers for
Disease Control, Washington, D.C.
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