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BMP
CERCLA
CFR
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CWFM
DAF
DCG
DOE
DOT
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EPA
ERC
ERDF
ESD
ETF
IDW
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LDR
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NCP
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NPL
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RAG
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RCRA
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RDR/RAWP
RESRAD
RFP

RL
ROD
RTD
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SAP
SDWA
SNF
TBC

ACRONYMS AND ABBREVIATIONS

* air monitoring plan

area of contamination

applicable or relevant and appropriate requirements
Ambient Water Quality Criteria

best management practice

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

Code of Federal Regulations

contaminant of concern

container transfer facility

conceptual waste form model

dilution attenuation factor

derived concentration guide

U.S. Department of Energy

U.S. Department of Transportation

Washington State Department of Ecology

U.S. Environmental Protection Agency
Environmental Restoration Contractor
Environmental Restoration Disposal Facility
explanation of significant difference

Effluent Treatment Facility

investigation-derived waste

Integrated Risk Information System.

land disposal restriction

maximum contaminant level

maximum contamination level goal

Model Toxics Control Act

National Oil and Hazardous Substances Contir ~>ncy Plan
National Emissions Standards for Hazardous Air Pollutants
National Priorities List

U.S. Nuclear Regulatory Commission

operable unit

remedial action goal

remedial action objective

Resource Conservation and Recovery Act of 1976
required detection limit

remedial design report/remedial action work plan
RESidual RADioactivity (dose model)

request for proposal

DOE, Richland Operations Office

record of decision

remove, treat, and dispose

safety and health

sampling and analysis plan

Safe Drinking Water Act

spent nuclear fuel :

to be considered
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TCLP toxicity characteristic leaching procedure
Tri-] y
Agreement Hanford Federal Facility Agreement and Consent Order
UCL upper confidence limit
UMM Unit Manager’s Meeting
WAC Washington Administrative Code
WBS work breakdown structure
WCH Washington Closure Hanford, LLLC
WIDS Waste Information Data System

100 Area Burial Grounds ROD: Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2 Operable Units (EPA 2000b)

100 Area Burial Grounds SAP: 100 Area Burial Grounds Remedial Action Sampling and
Analysis Plan (DOE-RL 2001a)

100 Area SAP: 100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2008)

Interim Action ROD: Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and
100-HR-1 Operable Units (EPA 1995)

Remaining Sites ESD: Explanation of Significant Difference for the 100 Area :maining Sites
ROD (EPA 2000a)

Remaining Sites ESD: Explanation of Significant Differences for the 100 Area Remaining Sites
Interim Remedial Action ROD (EPA 2004)

Remaining Sites ROD: Interim Action Record of Decision for the 100-BC-1, 100-BC-2,
100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2,
100-1U-2, 100-1U-6, and 200-CW-3 Operable Units (EPA 1999)

ERDF ROD Amendment: Amended Record of Decision, Decision Summary and
Responsiveness Summary for the Environmental Restoration Disposal Faczllty, Hanford Site -
I0A. 1,1 on County, Washington (EPA 2002)

R( nendn it: Amendment to the Interim Action Record of Decision for the 100-BC-1,
10¢-.v 1, and 100-HR-1 Operable Units (EPA 1997a)
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1.0 INTRODUCTION

The anford Site is a 1,450-km? (560-mi?) federal facility located along the Columbia River in
southeastern Washington State. From 1943 until 1990, the primary mission of the Hanford Site
was to produce nuclear materials for the nation’s defense mission. In July 1989, the Hanford
Site ..as listed on the National Priorities List (NPL) under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986. The Hanford Site was divided up and listed as
four M _ L sites: the 100 Area, the 200 Area, the 300 Area, and the 1100 Area. The 100 Area is
the subject of this document.

The 100 Area, which encompasses approximately 68 km? (26 mi?) bordering the southern shore
of the Columbia River, is the site of six reactor areas that contained a total of nine reactors

(i.e., the 100-B/C, 100-D/DR, 100-F, 100-H, 100-KE/KW, and 100-N Reactor). Each of these
reactor areas has several operable units (OUs). The OUs are currently in various stages of the
CERCLA process. This revision of the document addresses the remedial designs and remedial
actions for waste sites in the Environmental Restoration Contract and River Corridor Closure
Contract scope for the 100-B/C, 100-D, 100-H, 100-F, and 100-K Areas, and the 100-IU-2 and
100-. -6 OUs. It is expected that this document will form the basis for remedial actions at
contaminated sites across the 100 Area. '

1.1  PURPOSE AND OBJECTIVES

The primary purpose of this remedial design report/remedial action work plan (RDR/RAWP) is
to describe the design and the implementation of the remedial action processes required by the
following:

e Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable
Units, Hanford Site, Benton County, Washington (hereinafter referred to as the Interim
Action Record of Decision [E.. .. ]) (EPA 1995)

o Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and
100-HR-1 Operable Units (hereinafter referred to as the ROD Amendment) (EPA 1997a)

e Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (hereinafter referred to
as the Remaining Sites ROD) (EPA 1999)

e Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2, 100-HR-2,
and 100-KR-2 Operable Units, Hanford Site (100 Area Burial Grounds), Benton County,
Washington (hereinafter referred to as the 100 Area Burial Grounds ROD) (EPA 2000b).

Remedial Design Report/Remedial Action Work Plan for the 100 Area
July 2008 1-1




DOE/RL-96-17
Introduction Rev. 6, Draft A Redline 1

1.2 SCOPE

The Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)

(Ecology et al. 1998) specifically lists the RDR and the RAWP as two separate documents.
However, this document streamlines the requirements; the RDR and RAWP are combined to
cover hoth the remedial designs and remedial actions. This document pertains to all of the waste
sites cluded in the Interim Action ROD, the ROD Amendment, the Remaining Sites ROD, and
the 100 Area Burial Grounds ROD (as described in Section 1.3), and provides a basis that could
be followed, with minimal additions, by future 100 Area source OU RODs.

1.3  INTERIM ACTION ROD, ROD AMENDMENT, REMAINING SITES ROD,
AND 100 AREA BURIAL GROUNDS ROD

The Interim Action ROD and the ROD Amendment define the remedial actions for selected
radioactive liquid effluent waste disposal sites located in the 100 Area (EPA 1995, 1997a). The
Remaining Sites ROD defines the remedi: actions for selected remaining sites (EPA 1999). The
100 Area Burial Grounds ROD defines the remedial actions for burial ground sites located in the
100 Area (EPA 2000b). It is expected that remedial action will also address sites adjacent to and
within the area affected by remediation of the waste sites listed in the Interim Action ROD, the
ROD A :ndment, the Remaining Sites ROD, and the 100 Area Burial Grounds ROD. These
additional sites will be identified during detailed design and remediation activities for each group
of sites. (Detailed design includes estimating the dimensions of the excavated waste sites and
identifying potential overlap of excavated areas with other waste sites.) Before any of these
additional sites are remediated, the U.S. Department of Energy (DOE), Richland Operations
Office (RL) will obtain concurrence from the appropriate regulatory agencies. Appendix A lists
all the waste sites identified in the RODs and provides information for each waste site.

1.3.1 Interim Action ROD and ROD Amendment Waste Sites in the 100-D Area

Three OUs are associated with the 100-D/DR Area at the Hanford Site. 100-DR-1 and
100-DR-2 are source OUs. The third OU, 100-HR-3, is the groundwater OU for the

100-D/DR and 100-H Areas. The 100-D/DR Area contains two reactors: the D Reactor within
the 100-DR-1 OU and the DR Reactor within the 100-DR-2 OU. The D Reactor operated from
1944 to 1967, and the DR Reactor operated from 1950 to 1964. The 100-D Area includes former
radioactive liquid waste disposal sites and buried debris resulting from demolition of some
reactor support facilities. Interim remedial actions for the 100-D Area focused on the waste sites
shown in Figure 1-1. Most of these sites have been remediated (Appendix A).

1.3.2 Interim Action ROD and ROD Amendment Waste Sites in the 100-B/C Area

Three OUs are associated with the 100-B/C Area at the Hanford Site. 100-BC-1 and 100-BC-2
are source OUs. The third OU, 100-BC-5, is the groundwater OU for the 100-B/C Area. The
100-B/C Area contains two reactors: the B Reactor within the 100-BC-1 OU and the C Reactor
within the 100-BC-2 OU. The B Reactor operated from 1944 to 1968, and the C Reactor
operated from 1952 to 1969. In general, the area contains waste units associated with the

Remedial Design Report/Remedial Action Work Plan for the 10U Area
TJuly 2008 1-2
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original plant facilities constructed to support B and C Reactor operations, as well as the cooling
water retention basin systems for both B and C Reactors. Interim remedial actions for the
100-B/C Area focused on the waste sites shown in Figure 1-2 that have a been remediated
(Appendix A).

1.3.3 Interim Action ROD and ROD Amendment Waste Sites in the 100-H Area

Three OUs are associated with the 100-H Area at the Hanford Site. The 100-HR-1 and
100-HR-2 are source OUs. The third OU, 100-HR-3, is the groundwater OU for the 100-H Area.
The 100-H Area contains one reactor that operated from 1949 to 1965. In general, the area
contains waste units associated with the original plant facilities constructed to support H Reactor
operation. Interim remedial actions for the 100-H Area focused on the waste sites shown in
Figure 1-3, of which all have been remediated (Appendix A).

1.3.4 Interim Action ROD and ROD Amendment Waste Sites in the 100-F Area

Three OUs are associated with the 100-F Area at the Hanford Site. 100-FR-1 and 100-FR-2 are
source OUs. The third OU, 100-FR-3, is the groundwater OU for the 100-F Area. The

100-F Area contains one reactor that operated from 1945 to 1965. In general, the area contains
waste units associated with the original plant facilities constructed to support F Reactor
operation. Interim remedial actions for the 100-F Area focused on the waste sites shown in
Figure 1-4 that have all been remec ited (Appendix A).

1.3.5 Interim Action ROD and ROD Amendment Waste Sites in the 100-K Area

Three OUs are associated with the 100-K Area at the Hanford Site. 100-KR-1 and 100-KR-2 are
source OUs. The third OU, 100-KR-4, is the groundwater OU for the 100-K Area. The

100-K Area contains two reactors, 105-KE that operated from 1955 to 1971 and 105-KW that
operate from 1955 to 1970. In ge ‘ral, the area contains waste units associated with the
original plant facilities constructed to support K Reactor operation. Interim remedial actions for
" . 100-K Area focused on the waste sites shown in Figure 1-5, of which five have been
completely or pi ally . :diated (¢ 'ndix A).

1.3.6 Remaining Sites ROD

The Remaining Sites ROD (EPA 1999) contains provisions for removal, treatment, and disposal
of miscellaneous sites not covered under prior RODs. Waste sites 600-23 and JA Jones No. 1
were added to the Remaining Sites ROD (as part of the 100-IU-6 OU) by an explanation of
significant difference (ESD) (EPA 2000a) issued in June 2000. Another 28 waste sites were
added to the Remaining Sites ROD by an ESD issued in March 2004 (EPA 2004). These sites
are shown in Figures 1-6 through 1-11. An upcoming ESD is expected to add additional waste
sites for confirmatory sampling and/or remove, treat, and dispose (RTD) to the Remain
Sites ROD and, potentially, address other administrative cleanup issues. These sit a1 any
others from future applicable ESDs are considered to be included in this document

without it requiring additional revisions.
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T Remaining Sites ROD also contains provisions for confirmatory sampling at sites identified
as candidates for no action. This designation is based  an evaluation of the sites that

dete ined that there is a high level of confidence that these sites comply with remedial action
objectives (RAOs) (DOE-RL 1998)." Furthermore, the Remaining Sites ROD provides the
guidelines by which newly discovered sites may be designated for RTD or categorized as
candidates for no action.

1.3.7 100 Area Burial Grounds ROD
The 100 Area Burial Grounds ROD (EPA 2000b) presents the selected interim remedial actions

for burial grounds the 100 Area. Figures 1-12 through 1-16 show the 100 Area burial
grounds.
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Figure 1-3. 100-H Area Radioactive Liquid Effluent Waste Sites.
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Figure 1-4. 100-F Area Radioactive Liquid Effluent Waste Sites.

100-F-19 Buried Process
Effiuent Pipelines

116-F-1
/ Lewis Canal

100-F-19 Burigd Process
Effiuent Pipelines

100-F-19
Effluent §

100-F-19
Effluent H

Buried Process
Pipelines

Buried Process
tipelines

~i

116-F-1 )(
100-F-19 Buried Process Retenyjon Basin Waste Trench
Effluent Pipelines
100-F-15
French Drain
116-F-3 Fuel Storage
and Basin Trench X 11 6-F-2
. Disposal Trench
116-F-4 Pluto Crib
» ":‘rg";h‘ ‘Drai 126-F-1 Ash Pit
116-F-10 j
French Drain
N
116-F-6
w E Disposal Trench
[
vl.egend
[C1  Radioactive Liquid Waste Disposal Sites e 120 20 2 agomm
s 100-F-19 Buried Process Effluent Pipelines
X Remediated Sites
[ZZZ4 100-F Reactor Building Original Footprint
Area Roads
Remedial Design Repori/Kemeaial Action work rian jor ine 10U Ared
1-8

July 2008




DOE/RL-96-17

Introduction Rev. 6, Draft A Redline 1

Figure 1-5. 100-K Area Radioactive Liquid Effluent Waste Sites.
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Figure 1-15. Burial Grounds at the 100-H Area.
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Figure 1-16. Burial Grounds at the 100-F Area.
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Washington Administrative Code (WAC) 173-340 (1996) defines the point of compliance for
soil cleanup levels as follows:

“For soil cleanup levels based on human exposure via direct contact, the point of compliance
shall be established in the soils throughout the site from the ground surface to 15 ft below the
ground surface. This represents a reasonable estimate of the depth of soil that could be
excavated and distributed at the soil surface as a result of site development activities”

(WAC 173-340-740[6]([c]) (1996).

2. “Control the sources of groundwater contamination to minimize the impacts to groundwater
resources, protect the Columbia River from further adverse impacts, and reduce the degree
of groundwater cleanup that may be required under future actions.” (EPA 1995, page 25;
EPA 1999, page 26; and EPA 2000b, page 22).

The Interim Action ROD states “This RAO will be achieved by protection of groundwater
that has not been impacted such that contaminants remaining in the soil after remediation do
not result in an adverse impact to groundwater that could exceed maximum contaminant
levels (MCL) and nonzero [maximum contamination level goals] MCLGs under the Safe
Drinking Water Act (SDWA). Another consideration for achievement of this RAO is
protection of the Columbia River such that contaminants remaining in the soil after
remediation do not result in an impact to groundwater, and therefore the Columbia River, that
could exceed the Ambient Water Quality Criteria (AWQC) under the Clean Water Act for
protection of fish. Since there are no AWQC for radionuclides, MCLs will be used”

(EPA 1995, pages 25 and 26).

The Interim Action ROD defines the point of compliance for soil cleanup levels protective of
groundwater as a designated point of compliance beneath or adjacent to the waste site in
groundwater. Measurement of compliance for protection of the river will be at a near-shore
well, in the downgradient plume. The location and measurement of the point of compliance
is to be defined by EPA and the Washington State Department of Ecology (Ecology).
Monitoring for compliance will be performed at the defined point (EPA 1995, page 25).

The 100 / a Burial Grounds ROD states “Prott  on will be such that contaminants
remaining in the soil after remediation do not result in an adverse impact to groundwater
underneath the site that could exceed Maximum Contaminant Levels (MCLs) under the Sa

Drinking Water Act (SDWA)” (EPA 2000b, page 22).

Further, “Protection of the Columbia River from adverse impacts such that contaminants
remaining in the soil after remediation do not result in an impact to groundwater and,
therefore, the Columbia River that could exceed the Ambient Water Quality Criteria
(AWQC) under the Clean Water Act for protection of fish. Since there are no AWQC for
radionuclides, MCLs will be used. The protection of receptors (aquatic species, with

em] asis on salmon) in surface waters will be achieved by reducing or eliminating further
contaminant loadings to groundwater such that receptors at the groundwater discharge in the
Columbia River are not subject to additional adverse risks. Each of the reactor areas has an
extensive well network and monitoring plans that have been approved by the lead regulatory
agency for each reactor Area. Data from the networks is reviewed periodically to assure
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e The EPA proposed standards for radionuclides (Section 2.1.2.2).
The second RAO will be achieved by meeting the following requirement:

¢ Protection of groundwater and the Cc 1mbia River (Sections 2.1.2.3, 2.1.2.4, and 2.1.2.5).

The third RAO will be achieved by:
e Meeting the requirements to achieve the first two RAOs

e Removing waste to the bottom of the engineered structure when the engineered structure
exceeds the i ;t RAO '

e Providing institutional controls, as re 1ired, while RL controls the site and in the future in
the event that RL relinquishes control of the site (see Section 2.1.5).

The fourth RAO will be achieved by:

e Meeting the requirements to achieve the first two RAOs.

2.1.2.1 Remedial Action Goals for Nonradioactive Contaminants in Seil. Cleanup stand:
for nonradioactive (i.e., inorganic and organic) contaminants in near-surface soil (to ade  of
4.6 m [15 ft] from the ground surface de 1ed as the grade at the time of disposal) are specified
under the 1996 version of the WAC 173-340 (1996) cleanup regulations that were in effect at the
time the September 1995 Interim Action ecord of Decision (EPA 1995) was approved.

Method B (WAC 173-340-705) (1996) describes cleanup levels for groundwater, surface water, .
soil, and air, assuming a residential exposure scenario.' Cleanup levels for individual hazardous
substances are established using applical : state and federal laws and the risk equations specified
in the 1996 WAC 173-340-720 through 750 (1996). Cleanup levels for individual carcinogens
are based on the upper bound of the estimated excess lifetime cancer risk of one in one million
(1x10°). Cleanup levels for individual noncarcinogenic substances are set at concentrations
that are anticipated to result in no acute or chronic toxic effects on human health and the
environment; this level corresponds to a hazard quotient of less than one. Cleanup levels are
calculated using carcinogenic potency factors and noncarcinogenic reference doses available
through the EPA Integrated Risk Information System (IRIS) database or other EPA sources as
described in WAC 173-340-708 (1996). As EPA updates the carcinogenic potency factors and
noncarcinogenic :ference *~ses in the IRIS database or other EPA sources, the RAGs and
updated cleanup standards w.ll be included in the applicable verification packages.

The Hanford Site background for arsenic is approximately 6.5 mg/kg and was determined to be
the cleanup level for the 100 Areas at the start of remediation. Additionally, the statewide

1 Method B is based on a residential land use scenario, including the potential for a residential basement. Itis .
assumed that deed restrictions or other institutional controls would be applied at waste sites as necessary to
preclude direct exposure to residual contaminants in deep soils that might remain onsite.
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arsenic background is approximately 7.0 mg/kg (Ecology 1994). However, due to the elevated
cc  ntrations of arsenic in the 100 Area surface soil because of pre-Hanford farming uses of
lead arsenate pesticides (Yokel and Delistraty 2003), the Tri-Parties (EPA, Ecology, and RL)
agreed in May 2000 to revise the cleanup level in the 100 Areas from 6.5 mg/kg to 20 mg/kg.
The 20 mg/kg cleanup level is the WAC 173-340 (1996) Method A value used for sites in the
State of Washington that contain a small number of hazardous substances, and should not
otherwise be used for Hanford Site waste sites.

If a waste site involves multiple contaminants and/or multiple pathways of exposure,

WAC 173-340-705 (1996) Method B cleanup levels for individual substances must be modified
in accordance with the human health risk assessment procedures outlined in WAC 173-340-708
(1996). This modification of cleanup levels, if necessary, would take place during the
verification of site cleanup following remediation. Under this method, the total excess lifetime
cancer risk for a site shall not exceed one in one hundred thousand (1 x 107 ), and the hazard

index for substances with similar noncarcinogenic toxic effects shall not exceed one
(WAC 173-340-705[4]) (1996).

Cleanup levels for some contaminants may be less than area background values or required
detection limits (RDLs). Where WAC 173-340 (1996) Method B cleanup levels are less than
area background concentrations, cleanup :vels may be set at concentrations that are equal to the
ag d-upon site or area background concentrations (WAC 173-340-700(4)(d)) (1996). Area
background for nonradioactive contaminants in soil was characterized for the Hanford Site in
Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes (DOE-RL 2001b).
Similarly, where WAC 173-340 (1996) Method B cleanup levels are less than practical
quantitation limits for nonradioactive contaminants, cleanup levels will default to the practical
quantitation limits, which are considered juivalent to RDLs in this RDR/RAWP

(WAC 173-340-707(2]) (1996). Therefore, the cleanup level for an individual inorganic or
organic contaminant in soil reflects the greatest value among the WAC 173-340 (1996)

Method B cleanup level, the area background concentration, and the RDLs; but in no case shall
cleanup levels be greater than concentrations specified under WAC 173-340 (1996) Method C
(W 2173-340-706 [1][a)]) (1996). The WAC 173-340 (1996) cleanup levels, Hanford Site-
specific background concentrations, RDLs, and RAGs for nonradioactive contaminants in near-
surface soil are presented in Appendix B.

In addition to the cleanup levels for a rural-residential land-use scenario set forth by

WAC 173-340-740(3) (1996), alternative human exposure scenarios, including Native American
and avid recreationalist exposure scenarios, are being evaluated by other programs. Results of
these evaluations will support development of a final ROD.

2.1.2.2 Remedial Action Goals for Ra onuclide Contaminants in Seil. The RAC for
radionuclide contaminants in soil are based on the EPA draft proposed radionuclide soil cleanup
standards. These proposed standards, as described in the “Notice of Proposed Rulemaking for
Radiation Site Cleanup Regulations” (40 CFR 196), would limit radiation doses from
contaminated sites to 15 mrem/yr above site background levels for 1,000 years following the
completion of a remedial action. The 1,000-year requirement ensures that the proposed standard
accounts for the decay of radionuclides to daughter products that are more radioactive.
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The deilelopment of cleanup standards for the 100 Area will not be affected because the principal
radionuclides of concern in the 100 Area (e.g., cobalt-60, cesium-137, europium-152, and
europium-154) do not decay to daughter products that are more radioactive.

The 15 mrem/yr proposed standard corresponds to a lifetime increased cancer risk of 3 x 10,
based on the following assumptions:

e The future land use will be residential (includes irrigation).
¢ Future residents are potentially exposed for 30 years.

e  HOtential exposure pathways are considered in assessing exposure to future residents. (The
exposure pathways considered are external exposure, inhalation, crop ingestion, meat
ingestion, fish ingestion, drinking water ingestion, and soil ingestion.)

The 15 mrem/yr standard falls within the range of other radiation protection standards
promulgated by the EPA; for example, standards employed under the Uranium Mill Tailings
Radiation Control Act of 1978 and the “ itional Emissions Standards for Hazardous Air
Pollutants” (NESHAP) (40 CFR 61).

Limiting exposure :vels to 15 mrem/yr above background acknowledges that background varies
from site to site. Radionuclide measurement techniques must distinguish site contamination
from naturally occurring radionuclides. The radionuclides of concern in the 100 Area (e.g.,
americium-241, cobalt-60, cesium-137, europium-152, europium-154, strontium-90, and
plutonium-239/240) are present at very low concentrations in background soils. Background
concentrations of radionuclides in soils at the Hanford Site were published in Hanford Site
Background: Part 2, Soil Background for Radioactive Analytes (DOE-RL 1996b).

To determine when remedial action has achieved the 15 mrem/yr cleanup level, radionuclide
concentrations (pCi/g) in soil must be converted to a dose rate (mrem/yr) using a dose

assessment model. The RESidual RADioactivity (RESRAD) model was selected as the dose
assessment model for generating RAGs for radionuclide contz ~ ants in soil and for verifying

that concentrations remaining after remedial action achieve the 15 mrem/yr cleanup level. The
RESRAD model was developed by Argonne National aboratory (ANL 2001) to implement |
DOE guidelines for residual radioactive material in soil. The RESRAD model has been accepted
by EPA and Ecology for performing dose assessments to support the 15 mrem/yr standard. The
most current version of RESRAD will be used for conducting dose assessments (ANL 2007). I

The use of a dose assessment model requires specification of pathways « exposure to a
hypothetical receptor of radionuclides present in the soil, and development of assumptions and
input parameters for estimating exposures and doses to the receptor from radionuclides in the

soil. Specific RESRAD input parameters used to calculate the RAGs for radionuclide
contaminants in soil are listed in Table B-8 in Appendix B. |

The RESRAD model was used to calculate concentrations of individual radionuclides in soil that
correspond to a dose rate of 15 mrem/yr. Single radionuclide soil concentrations corresponding
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Columbia River Protection — Nonradioactive and Radionuclide Contaminants. To achieve
protection of the Columbia River, the calculation of RA .. for residual soil contamination must
consider two additional contaminant transport steps beyond the migration of contaminants
through the soil column and their subseq :nt leaching into groundwater. The additional
contamina transport steps are (1) the transportation, from beneath the waste site to near-river
wells (the point of compliance), of conta inants that have leached to groundwater; and (2) the
mixing of groundwater contaminant concentrations with river water within the substrate at the
groundwater/river interface. The model that addresses these two steps is the dilution attenuation
factor (DAF) model, summarized in Appendix D. This model accounts for the time required for
a contaminant to travel through the groundwater underlying a site to the river, radionuclide decay
during that travel time period, and a 1:1 dilution factor applied to contaminant concentrations
measured in near-river wells (to account for the difference in concentration between the
near-river well and the substrate at the groundwater/river interface). In evaluating contaminant
transport time, the model uses a 1,000-year period (starting from site closeout) and considers the
effect of retardation as contaminants move from under the waste site to the river. As appropriate,
dilution factors other than 1:1 will be evaluated on a constituent-specific basis using Hanford
Site data. Future revisions will review the RDLs and minimum detectable activities to determine
if they should be lowered as a result of improved analytical technology.

To be consistent, the same methodology applied to residual soil contamination to ensure
protection of the groundwater was applied to ensure protection of the Columbia River. For
residual nonradioactive contaminants, protection of the river is achieved by reducing
concentrations remaining in soil after remediation to concentrations less than or equal to

100 times the RAG after the DAF has been applied. If residual contaminant concentrations
exceed river protection cleanup levels calculated using this approach, site-specific modeling will
be performed to provide a refinement on contaminants found to simulate actual conditions at the
waste site.

For residual radionuclide contaminants that reach groundwater within 1,000 years, as
demonstrated by RESRAD modeling, protection of the river is achieved by reducing
concentrations remaining in soil after remediation to concentrations less than or equal to the
value calculated by k._sRAD to achieve the RAG after the DAF has been applied. Table B-6 of
Appendix B lists the RAGs after the DAF has been applied and the contaminant-sj ific
concentrations in soil that achieve protection of the Columbia River for those residual soil
contaminants that the RESRAD model predicted will reach groundwater. The values in

Table B-6 of Appendix B are based on the generic site model illustrated in Figure C-1 of
Appendix C. Site-specific RAGs that achieve protection of groundwater will be calculated
using a site-specific contaminant-at-depth profile.

2.1.2.6 Ecological Risk Evaluations. When evaluating data for the closeout of waste sites, RL
will compare the radionuclide and nonradionuclide data against DOE’s RESRAD-BIOTA,
EPA’s ecological soil screening values at ww= o~ ~2v/ecotox.ecossl, and the WAC 173-340
table 749-3 ecological screening values at
http://www.ecy.wa.gov/programs/tcp/policies/terrestrial/ table_749-3.htm.
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e Ecological protectiveness will be presumed when ecological screening values are not
exceeded.

e When ecological screening levels are exceeded and concentrations are less than background,
ecological protectiveness will be presumed.

e Ecology, EPA, and DOE guidance allow the use of additional lines of evidence to determine
ecological protectiveness when screening and background levels are exceeded. After
consideration of additional lines of evidence, there is a Scientific/Management Decisions
Point. :

The potential significance of any exceedances will be evaluated and discussed between RL and
the lead regulatory agency. The conclusion of the ecological risk evaluation will be documented
in the relevant cleanup verification package or remaining sites verification package. These
actions are interim until the final RODs for the 100 and 300 Areas are issued and placed in the
Administrative Recordyiooni.

2.1.3 Application of Remedial Action Goals

--1e decision process for determining the extent of remediation of the waste sites will
incorporate site-specific factors. The waste sites are represented by the following three
general categories. The application of RAGs to meet RAOs for each site category is discussed
below.

e Shallow sites: For shallow sites, where the entire engineered structure, soil, or debris
contamination is present within the top 4.6 m (15 ft), RAOs will be achieved when
(1) contaminant concentrations are demonstrated to be at or below RAGs based on
WAC 173-340-740(3) (1996) and the 15 mrem/yr standard assuming no land-use restrictions
(i.e., residential scenario), and (2) contaminant concentrations meet RAGs that provide
protection of groundwater and the Columbia River.

e Intermediate sites: For sites where the engineered structure and/or contaminated soil and
debris begin above 4.6 m (15 ft) and «<tend to below 4.6 m (15 ft), the engineered structure,
at a minimum, will be remediated to achieve RAOs. RAOs will be achieved when
(1) contaminant concentrations are demonstrated to be at or below RAGs based on
WAC 173-340-740(3) (1996) and the 15 mrem/yr standard assuming no land-use restrictions
(i.e., residential scenario), and (2) contaminant concentrations meet RAGs that provide
protection of groundwater and the C¢ 1mbia River. Any residual contamination present below
the engineered structure shall be subject to the same evaluation as that used for deep sites.

e Deep sites: For deep sites, where contamination begins at 4.6 m (15 ft) below the surface,
RAG:s protective of groundwater and the Columbia River must be met. The extent of
remediation will be determined by evaluating several factors. These factors include the
reduction of risk by decay of short-lived (half-life of less than 30.2 years) radionuclides,
protection of human health and the environment, remediation costs, sizing of the
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involvement process during such detr minations shall be specified further in the
F :dial Design Report.”

In addition to the seven balancing factors identified above, the section of the Interim Action
ROD titled “Scope and Role of Response Action Within Site Strategy” identifies three additional
factors: sizing of the ERDPF, the use of institutional controls, and long-term monitoring costs.

The h=lancing factors can be divided into two categories: (1) factors affecting the size of the
exca..tion and (2) factors associated with cost. Three of the balancing factors — min  izing
disturbance of cultural or ecological resources, minimizing the size of ERDF (minimize waste
volume), and protecting worker health and safety — weigh in favor of minimizing excavation
size The other balancing factors suggest that the extent of remediation and associated costs be
weigned against the reliability and cost of institutional controls. The two categories, when
weighed with protection of human health and the environment, lead to the following
conclusions.

e Contaminant concentrations below 4.6 m (15 ft) or below the engineered structure will be
required to meet the criteria for protection of the groundwater and the Columbia River, as
stated in RAO # 2 in Section 2.1. For residual contamination below 4.6 m (15 ft) or below
the engineered structure shown to impact groundwater or the Columbia River, the balancing
factors may be invoked.

e Radioactive contaminants present below the 4.6-m (15-ft) level will be required to be equal
to or below concentrations so that the external radiation to a potential receptor in a basement
(in combination with radiation exposure from other contaminant pathways) is below
15 mrem/yr when determined as described in Section 3.6.6.

e In the event that RL relinquishes full control of the site, deed restrictions will be applied, as
necessary, to prohibit excavation and drilling below the 4.6-m (15-ft) level in those cases
where contaminants meet the required groundwater/river protection cleanup goals but exceed
‘concentrations that are protective for direct exposure.

° r areas where lateral movement of contaminants, low radionuclide levels, or sm
que it of disposed waste would generate marginally contaminated material to be disposed
of at ERDF, or where it can be demonstrated that radionuclide concentrations will result in
achieving an acceptable risk range within a reasonable period of time, the balancing factors
may be invoked.

In the event that the consideration of balancing factors results in a recommendation to leave
contaminated soils or debris in place at a waste site at levels that exceed the RAOs, the Interim
Action ROD (EPA 1995) states that the Tri-Parties will initiate public involvement prior to
making a decision to leave contamination in place. The process will be as described foranl D
in the Community Relations Plan for the Hanford Federal Facility Agreement and Consent
Order (Ecology et al. 1997).
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Deed/lease restrictions or other institutional controls and long-term monitoring may be required
to prevent human exposure to groundwater and/or contaminated soils or interference with the

ty of the cleanup action for any site. Potential deed restrictions could prohibit the drilling
0“ ~— well to groundwater or any activity that would result in soil disturbance greater than 3.7 m

( below the surface. The requirement for deed/lease restrictions will be documented in the
si :anu  verification package or remaining sites verification package (see Section 3.7, l
C._..<LA Cleanup Documentation”) and executed in accordance with DOE land release policy

(st Section 3.8, “Site Release”). Public comment would not be sought for deed/lease
restrictions deemed necessary to prevent interference with the integrity of the cleanup action.

2. 5 Applicable or Relevant and Appropriate Requirements

The “National Oil and Hazardous Substances Contingency Plan” (NCP) (40 CFR 300) and the
RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) require that the remedial actions described in this
document comply with the ARARSs established in the RODs. The purpose of this section is to
discuss how each ¢ the ARARs identified in the RODs will be met during remedial action. The
discussions of ARAR compliance in this section apply to all waste sites in the RODs because
these waste sites are currently the only sites for which detailed remedial action plans and
specifications have been prepared. As detailed plans and specifications are prepared for
subsequent groups of sites, compliance with ARARs will be evaluated, and this section may be
revised, as :cessary, to incorporate any new activities that are subject to the ARARs.

All activities associated with the remedial action for the source area sites covered under the
RODs will occur onsite, as that term is defined under the NCP. As aresult, the rem¢ al actions
described in this document need only meet the substantive requirements of the ARARs
established in the RODs.

If any requirement that would be applicable or relevant and appropriate for the selected remedial
action is promulgated subsequent to the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) being
signed, the Tri-Parties will review the requirement and determine whether the selected remedy is I
still protective in light of the new requirement. This determination will be documen | in the
Administrative Record. :

2.1.6.1 Chemical-Specific ARARs. Chemical-specific ARARs are typically health- or
risk-based numerical regulatory values or methodologies that are applied to site-specific media
and used to establish remedial action cleanup criteria. As discussed in Section 2.1.1, the
chemical-specific ARARs identified in the RODs are as follows:

e WAC 173-340 (WAC 173-340-360 and WAC 173-340-700 through 760) (1996)

e Nonzero MCL goals and MCLs promulgated under the SDWA (40 CFR 141) and/or by the
state of Washington (WAC 246-290) (the Interim Action ROD does not include e state of
Washington’s drinking water regulations as an ARAR; however, since the autho y to
implement the SDW A has been delegated to the state by the EPA, the state’s regulations are
considered to be an ARAR for the purpose of this RDR/RAWP)
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National Historic Preservation Act and “Protection of Historic Properties” (36 CFR 800).

The National Historic Preservation Act requires that agencies undertaking projects must evaluate
impacts to properties that are listed in, or are eligible for inclusion in, the National Register of
Historic Places. Consideration of historically significant properties is included in the balancing |
factors that will be evaluated if excavations need to be extended beyond those currently planned.

Historic Migratory Bird Treaty Act and ‘“Wildlife and Fisheries’’ (50 CFR Parts 10-24).
These requirements are applicable to the protection of migratory bird species associated with the
100 Area. The remedial action will comply with these requirements by following guidance
prescribed in the Mitigation Action Plan for the 100 and 600 Areas of the Hanford Site
(DOE-RL 2001c¢) and through the performance of site-specific ecological resource reviews -ior
to remedial action as prescribed in this RDR/RAWP.

sliance With Floodplain and Wetland Environmental Review Requirements”

'R 1022) and “Procedures for In lementing the Requirements of the Council on
rcavironmental Quality on the National 'nvironmental Policy Act” (40 CFR 6, A] endix A).
These requirements address floodplain protection and are applicable to 100 Area sites located
w'" " the Columbia River floodplain. Actions taken within a floodplain must be conducted in a
~ manner that avoids adverse impacts, minimizes potential harm, and restores and preserves
natural and beneficial values. Actions re 1ired by the RODs (backfilling, revegetation, resource
protection, and mitigation) are expected to satisfy these requirements.

Endangered Species Act of 1973 and “Interagency Cooperation -- Endangered Species Act
of 1973 (50 CFR 402). The Endangered Species Act requires that federal agencies consult with
the Department of Interior to ensure that actions they authorize, fund, or implement do not
jeopardize the continued existence of endangered or threatened species or adversely affect their
critical habitat. Because several listed and candidate endangered or threatened species have been
identified in and around the Hanford Site, the remedial actions described in this document will be
managed so that these species existence will not be jeopardized, or will their habitat be adversely
affected.

Native American Graves Protection and Repatriation Act. The Native American Graves
Protection and Repatriation Act is applicable to any sites should Native American remains be
found.

2.1.6.4 Other Criteria, Advisories, or Guidance to Be Considered. TBC information
generally consists of federal, state, and local criteria, advisories, and proposed standards that are
not legally binding (i.e., are not promulgated regulations), but that may be useful in establishing
cleanup goals or remedial alternatives that are protective of human health and the environment.
The TBCs identified in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) are discussed below.

Ecology has promulgated terrestrial ecological evaluation procedures as part of its continuing
revisions to the WAC 173-340 (1996) cleanup regulation (WAC 173-340-7490 [1996]). These
procedures, along with the DOE Technical Standard A Graded Approach for Evaluating
Radiation Doses to Aquatic and Terrestrial Biota (DOE 2002) and the Ecological Risk
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Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk
Assessments (EPA 1997b), will be considered as part of river corridor risk assessment studies
that are now in progress. '

“Notice of Proposed Rulemaking for Radiation Site Cleanup Regulations” (40 ( R 196).
The soil cleanup standard of 15 mrem/yr above natural background proposed by the EPA has
been specified in the Interim Action ROD (EPA 1995) as the RAG for soil cleanup that is

pro tive of human health from exposure to radionuclides. Subsequent to this ROD being
issued, the draft regulation was withdrav . See Section 2.1.1 for further discussion.

ERDF Waste Acceptance Criteria. Waste acceptance criteria (e.g., concentration limits and
waste form limitations) have been developed for ERDF and are provided in Environmental
Restoration Disposal Facility Waste Acceptance Criteria (WCH 2008). This document provides
the primary requirements that must be met in order for waste to be accepted at ERDF. It also
cites specific regulations to direct the user to the level of detail necessary for criteria
implementation.

“EPA Radiation Protection Guidance for Exposure to the General Public” (59 Federal
Register [FR] 66414). The EPA has issued guidance recommending that nonmedical radiation
doses to the general public from all sources and pathways not exceed 100 mrem/yr above
backgr nd. The guidance also recommends that radiation doses from individual sources or
pathways be lower. Cleanup to the 15 mrem/yr RAG will meet these recommendations.

The Future for Hanford: Uses and Cle wup, the Final Report of the Hanford Future Site
Uses Working Group (Drummond 1992). The RAO of cleanup to an “unrestricted status” is
based on the recommendations in this document.

“Record of Decision: Hanford Comprehensive Land-Use Plan Environmental Impact
Statement (HCP EIS)” (64 FR 61615). The final selected land uses for the 100 Areas are
recreation, conservation, and preservation. The 100 Area cleanup scenario is consistent with the
land-use plan.

2.1.. Alternative Description

The selected remedy specified in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) is remove
and dispose at ERDF, with treatment, as appropriate or required.

Appropriate treatment, as described in the Interim Action ROD (EPA 1995), is soil washing or
thermal desorption to “minimize the amount of material to be transported to the ERDF for
disposal.” However, as described in the >llowing paragraphs, evaluations of existing historical
and analytical data and technology demonstrations have resulted in the conclusions that soil
treatment for volume reduction will not be appropriate at this time.

Required treatment is any treatment required to comply with legal requirements. Of primary
concern are LDR-related treatment requirements.
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2.2.4.6 100-IU Area Operable Units

100-IU Area Remaining Sites Group: This remedial design task includes the 600-3, 600-5, 600-
100, 600-108, 600-109, 600-111/UPR-600-16, 600-120, 600-124, 600-125, 600-127, 600-176,
600- 2, 600-188, 600-202, 600-205, 600-149, 600-178, 600-186, 600-213, 600-267, 600-239,
600-146, and 600-280 Remaining Sites.

2.2.5 Fr reR( :dial Design Groupings

As listed in the previous sections, design has been completed for waste sites that required RTD
per the cited RODs, ROD Amendments, d/or ESDs. The remediate or closeout de: :ion for
most candidate sites listed in the Remair g Sites ROD and associated ESDs (except for

100-K Area) have been made and associ :d remedial designs completed. However, future
remedial design is required for candidate sites determined to require RTD. The sa : applies to
discovery sites that are identified and accepted by the Tri-Parties. These sites may be designed
in preparation for RTD via the remaining sites ROD “Plug-In” approach, followed by an ESD or
ROD Amendment. Future remedial design tasks will be defined based on the schedule for
interim remedial actions (see Section 3.2.2).
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At other sites, monitoring methods depend on the anticipated contaminants. If field screening
methodologies are not available for the primary or indicator contaminants, in-process samples
may be collected for quick-turnaroun  iboratory analysis to guide excavation.

On initial completion of excavation at each waste site, cleanup verification sampling and analysis
will be performed to confirm attainment of cleanup criteria for all COCs. If analytical results
indicate that cleanup criteria have not been achieved, then excavation will resume with
appropriate analyses as guidance.

Each shipment of soil/debris transported to ERDF is referenced to a waste profile that is
representative of the material found at the site. The waste profile is “in effect” until the
characteristics of the excavation site have changed significantly. A large increase in
radioactivity levels exceeding waste profile limits, or the detection of previously unknown
contaminants, would require an update to the waste profile.

3.1.5 Decontamination

Decontamination > support excavation activities is prov: :d primarily by the following two
methods: (1) wet methods using pressure washers and steam cleaners, and (2) dry methods v 1g
wiping and high-e ciency particulate air-filtered vacuu cleaners.

The following are best management practices (BMPs) for the wet cleaning and/or
decontamination of heavy equipment and vehicles working directly in contaminated areas, when
cleaning and/or decontamination water is not collected.

General BMP. This applies to all equipment cleaning/decontamination activities within a waste
site.

e Decontamination should be conducted within the waste site to prevent the spread of
contaminants.

e The amount of water used to clean equipment should be minimized.
e Raw or potable water should only be used.

. Soaps, deterger , or other cleaning agents that would regulate as a hazardous waste
should not be added to wash water.

e Pressure washing will normally use cold water (hot water may be used to avoid icing).
e Steam« ing may be used o1  after other decontamination methods prove to be ineffective.
¢ Decontamination practices will be documented in the daily log.

e Personnel responsible for equipment decontamination w  be trained to this BMP.
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34 PLANM NG DOCUMENTATION

Planning documentation to implement remedial actions includes the preparation of a set of field
documents required to guide the work being performed. Examples include analytical system
Wk instructions, site support systems work instructions, and radiation work permits. Some
documentation requires the review and concurrence of RL and the regulatory agencies. In .
accordance with the 100 Area RODs, SAPs are already ientified as primary documents. Other
tiered documents (e.g., remedial designs, air monitoring plans [AMPs]) may require approval by
the lead regulatory agency, if requested, and will follow the processes identified below.

3.4.1 Field Procedures

Fieldp edures provide guidance to the site workers during field work execution. The
procedures define the scope, operations, progression of work, personnel control
requirements, radiological posting requirements, and ar al system guidance. The
procedures also provide contingency plans should unexpected conditions arise. The site
superintendent must execute the field operations in compliance with the field procedure.

34.2 Sampling and Analysis Plans

The 100 Area SAP (DOE-RL 2008) and the 100 Area Burial Grounds SAP (DOE-RL 2001a) |
provide guidance to field samplers during the field work specific to a remediation site or group

of sites. The relationship between this RDR/RAWP and the SAPs is illustrated in Figure 3-3.
Sampling is performed to meet five objectives: excavation guidance, waste profile verification,
worker health and safety, site cleanup verification, and overburden soil and backfill material
verification.

The 100 Area SAP also defines the decision-making process for the remaining sites. The
remaining sites encompass a variety of miscellaneous liquid and nonliquid disposal sites, dump
sites, burn pits, debris piles, french drains and unplanned releases. The decision-making process
for the remaining sites is performed on a site-specific basis. Because of the diversity of
characteristics among the remaining sites, an agreement was made with the regulators to provide
the details of the sample design for each site in a site-specific work instruction.

The 100 Area SAP and the 100 Area Burial Grounds SAP include quality assurance project
plans. The quality assurance project plans define the chain of custody and analysis strategy to
control the qui ty and reliability of the analytical data. T field analytical team must perform
all sampling and analysis efforts in strict compliance with e SAPs. The \Ps are primary
documents and are provided to RL and regulatory agen s forrev w and approv:

Protocols for managing analytical data developed to support remedial action are specified in
Section I1.3.10 of the 100 Area SAP (DOE-RL 2008). ~ e data management process starts with |
using the project’s past-practice data as input to the data quality objective process and tracks the
remedial action project sample data flow through collection, analysis, verification/validation, and
storage in site data management databases. Both the pa ictice and remedial action project
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data are aged under documented configuration control procedures. Procedures are in place
forthe it  -ated sample data management processes.

3.4.3 Safety and Health Plan

Safety and health . %H) plans are prepared in conjunction with the activity hazards
classification. These plans provide guidance to the site superintendent and all personnel on the
site for safety and health concerns specific to the remediation site and action. The WCH
site-specific S&H plan is prepared by the project S&H officer and is reviewed by all project staff
and WCH functional organizations. The site superintendent must comply with the S&1 >lan at
all times. All project field staff must understand the S&H plan. All unescorted site visitors are
required torea and sign the S&H plan before entering the construction area. Escorted visitors
are briefed on the S&H plan and must be escorted by the site superintendent or designee at all
times when in the construction area. The S&H plan is prepared and revised in accordance with
SH-1, Safety and Health. The excavation subcontractor may prepare a separate S&H plan.

3.4.4 Mitigation Action Plan

The Mitigation Action Plan for the 100 and 600 Areas of the Hanford Site (DOE-RL 2001c)
provides guidance to the design and field staff to ensure that natural and cultural resources are
protected during field activities. The plan also includes avoidance and minimization steps for
mitigation.

3.4.5 Remedial Action Design

RL shall rovide the lead regulatory agency remedial designs for review and approval, if
requested. Summary briefings and discussions may be held at Unit Manager’s Meetings (UMM)
or other forums, as agreed. Issues will be identified and resolved in a timely manner to prevent
or minimize impacts to schedules for issuing RFPs. -

The following process will be followed to implement the re iirement above, and may be
modified and documented at the 100 Area UMM:

Remedial Design Reviews:

e Ifrequested, RL shall provide the dr: remedial design package and design schedule to the
lead regulatory agency at the UMM, or deliver to the local field office.

. Lead regulatory agency shall provide notice to RL within a timely manner, if approval is
warranted. '

e [Lead regulatory agency review period is generally two we: s. If additional review time is
necessary, the review period can be increased up to 45 calendar days. To minimize impacts
to the schedule, additional review time should be communicated early in the process.
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® Review comments and issues shall be identified and resolved in a timely manner. Review
comments and issues, including responses or resolutions, shall be documented in the UMM,
letters, or other forums (as agreed).

e RL shall provide a copy of the final AMP, which has comments incorporated, to the lead
reg = tory agency at the UMM, deliver to the local field office, or transmit.

Air Monitoring Plan Approval:
e RL shall transmit the final AMP to the lead regulatory agency for approval.

e The lead regulatory agency should provide an approval letter to RL within a reasonable
timeframe. The approval letter should reference the specific AMP, and reference that
approval by the lead regulatory agency was warranted.

3.5 REMEDIAL ACTION CHANGE MANAGEMENT

Th  types of changes in the 100 Area remedial actions are possible that affect compl 1ce with
the requirements in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b): (1) a nonsignificant or
minor change, (2) a significant change to a component of the remedy, and (3) fundamental
changes to the overall remedy.

A nonsignificant or minor change falls within the normal scope of changes occurring during the
remedial design and remedial action processes. These minor changes should be documented in
the appropriate post-decision project file. Nonsignificant changes shall not impact the
requirements of the RODs nor will they impact the functional requirements. Examples of
nonsignificant changes include, but are not limited to, the following:

e The addition of waste sites that are adjacent to and within the area required for remediation
of sites addressed in the RODs

Modifications to the remedial action schedule that do not impact agreed-upon milestones

o The addition of W associated with the sites listed in this document for remediation in a
manner that is consistent with the scope and role of action as described in the RC s. The
minor change to manage IDW associated with the waste sites addressed by the RODs is
included in the WCH planned work schedule

e T! granting of a treatability variance if it is technically impractical to meet the LDR
treatment standard.

It may be determined that a significant change to the selected remedy as described in the RODs
(EPA 1995, 1997a, 1999, 2000a, 2000b) is necessary after the RODs have been signed.
Significant changes are defined as changes that significantly modify the scope, performance, or
component cost for the nedy as] :sented in the RODs. All significant changes will be
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3.6.1 1 ntify the Unit(s) Within a Site for Cleanup Verification

In this step, the site is divided into units for purposes of collecting verification samples.
Summary statistics (e.g., arithmetic mean and 95% upper confidence limit [UCL]) or maximum
values are ¢: ‘ulated for verification samples froma pa ¢ ir unit. Verification sampling and
analysis data will be evaluated against the decision rules (see Section 3.6.4) on a unit-by-unit
basis. Gt i vy, asite will be divided into the following units: (1) stockpiled “clean” soil that
will be returned to the excavation, (2) soil from the bottom of the excavation when excavation is
fromOto4 m (0to 15 ft) below ground surface, and (3) soil from the bottom of the excavation
when excavation is greater than 4.6 m (15 ft) below ground surface. Additional units may be
defined, as needed, for large sites or other specific needs. Overburden (stockpiled) “clean” soil
from multiple waste sites may be combined into a single common overburden pile or multiple
common overburden piles. These units will be identific in instructions prepared for
confirmatory sampling. Details regarding verification sampling and analysis can be found in the
100 Area SAP (DOE-RL 2008) and the 100 Area Burial Grounds SAP (DOE-RL 2001a).

For candidate sites, confirmatory sampling may be performed to determine whether or not a site
exceeds applicable RAGs. Factors such as site construction and purpose, contaminants of

potential concern, process history, waste form, and contaminant dispersion mechanisms are
considered so that the applicable sampling design may be chosen. The confirmatory sampling

data will be evaluated against the decision rules (Section 3.6.5) on a unit-by-unit basis.

Generally, a confirmatory sampling effort site will consist of just one unit. soil/material from the
engineered structure from O to 4.6 m (15 ft) below grade :vel. Addition: units may be defined,

as needed, for large sites or other specific needs. These units will be identified in site-specific
work instructions prepared for confirmatory sampling, v ich are submitted to the lead regulatory |
agency for review and approval. Details regarding verification sampling and analysis can be’

found in the 100 Area SAP (DOE-RL 2008) and site-specific work instructions for verification |
sampling.

3.6.2 Calculate the Summary Statistics for the Identified Unit(s)
(Statistical Sampling Design)

The summary statistics needed for each unit (Section 3.6.1) are arithmetic mean, standard
deviation, single-sided 95% UCL, and the total number of sam :s collected from the unit. The
number of samples with concentrations exceeding the WAC 173-340 (1996) cleanup level and
two times the WAC 173-340 (1996) cleanup level must also be determined from the sampling
and analytical data.

The 95% UCL for the mean will be calculated for each ( 'C, with adjustments for censored ¢ a
in accordance with Statistical Guidance for Ecology Site Managers (Ecology 1992) and
Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background
Data with Below-Detection Limit or Below-PQL Values ensored Data Sets) (Ecology 1993).
For the nonradionucli s, the 95% UCL will be compared to the WAC 173-340 (1996) Method
B limit in addition to the comparison of the raw data to twice the WAC 173-340 (1996) Method
B limit and the proportion of raw data exceeding that WAC 173-340 (1996) Method B limit.
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Figure 3-3. 100 Area Record of Decisions and Implementing Documents
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Site-Specific Work
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NOTE: The 100-N Area is not included in these documents.

2 Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units, Hanford Site, Benton
County, Washington (EPA 1995).

b Amendment to the interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units
(EPA 1997a).

¢ Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington (EPA 1999b).

9 Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DF 100-FR-2, 100-HF  and 100-Kf  Dperable
Units (100 Area Burial Grounds), Hanford Site, |  ton County, Wasnington (EPA 2000b).

¢ Explanation of Significant Difference for the 100 Area Remaining Sites ROD (EPA 2000a).

Explanation of Significant Differences for the 100 Area R ining Sites Interim Remedial Action ROD (EPA 2004).
9 Remedial Design Report/Remedial Action Work Plan for the 100 Area (this document).

" Data Quality Objectives Summary Report for the 100-FR-1, 100-FR-2, 100-HR-1, 100-KR-1, and 100-KR-2 Group 4
Waste Sites (DOE-RL 1997b); Data Quality Objectives Summary Report for the 100-BC-1, 100-BC-2, 100-DR-1, and
100-DR-2 Group 3 Waste Sites (DOE-RL 1997a); Data Quality Objectives for the 100-D Group 2 Waste Sites
(DOE-RL 1996c).

Data Quality Objectives Summary Report for the 100 Area Remaining Confirmatory Sampling Effort Sites

(BHI 2003).

/100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2008).

¥ 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan (DOE-RL 2001 a).

Data Quality Objective Surnmary Report for the 100 Area Burial Grounds and 300-FF-2 Operable Unit Waste Sites
(BHI 2003).
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4.0 WASTE MANAG.MENT

This waste management plan establishes the requirements and describes the activities for the
management and disposal of waste associated with the remedial actions as stipulated in the
Interim Action ROD (EPA 1995), the ROD Amendment (EPA 1997a), the Remaining Sites
ROD (EPA 1999), and the 100 Area Burial Grounds ROD (EPA 2000b).

Waste management activities will be performed in accordance with waste management ARARs
identified in Section 2.1.6 of each ROD. The requirements specified by the ARARs and other
applicable guidance and contractor procedures will address waste storage, transportation,
packaging, handling, and labeling as they specifically apply to waste streams from each waste
site.

41 PROJECTED WASTE STREAMS

In conducting the remedial action, various waste steams will be encountered. Each waste stream
will require specific processing and disposal. Similar types of OU-specific waste will be
managed uniformly. Assignment of waste to the appropriate waste stream depends on knowing

the designation of the waste and appropriate disposal facility. Projected waste streams include,
but are not limited to, the following:

e Nonhazardous, nondangerous miscellaneous solid waste

— Filter paper, wipes, personal protective equipment, cloth, plastic, equipment, tools,
pumps, wire, metal and plastic piping, and materials from cleanup of unplanned releases

—  “Demolition waste,” which means solid waste, largely inert waste, resulting from the
demolition or razing of buildings, roads, or other man-made structures

e Low-level radioactive waste, including soil and associated miscellaneous so 1v te.
Decommissioning debris includes such materials as concrete, wood, rebar, metal/plastic pipe
and screens, wire, liners, equipment, pumps, and tanks

e Mixed waste (i.e., waste that is both low-level radioactive waste and hazardous waste)

e Liquids including, but not limited to, the following:

— Water from unplanned releases (i.e., spills)
— Decontamination/cleaning fluids

— Unknown (i.e., liquid in pipes).

e Used oil/hydraulic fluids
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e Returned sample waste associated with these waste sites

¢ Nonradioactive waste (e.g., asbestos, PCBs, TPH) |
. Hazardous or dangerous waste

e Spent nuclear fuel.

4.1.1 Waste Characterization, Designation, and Disposal

Miscellaneous solid waste and demolition debris that has contacted contaminated media, and/or
is designated as contaminated by process knowledge or other information, may be disposed of at
ERDF as described above. Waste will be characterized and designated in accordance with
requirements of the receiving facility and in accordance with the approved 100 Area SAP
(DOE-RL 2008) and the 100 Area Burial Grounds SAP (DOE-RL 2001a). The sorting process is |
observational and is performed to identify the nonconforming waste forms. Waste will be
designated using process knowledge, historical analytical data, engineering calculations, and/or
analyses of samples identified in the referenced documents or SAPs, as appropriate. Anomalous
wastes are defined as waste materials that must be sorted out of the burial ground dig face or by a
mechanical sorting process because they require special handling and/or treatment prior to
disposal. This anomalous material may or may not require additional characterization prior to
disposal. Every effort will be made to minimize waste volume for disposal at ERDF through
recycling and reuse, as appropriate.

ERDF is the preferred disposal location, provided that the waste acceptance criteria (WCH 2008)
are met. As necessary, waste will be stored within the AOC, in staging piles, or at F as
described in the following subsections.

Miscellaneous solid waste and demolition debris that has contacted contaminated media may be
disposed of at ERDF as described above. Miscellaneous solid waste or demolition debris that is
nondangerous and has been radiologically released may 1 di  >sed of at an of te permitted
dispc  facility or a limited purpose inert landfill, or recycled, as appropriate. On a case-by-case
basis, and as allowed by the lead regulatory agency, such waste f_____s may be used as waste site
backfill provided that general size and/or placement requirements are met. These case-by-case
agreements will be documented in UMM or other forums agreed to by the lead regulatory
agency. Uncontaminated soils will be placed on the ground near the point of origin. Waste
_ndling and disposal options are further described in Section 4.3. ,

SNF was discovered during burial ground excavation in 2004. SNF must be man as high-
level waste and is not eligible for disposal in ERDF. SNF will be stored on the Hanford Site
until an offsite storage or disposal facility authorized to manage high-level waste becomes
available (DOE-RL et al. 2005b).

Small volumes of liquid that have been solidified may also be disposed of at ERDF if the waste
meets ERDF waste acceptance criteria. Liquid waste that does not meet the ERDF acceptance
criteria will be shipped to the Effluent Treatment Facility (ETF) or an appropriate offsite facility.
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Offsite facilities that receive contaminated waste must be deemed acceptable by the EPA in
accordance with 40 CFR 300.440. Used nonradioactive oil will be sent offsite for recycling or
disposal. Spent or unusable chemicals/reagents may also be generated during field sampling and
analysis, and would require disposal based on the designation.

The ETF is an approved noncontiguous onsite facility pursuant to CERCLA Section
104(d)(4) to store and treat liquid waste generated from removal actions, provided the
waste acceptance criteria are met.

Three categories of waste exist from a designation standpoint: (1) wastes that do not require
-7 Taracterizal - or special handling, (2) wastes that do not require additional
characterization but do require special handling, and (3) wastes that require additional

char~~*=rization.

4.1.1.1 Wastes That Do Not Require Additional Characterization or Special Handling.
Wastes that '~ ~t require additional characterization or special handling include untreated
wastes that conform to the conceptual waste form models (CWFMs) (and/or process soil) that
may be designated without characterization, and do not ~=1uire special handling for human
exposure or waste acceptance.

4.1.1.2 Wastes That Do Not Require Additional Characterization, But Do Require Special
Handling. Wastes that do not require additional characterization but do require special handling
are untreated wastes that conform to the CWFMs (and/or process soil) that may be designated
without characterization, but do require special handling for human exposure or waste
acceptance. Waste types in this category include, but are not limited to, the following:

Lead bricks

Cadmium shielding

Friable asbestos-containing materials

High-dose, highly contaminated components that do not contain dangerous/hazardous materials
Spend nuclear fuel.

4.1.1.3 Wastes That Require .* *-****~=~" Characteriz: “*-1. Wastes that rec**~~ additional
characterization include untreated and/or treated wastes that cannot be designa vithout
characterization, and may also require special handling for human exposure protection or waste
acceptance. Unknown anomalous materials are included in this category.

4.1.2 Waste Designation Methods

Wastes will be designated for waste disposition based on one of several methods, including
historical data, process knowledge, engineering calculations, and sampling and analysis. This is
presented for information purposes only and the generator is responsible for proper waste
designation. Each of these methods and their applications is described as follows:

. istorical data may be used to designate waste forms that have previously been characterized
(e.g., 100 Area Reactor Interim Safe Storage Project, general housekeeping .activities, the
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100 Area Excavation Treatability Study Report [DOE-RL 1996a]). In addition, previous and
current 300 Area burial ground remediation projects have designated significant quantities of
buried solid waste. The waste forms in this category are readily identified and are known for
their hazardous material content.

e Process knowledge will be used to designate wastes for which process knowledge provides
sufficient information. Waste forms such as asbestos-containing floor tiles and pipe lagging
do not require sampling and analysis because these will be designated as asbestos-containing
materials based on visual observation.

¢ Engineering calculations may be performed to determine the weight or volume of a
hazardous waste in a certain matrix (e.g., calculating lead-based paint content on pump
housings).

"o Field screening and sampling and analysis will be used for designation of wastes when the
other methods are not appropriate. Sampling and analysis is required for liquids and most of
the anomalous waste forms.

Visual observations combined with historical data, process knowledge, and engineering
calculations can result in a cost-effective and expeditious waste designation. The observational
designation process is based on the assumption that the buried waste did not change after
disposal; however, it is recognized that containers of liquids may have leaked, causing
dangerous/hazardous materials to come into contact with buried solid wastes, or contaminated
soils may have been disposed in the burial grounds. It is therefore necessary to screen the
co-mingled soil during excavation, as determined by the project.

Specific types of anomalous wastes that are repeatedly discovered during remediation should

bc »me new CWFMs. This would be a field decision based on concurrence by the .. CH Waste
Management representative, safety engineer, project environmental lead, and analytical lead (or
task lead, as appropriate), and is documented in the project files.

After the anomalous waste forms are removed, the co-mingled soil will be - rred to as “process
soil,” consistent with current 300 Area burial ground remediation terminology. . .ocess soil will
be field screened on a frequency basis in addition to field observations.

In addition to the frequency-based field screening, visual observations made in the dig face or
process soil piles will be used to trigger field screening. This is based on visual observations of
color changes, odors, the presence of leaking containers, significant radiological detector
readings, large accumulations of dangerous/hazardous solid materials (e.g., lead bricks), or other
i malous conditions.

Depending on the volume of anomalous soil and the detected values, additional sampling may be
initiated for laboratory analysis, or project Waste Services personnel may assign the appropriate
waste code and ship the anomalous soil for treatment and disposal. If the project elects to sample
for laboratory analysis, one sample should be collected from the location with the h it field
screening readings. The results of the laboratory analysis will be used to determine e soil is
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designated as dangerous/hazardous waste. Figure 4-1 provides a logic flow diagram for
disposition of anomalous waste forms. Figure 4-2 provides a logic flow diagram for disposition
of soil.

4.2  INITIAL WASTE DESIGNATIONS

Waste designation for the 100 Area burial grounds will initially be based on analytical data
obtained from the 118-B-1 Burial Ground as desc )ed in the /18-B-1 Burial Ground Excavation
Treatability Test Report (DOE-RL 1995a), Estimates of Solid Waste Buried in 100 Area Burial
Grounds (Miller and Wahlen 1987), and Radiological Characterization of the Retired 100 Areas
(Dorian and Richards 1978). These initial waste designations will be applied to analogous

100 Area burial ground sites and their waste forms. These data will also be used to develop
initial waste profiles. This enables remediation to start without hindering production to satisfy
initial waste designation requirements. However, undesignated anomalous media must be
characterized as they are discovered.

When asbestos in nonfriable form (e.g., asbestos in the pipe matrix, asbestos impregnated in tar
paper-wrapped water pipes) is encountered in the shallow zone, as in pipelines, and no other
CERCLA hazardous waste is associated with the pipelines other than asbestos inno “ "able
form, remediation of such pipelines is not required (DOE-RL et al. 2005d).

43  WASTE STREAM-SPECIFIC MANAGEMENT
The following sections describe how the various waste streams will be managed.
4.3.1 Miscellaneous Solid Wastes

This is nonhazardous, nonradioactive waste that is expected to consist of paper, debris, and other
solid waste that will be collected during the remediation activities. Miscellaneous solid waste

that has contacted potentially contaminatec  iterials will be segregated from other materials.
Miscellaneous solid waste will be placed in containers that are appropriate for the material and

the disposal facility. Miscellaneous solid waste that has not contacted contaminated media, and
miscellaneous solid waste that has contacted contaminated media but is nondangerous and has |
been radiologically released, may be disposed offsite at a permitted disposal facility, disposed in

an inert landfill, or recycled, as appropriate. Only waste meeting the inert waste criteria of WAC |
173-350-990 may be disposed in an inert waste landfill.

4.3.2 Low-Level Radioactive Waste

Low-level radioactive waste including soil, concrete, debris, and structures will be removed
during excavation. Low-level radioactive debris (e.g., concrete, wood, rebar, metal/plastic pipe
and screens, wire, liners, bentonite/sand/gravel, equipment, pumps, tanks) will be generated
during the decommissioning of wells. Plastic, paper, and other compactible waste will also be
generated as part of the remediation activities. Debris that has contacted contaminated media
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4.3.5.3 Liquid Remaining In Pipes. Liquids that may remain in pipelines to be remediated
will be collected to the extent reasonably practicable, designated, and transported to the
ETF or other facility as authorized by the lead regulatory agency. If the liquid is water and
contains contaminants in levels below those listed in WAC 173-200, or groundwater
cleanup standards in WA C 173-340-720, it may be used as dust suppressant. Water above
the WAC 173-200 limits and the WAC 173-340-720 groundwater cleanup standards may
be used as dust suppressant following approval by the lead regulatory agency.

Pipeline removal may be a planned remedial action or an activity made necessary by an
unplanned discovery. Projects perform historical research to locate buri¢ pipelines and
learn as much as possible about their past functions and what liquids they may currently
hold. Based upon that research, and observations and data gathered during remedial
action, a graded approach will be taken to spill control practices implemented 1ring
pipeline remov: The most stringent efforts will be used for pipes containing or expected
to contain dangerous waste liquids. Those pipelines will be hot tapped and liquids drained,
containerized and properly disposed. '

Mitig ___ive measures required in most cases will lie somewhere between those extremes.
Snill control practices (spill kits, absorbents, liners, catch basins, etc.) will be used to
I....limize the quantities of non-dangerous waste liquids that n y be released to the soil.
Pipelines will not be deliberately breached unless their contents are known or measures are
in place to positively contain any liquids that may be discharged. Proposed pipeline
remediation will be discussed with the regulators so they understand the approach to be
used, spill controls that will be employed, and uncertainties or risks of unknown liquids or
idvertent discharges.

43.6 Used Oil: 1 Hydraulic Fluids |

Used oil and hydraulic fluids are generated during the operation of the machinery at the waste

sites and will be sent offsite for recycling or disposal, as appropriate, or may be stabilized in |
accordance with the ~ RDF waste acceptance criteria (WCH 2008) and disposed to ERDF if fluid
contacted contaminated media associated with the waste site.

4.3.7 Returned Sample Waste |

Screening and analysis of both solids and liquids may be conducted at the waste sites, offsite or
onsite laboratories, and/or the Radiological Counting Facility. Samples from these laboratories |
are authorized for return to the OU. Unused samples and associated laboratory waste from
offsi analyses will be dispositioned in accordance with the laboratory contract and agreements
for return of the waste to the Hanford Site. Waste from field screening and onsite laboratories
will be managed depending on whether it has been altered. Altered samples will be contained
and disposed of at ETF, ERDF, or other appropriate facility as authorized by the lead regulatory
agency, depending on waste designation. Unaltered liquid waste generated during sample
screening and analysis may be discharged to the ground near the point of generation (if it is
below the collection criteria limits) or disposed of at ETF, ERDF, or other appropriate facility if
ts the collection criteria. Some liquids may be neutralized and/or stabilized to meet the
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disposal facility’s waste acceptance criteria. Pursuant to 40 CFR 300.440, remedial project
manager approval will be obtained before returning unused samples or waste from onsite or
offsite laboratories. Approval of this RDR/RAWP constitutes remedial project manager approval
~ for shipment of offsite and onsite laboratory sample waste back to the waste site of origin.

Spills (unplanned releases) that occur in clean areas that are being used in support of a CERCLA
remediation are appropriate for disposal at the ERDF, when the following conditions exist:

1. The spill occurred from equipr it supporting the CERCLA activity.
2. The waste meets the ERDF waste acceptance criteria (WCH 2008).
3. The spill occurred within the CERCLA OU boundary or onsite area.

A “clean area” is defined as an area supporting a CERCLA remediation activity that is not
contaminated with the COCs found in the active remediation areas (DOE-RL et al. 2007).

4.3.8 Radiological Counting Facility Sample Wastes

Samples from CERCLA activities may be counted in a radiological counting facility
(currently located in M0-870 at 100-D Area). Counting capabilities include, but are not
limited to, liquid scintillation, gross alpha/beta gamma, gamma ray spectroscopy, and
alpha spectroscopy. This facility will be operated as a CERCLA facility to support
counting of CERCLA sa )les from the Hanford Site. Various types of sample media will
be prepared and counted such as smears, swipes, air filters, soil, liquids, and miscellaneous
waste streams (e.g., concrete, cloth, etc.). Sample preparation activities prior to sample
counting will typically involve physii ™ processes (e.g., mounting of air filters and smears
on planchets) prior to counting rather than radiochemistry.

The primary waste material generated from radiological counting includes samples, sample
residues, and secondary waste (e.g., personnel protective equipment such as gloves and
wipes). Laboratory calibration standard wastes or inter-laboratory comparison waste may
be generated. Some waste may be generated from maintenance or calibration of sample
equ . n

Sample counting wastes, including any associated secondary waste, may routinely be sent
back to the operable unit of origin for disposition. Alternatively, sample counting waste
may be sent directly to ERDF for disposal if the waste meets the ERDF waste acceptance
criteria. Other sample-related waste, such as inter-laboratory comparison samples and
maintenance/calibration waste, may also be sent tc ™ RDF for disposal if it contains
CERCLA hazardous substances (including potentially radiologically contaminated wastes)
and meets the waste acceptance criteria. Otherwise, the waste will be handled as sol

waste that may be sent offsite for disposal at a municipal/industrial landfill or recycled as
appropriate (e.g., used oils, batteries, or aerosol containers).

Disposal of CERLCA waste at any disposal facility other than ERDF requires EPA
approval in accordance with 40 CFR 330.440. Disposal of material containing no or de
mil s levels of CERCLA hazardous substances would not require 1 offsite acceptability
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movement of soil outside of the AOC but within the CERCLA onsite area will trigger |
compliance with all ARARs, such as RCRA provisions for management of hazardous waste.

The AOC for each waste site will be delineated in the project drawings. These drawings will be
provided to the lead regulatory agency for review and approval, if requested.

4.5.2 Staging Piles

As an alternative to storage within the AOC, waste that is not immediately transported to ERDF
or other EPA-approved disposal facility may be stored in staging piles. Staging piles must be
designed so as to prevent or minimize releases of hazardous wastes and hazardous constituents
into the environment, and minimize or adequately control cross-media transfer. Staging piles
must be closed by removing or decontaminating all remediation waste; contaminated
containment system components, structures, and equipment contaminated with waste; and
leachate. A map outlining the AOC and staging piles will be developed for each excavation area.
The map will be posted at the construction office and will be updated in the field, as needed, if
plumes or other areas of contamination are discovered that change the AOC or staging pile areas.

The staging piles must be operated in accordance with the substantive standards and design
criteria prescribed in 40 CFR 264.554, paragraphs (d) through (k). General requirements for the
staging piles include the following.

e Staging piles are used only during remedial operations for temporary storage at a facility, and
must be located within the contiguous property where the wastes to be managed in the
staging piles originated.

o Staging piles cannot be used for flowing (i.e., liquid) waste storage.

e The staging pile must be designed so as to prevent or minimize releases of hazardous wastes
and hazardous constituents into the environment, and minimize or adequately control cross-
media transfer. To protect human health and the environment, this can include inst: ation of
berms, dust control practices, or using liners/covers, as appropriate. A release of al ardous
substance outside the staging pile confines into the underlying soil or ambient air will be
considered a release into the environment, and immediate notification under CERCLA will
be pursued in accordance with 40 C. .. 302 if the quantity involved exceeds a reportable
quantity over a 24-hour period. However, if hazardous substances are discovered within the
confines of an approved staging pile it is not considered a release (DOE-RL et al. 2005a).

o The staging pile must not operate for more than 2 years (measured from the first time
remediation waste is placed into the pile), except when the EPA grants an operating term
extension. A record of the date when remediation waste was first placed in the staging pile

ist be maintained until final closeout of the site is achieved.
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Ignitable or reactive waste must not be placed in a staging pile unless it has been treated or
mixed before being placed in the pile so that the waste no longer meets the definition of
ignitable or reactive waste, or the waste is managed to protect it from exposure to any
material or condition that may cause it to ignite or react.

Incompatible wastes may not be placed in the same staging pile unless the requirements in
40 CFR 264.17(b) have been met. The incompatible materials must be separated or they
must be protected from each other with a dike, berm, wall, or other device. Remediation
waste may not be piled on the same base where incompatible wastes or materials were
previously piled, unless the base has been decontaminated sufficiently to comply with

40 CFR 264.17(b).

Within 180 days after the operating term of the staging pile located in a previously
uncontaminated area expires, the staging pile must be closed in accordance with substantive
provisions of 40 CFR 264.258(a) and 40 CFR 264.111, or 40 CFR 265.258(a) and

40 CFR 265.111. This includes removing all remediation waste, contaminated containment
system components, contaminated structures and equipment, and leachate.

Approval of this RDR/RAWP by the regulators constitutes general authorization to operate
staging piles during remediation of the 100 Area. Specific staging pile locations will be
identified on project drawings and approved by the lead regulatory agency in UMMSs or other
forums agreed to by the lead regulatory agency. Field operation of staging piles within the
referenced regulatory provisions will be accomplished through the following controls:

The staging pile area will be surrounded with a minimum of a 15-cm (6-in.) berm to control
run-on/run-off control prior to use.

Dust control practices will be deployed consistent with soil piles managed in the AOC,
including the use of crusting agents, as necessary, to minimize migration/leaching or
contaminants into underlying soil. Application of water for dust control will prevent
contamination spread beyond the boundaries of the AOC.

Surveys of the staging pile area will be performed prior to placement to ensure that no cross-
media transfer or staging of waste on previous contaminated areas.

Gross sorting of waste will be performed within the AOC to identify and remove anomalous
waste, including drums or other containers from the bulk soil. Additional sorting may be
required on bulk soil prior to moving the soil to the staging pile area. Any dangerous
unknown waste identified will be packaged and managed appropriately (drums) within the
staging pile area and within close proximity to the specific staging pile. Drums will be
properly labeled, managed, and inspected, and must be inspected weekly or as described in
WMT-1, Waste Management and Transportation.

Once characterization and designation of the material is completed, the waste will be loaded into |
containers for transport to ERDF or shipped offsite for treatment and/or disposal, as appropriate.
To ¢ t the staging pile areas after the waste has been removed, samples of the residual soil
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will be collected in accordance with the 100 Area SAP or 100 Area Burial Grounds SAP (DOE-
RL 2008, 2001a), as appropriate. The sample results will be evaluated with the soil cleanup
levels in Table 2-1 to demonstrate attainment of the RAOs.

4.5.3 Environmental Restoration Disposal Facility Waste Staging Area

On a case-by-case basis, a staging area is available at ERDF for wastes from the 100 Area
remedial action sites that require special handling and/or treatment, such as thermal treatment of
a mixed radioactive/dangerous waste. Waste will be characterized at the site prior to transport to
the ERDF staging area. All waste sent to the ERDF staging area will be stored in accordance
with requirements prescribed by the ERDF ROD Amendment (EPA 2002) and implementing
documents.

4.6 WASTE TRANSPORTATION

Packaging, marking, and labeling for transportation will be in accordance with DOT 49 CFR
requirements, ARARs and procedures, as appropriate. With appropriate documentation (e.g.,
safety analysis report for packaging or risk-based exemption), packaging exceptions to DOT
requirements that provide an equivalent degree of safety during transportation may be used for
waste shipments. Coordination and preparation of these documents will be approved by RL with
the assistance of the Waste Management and Transportation group. ERDF roll-off-type
containers will be used for most bulk wastes. Tractor-trailer flatbed units will be used for
transportation of containerized waste. Containers will be shipped to the identified disposal
facility as quickly as economically feasible.

4.7 WASTE TREATMENT

The selected remedy specified in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) is remove
and dispose to an authorized facility such as ERDF. Treatment, as appropriate or required, may

> lucted at ERDF or the OU. Required treatment is any treatment required to comply with
ARARs. However, as described in Section 2.0 of this RDR/RAWP, evaluations of existing
historical and analytical data and technology demonstrations have resulted in the conclusions that
soil treatment for volume reduction will not be appropriate at this time.

Treatment will be required for LDR material unless a treatability variance or ARAR waiver is
requested by RL and approved by the regulatory agencies. If LDR wastes are encountered, the
requirements of 40 CFR 268 will be applied. Should LDR material be encountered, it will be
temporarily stored within the AOC or staging piles and disposed in accordance with applicable
regulations. If treatment is required to address LDR wastes, RL will obtain regulatory agency
approval.

An approved LDR treatment method for radioactively contaminated cadmium-, silver-, and
mercury-containing batteries allows for macroencapsulation prior to disposal. However, lead-
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~~'d batteries are not covered by this standard and require initial treatment (draining corrosive
uquids, treating separately prior to disposal) (DOE-RL et al. 2005c).
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Figure 4-1. Logic Flow Diagram for Disposition of Buried Waste and Co-Mingled Soil.
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APPENDIX A

WASTE SITE INFORMATION

This ap; 1dix contains a list of all the waste sites identified in the following Records of Decision
and Explanation of Significant Differences. Remediation and interim closure and/or
reclassification status are also provided.

Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable
Units, Hanford Site, Benton County, Washington (EPA 1995)

Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and
100-HR-1 Operable Units (EPA 1997)

Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (EPA 1999)
Explanation of Significant Difference for the 100 Area Remaining Sites ROD (EPA 2000a)

Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2, 100-HR-2,
and 100-KR-2 Operable Units, Hanford Site (100 Area Burial Grounds) (EPA 2000b)

Explanation of Significant Differences for the 100 Area Remaining Sites Interim Remedial
Action ROD (EPA 2004).
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Tal :A-6. 100-IU-2 and 1( IU-6 Operable Unit Waste Site Information and Status. (4 Pages)
|
Site Name Site Information Site Status
I A Jones 1 Site was a trench ust )y the J.A. Jones Company. EPA 2000a. Site has been remediated

and interim closed. See
CVP-2001-00019.

UPR-600-16, Fire and
Contamination Spread

The area is currently a flat, featureless field that has been sown with rye grass. The P-11 Laboratory structure has
been removed but contaminated soil may remain due to cleanup activities from a fire in 1951

EPA 1999.

CVP

= cleanup verification package
WSRF = Waste Site Reclassification Form
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BHI-01737, Cleanup Status Report for the 116-KE-1 and 116-KW-1 Cribs, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

CCN 089130, Contract No. DE-AC06-93RL12367 - 100-B-12 Remediation Strategy,
H. E. Bilson, U.S. Department of Energy, Richland Operations Office, to M. C. Hughes,
Bechtel Hanford, Inc., dated May 10, 2001, Richland, Washington.

CCN 124802, Deferment of Further Action for the 118-B-8:1 French Drains in Proximity to the
105-B Reactor Building, Interoffice Memorandum to R. A. Carlson, dated January 5,
2006, Washington Closure Hanford, LLC.

CVP-98-00001, Cleanup Verification Package for the 100-D-22 Sludge Pit, Bechtel Hanford,
Inc., Richland, Washington.

CVP-98-00002, Cleanup Verification Package for the 100-D-21 Sludge Pit, Bechtel Hanford,
Inc., Richland, Washington.

CVP-98-00003, Cleanup Verification Package for the 100-D-20 Sludge Pit, Bechtel Hanford,
Inc., Richland, Washington.

CVP-98-00004, Cleanup Verification Package for the 100-D-4 Sludge Pit, Bechtel Hanford,
Inc., Richland, Washington.

CVP-98-00005, Cleanup Verification Package for the 1607-D2:1 Abandoned Tile Field, Bechtel
Hanford, Inc., Richland, Washington.

CVP-98-00006, Cleanup Verification Package for the 116-C-1 Process Effluent Trench, Bechtel
Hanford, Inc., Richland, Washington.

~VP-98-00009, Cleanup Verification Package for the 105-C Reactor Building Below-Grade
Structures and Underlying Soils, Bechtel Hanford, Inc., Richland, Washington.

CVP-99-00001, Cleanup Verification Package for the 116-B-11 Retention Basin, Bechtel
Hanford, Inc., Richland, Washington.

CY7-99-00002, Cleanup Verification Package for the 116-B-13 South Sludge Trench, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00003, Cleanup Verification Package for the 116-B-14 North Sludge Trench, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00004, Cleanup Verification Package for the 116-C-5 Retention Basin, Bechtel
Hanford, Inc., Richland, Washington.
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CVP-99-00005, Cleanup Verification Package for the 1607-D2:4 Septic Tank, Bechtel Hanford,
Inc., Richland, Washington.

CVP-99-00006, Cleanup Verification Package for the 116-DR-9 Retention Basin, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00007, Cleanup Verification Package for the 116-D-7 Retention Basin, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00008, Cleanup Verification Package for the 11 6 B-12 Seal Pit Crib, Bechtel Hanford,
Inc., Richland, Washington.

CVP-99-00009, Cleanup Verification Package for the 116-B-9 French . -ain, Bechtel Hanford,
Inc., Richland, Washington.

CVP-99-00010, Cleanup Verification Package for the 116-B-10 Dry Well/Quench Tank .echtel
Hanford, Inc., Richland, Washington.

CVP-99-00011, Cleanup Verification Package for the 116-B-6A Crib and 116-B-16 Fuel
Examination Tank, Bechtel Hanford, Inc., Richland, Washington.

CVP-99-00012, Cleanup Verification Package for the 116-B-1 Process Effluent Trench, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00013, Cleanup Verification Package for the 116-B-3 Pluto Crib, Bechtel Hanford,
Inc., Richland, Washington.

CVP-99-00014, Cleanup Verification Package for the 116-B-4 French Drain, Bechtel anford,
Inc., Richland, Washington.

“7/P 3-00015, Clear ' ification Pac: e for the 116 .. 2 Fuel Storage Basin Trench,
™ :chtel Hanford, Inc., Richland, Washington.

CVP-99-00017, Cleanup Verification Package for the 116-B-6B Crib, Bechtel Hanford, Inc.,
Rii ™" 1, Washington.

CVP-99-00019, Cleanup Verification Package for the 116-C-2A Pluto Crib, 116-C-2B Pump
Station, 116-C-2C Sand Filter, and Overburden Soils from Group 3 Sites at the
100-B/C Area, Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00001, Cleanup Verification Package for the 100-D-18 Sludge Trench, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00002, Cleanup Verification Package for the 116-DR-1&2 Process Effluent
Trenches, Bechtel Hanford, Inc., Richland, Washington.
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CVP-2000-00003, Cleanup Verification Package for the D and DR Group 2 North Pipelines
(100-D-48:1/49:1), 100-D-19 Sludge Trench, and UPR-100-D-4 Unplanned Release Site,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00004, Cleanup Verification Package for the 1607-D2 Septic Pipelines, Bechtel
Hanford, Inc., Richland, Washington. '

CVP-2000-00005, Cleanup Verification Package for the D and DR Group 2 Pipelines
(100-D-48:2/49:2) and Unplanned Release Sites (UPR-100-D-2 and UPR-100-D-3),
Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00008, Cleanup Verification Package for the 116-D-4 Crib, Bechtel Hanford, Inc.,
Richland, Washington.

CVP-2000-00009, Cleanup Verification Package for the 116-D-6 French Drain, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00010, Cleanup Verification Package for the 116-D-1A/116-D-1B Storage Basin
"~ Trenches and 100-D-46 Burial Ground, Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00012, Cleanup Verification Package for the 116-D-9 Crib and Pipeline, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00013, Cleanup Verification Package for the 116-D-2 Pluto Crib, Bechtel Hanford,
Inc., Richland, Washington.

CVP-2000-00014, Cleanup Verification Package for the 116-DR-6 Liquid Disposal Trench,
Bechtel Hanford, Inc., Richland, Washington. '

CVP-2000-00015, Cleanup Verification Package for the 116-DR-4 Pluto Crib, Bechtel Hanford,
Inc., Richland, Washington.

CVP-2000-00016, Cleanup Verification Package for the 100-D-12 Sodium Dichromate Pump
Station, Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00018, Cleanup Verification Package for the 100-D-52 Drywell, Bechtel Hanford,
Inc., Richland, Washington.

CVP-2000-00019, Cleanup Verification Package for the 116-DR-7 Inkwell Crib, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00024, Cleanup Verification Package for the 1607-H2 Septic System, Bechtel
Hanford, Inc., Richland, Washington.
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CVP-2000-00025, Cleanup Verification Package for the 1607-H4 Septic System, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00026, Cleanup Verification Package for the 116-H-1 Process Effluent Trench,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00027, Cleanup Verification Package for the 116-H-7 Retention Basin, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00028, Cleanup Verification Package for the 100-H-5 Sludge Disposal Trench,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00029, Cleanup Verification Package for the 100-H-21 Reactor Effluent Pipelines,
100-H-22 Effluent Pipeline Leakage, and 100-H-1 Rod Cave, Bechtel Hanford, Inc.,
Richland, Washington.

CVP-2000-00030. Cleanup Verification Package for the 100-H-24 Substation, Bechtel Hanford,
Inc., Ricl nd, Washington.

CVP-2000-00031, Cleanup Verification Package for the 100-H-17 Overflow, 116-H-2 Liquid
Waste Disposal Trench, 100-H-2 Buried Thimble Site, and the 100-H-30 Sanitary Sewer
Trench, Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00032, Cleanup Verification Package for the 116-H-3 French Drain, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00033, Cleanup Verification Package for the 100-D-48:4 Small Cooling Water
Effluent Pipelines, Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00034, Cleanup Verification Package for the 100-D and 100-DR Group 3 Pipelines
(100-D-48:3 and 100-D-49:3) and 100-D-5 and 100-D-6 Burial Grounds, Bechtel
Hanford, Inc., Rich |, Washington.

C.. 2001-00001, Cleanup Verification Package for the 100-F-2 Strontium Garden, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2001-00002, Cleanup Verification Package for the 100-F-19:1 and 100-F-19:3 Reactor
Cooling Water Effluent Pipelines, 100-F-34 Biology Facility French Drain, and
116-F-12 French Drain, Bechtel Hanford, Inc., Richland, Washington.

CVP-2001-00003, Cleanup Verification Package for the 100-F-19:2 Reactor Cooling Water
Effluent Pipelines, 116-F-11 Cushion Corridor French Drain, UPR-100-F-1 Sewer Line
Leak, and 100-F-29 Experimental Animal Farm Process Sewer Pipelines, Bechtel
Hanford, Inc., Richland, Washington.
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CVP-2001-00005, Cleanup Verification Package for the 116-F-2, 107-F Liquid Waste Disposal
Trench, Bechtel Hanford, Inc., Richland, Washington.

CVP-2001-00006, Cleanup Verification Package for the 116-F-4 Pluto Crib, Bechtel Hanford,
Inc., Richland, Washington.

CVP-2001-00007, Cleanup Verification Package for the 116-F-5 Ball Washer Crib, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2001-00008, Cleanup Verification Package for the 116-F-9 Animal Waste Leaching
Trench, Bechtel Hanford, Inc., Richland, Washington.

CVP-2001-00009, Cleanup Verification Package for the 116-F-14 Retention Basin, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2001-00010, Cleanup Verification Package for the 1607-F6 Septic System and Pipelines,
Bechtel Hanford, Inc., Richland, Washington.

CV 2001-00011, Cleanup Verification Package for the UPR-100-F-2 Basin Leak Ditch,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2001-00019, Cleanup Verification Package for the JA Jones Site, Bechtel Hanford, Inc.,
Richland, Washington.

CVP-2001-00020, Cleanup Verification Package for the 600-23 Dumping Area, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2002-00001, Cleanup Verification Package for the 100-F-4, 100-F-11, 100-F-15, and
100-F-16 French Drains, Bechtel Hanford, Inc., Richland, Washington.

CVP-2002-00003, Cleanup Verification Package for the 116-B-7, 132-B-6, and 132-C-2 B/C
Outfalls, Bechtel Hanford, Inc., Richland, Washington.

CVP-2002-00004, Cleanup Verification Package for the 126-F-1, 184-F Powerhouse Ash Pit,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2002-00005, Cleanup Verification Package for the 1607-F2 Septic System, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2002-00007, Cleanup Verification Package for the 100-F-35 Soil Contamination Site,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2002-00008, Cleanup Verification Package for the 116-F-3 Fuel Storage Basin Trench,
Bechtel Hanford, Inc., Richland, Washington.
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CVP-2002-00009, Cleanup Verification Package for the 116-F-1 Lewis Canal, Bechtel Hanford,
Inc., Richland, Washington.

CVP-2002-00010, Cleanup Verification Package for the 116-F-6 Liquid Waste Disposal Trench,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00003, Cleanup Verification Package for the 116-F-10, 105-F Dummy
Decontamination French Drain, Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00004, Cleanup Verification Package for the Landfill 1607-B7 Septic Tank System,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00005, Cleanup Verification Package for the Landfill 1607-B8 Septic Tank System,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00006, Cleanup Verification Package for the Landfill 1607-B9 Septic Tank System,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00007, Cleanup Verification Package for the Landfill 1607-B10 Septic Tank System,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00008, Cleanup Verification Package for the Landfill 1607-B11 Septic Tank System,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00009, Cleanup Verification Package for the 100-C-3, 119-C Sample Building,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00010, Cleanup Verification Package for the 100-F-25, 146-FR Drywells, Bechtel
Hanford, Inc., Richland, Washington.

“VP-2003-00C [, Cleanup Verification Package for the 100-F-23, 141-C Drywell, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2003-00012, Cleanup Verification Package for the 100-F-24, 145-F Drywell, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2003-00014, Cleanup Verification Package for the 100-B-5 Effluent Vent, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2003-00015, Cleanup Verification Package for the 18-C-4, 105-C Horizontal Control Rod
Cave, Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00016, Cleanup Verification Package for the 118-DR-2:2, Below-grade Structures
and Underlying Soils, and the 100-D-49:4 Reactor Cooling Water Effluent Underground
Pipeline, Bechtel Hanford, Inc., Richland, Washington.
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Surface Contamination Zones, Washingtbn Closure Hanford, LLC, Richland,
Washington.

CVP-2007-00004, Cleanup Verification Package for the 118-F-8:4 Fuel Storage Basin West
Side Adjacent and Side Slope Soils, November 2007, Washington Closure Hanford, LLC,
Richland, Washington.

DOE-RL, 2001, 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan,
DOE/RL-2001-35, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

EPA, 1995, Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1
Operable Units, Hanford Site, Benton County, Washington, U.S. Environmental
Protection Agency, Region 10, Seattle, Washington.

EPA, 1997, Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1,
and 100-HR-1 Operable Units, Hanford Site, Benton County, Washington, April 1997,
U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

EPA, 1999, Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2,
100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington,
July 1999, U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

EPA, 2000a, Explanation of Significant Difference for the 100 Area Remaining Sites ROD,
U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

EPA, 2000b, Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2,
100-HR-2, and 100-KR-2 Operable Units, Hanford Site (100 Area Burial Grounds),
U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

A )04, anation of Significant  erences for the 100 Ar. 1
Remedial Action ROD, U.S. _avironmental Prote.  >n Agenc
Wash ston

Waste Site Reclassification Form, Control Number 1999-124, 116-H-6, May 1999,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 1998-064, 116-B-5, April 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2000-122, 1607-D3, February 2001,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2001-015, 1607-B3, May 20(
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Waste Site Reclassification Form, Control Number 2003-048, 600-181, September 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-052, 116-B-15, September 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-003, 100-B-11, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-004, 118-B-9, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-005, 100-B-14:1, February 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-006, 100-B-14:2, March 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-007, 100-B-14:3, June - )4,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

’ Waste Site Reclassification Form, Control Number 2004-008, 100-B-14:4, September 2004,

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

Waste Site Reclassification Form, Control Number 2004-009, 100-B-14:5, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washi jton.

Waste Site Reclassification Form, Control Number 2004-010, 100-B-14:6, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, C: ‘rol Nt “er 2004-011, 100-B-14:7, June 2004,
U.S.I Hartment of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-012, 100-C-9:1, June 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-013, 100-C-9:2, July 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-014, 100-C-9:3, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-015, 100-C-9:4, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Waste Site Reclassification Form, Control Number 2004-038, 100-K-31, July 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-039, 100-K-32, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-040, 100-K-29, June 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

‘Waste Site Reclassification Form, Control Number 2004-041, 100-K-33, August 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-042, 128-K-1, August 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-062, 600-110, July 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-066, 600-232, August 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-093, 100-F-38, March 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-095, 100-F-37, August 2004,
' U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-096, 600-208, August 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-098, 600-98, August 2004,
' U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-101, 100-B-2, November 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-118, 100-F-26:3 Pipelines, December
2004, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-119, 100-F-26:6 Pipelines, December
2004, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-120, 100-F-26:16 Pipelines, November
2005, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Waste Site Reclassification Form, Control Number 2004-124, 100-F-7, February 2005,
U.S. Department of Energy, Ri ' " ind Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-125, 100-F-9, February 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste ’Site Reclassification Form, Control Number 2004-126, 100-F-12, February 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-127, 100-F-14, March 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-128, 116-F-7:1, February 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-129, 118-F-4, February 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-131, 1607-F4, December 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

» Waste Site Reclassification Form, Control Number 2004-136, 600-129 and 600-191, March
2005, U.S. Lepartment of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2004-137, 100-F-18, February 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-003, 100-F-26:11 Pipelines, May 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form. Control Number 2005-005, 100-F-26:2 Pipelines, May 2005,
Us nt of 7 1e 1 C ic Tf I, Wask  «

rs

Waste Site Reclassification Form, Control Number 2005-007, 100-F-26:5 Pipelines, July 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-008, 100-F-26:1 Pipelines, July 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-009, 100-B-16, June 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-010, 100-F-26:7 Pipelines, May 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Waste Site Reclassification Form, Control Number 2005-01 1, 100-F-26:13 Pipelines, March
2008, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-014, 100-D-27, August 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005—015 , 100-D-28:2, August 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-016, 100-D-50:10, June 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-019, 128-C-1, August 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washii “on.

Waste Site Reclassification Form, Control Number 2005-020, UPR-100-D-1, April 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-024, 132-D-2, May 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-025, 182-F, September 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-028, 126-B-3, August 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-033, 132-D-3, May 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-034. 100-D-68, July 2005,
U.S. _ cpartment of ..ergy, Richland | :rations -....e, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-035, 132-DR-1, September 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-036, 1607-D4, February 2006,
U.S. Department of Energy, Rich! 1 Operations Office, Richland, Washington.

Waste Site Reclassiﬁcation Form, Control Number 2005-038, 128-B-2, December 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-041, 600-233, December 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Waste Site Reclassification Form, Control Number 2005-042, 100-B-22, September 2006,
U.... Department of r.uergy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-043, 132-F-4:2, November 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-044, 116-F-7:2, November 2005,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2005-052, 100-B-21:1, February 2006,
U.S. Department of Energy, Richland Operations Offic Richland, Washington.

Waste Site Reclassification Form, Control Nu; er 2006-003, 100-B-1, April 2006,
U.S. Department of Energy, Richland Uperations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-004, 100-D-24, September 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-016, 118-C-3:3, April 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-017, 126-F-2, May 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-019, 100-B-20, September 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-021, 100-F-33, August 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-024. 100-H-28:8, April 2007,
U.S. Department of Energy, Richland Operations C...ce, Richland, Washir _ »n.

Waste Site Reclassification Form, Control Number 2006-027, 141-C, May 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-029, 132-F-1, August 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-030, 100-D-9, August 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-033, 100-F-31, August 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Waste Site Reclassification Form, Control Number 2006-038. 116-F-8, September 2006,
U.S. Department of Energy, Richland Operations C...ce, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-039, 116-F-16, September 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Nufnber 2006-040, 1607-F7, October 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-041, 600-230, May 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-042, 128-F-3, October 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-043, 1607-F5, September 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-047, 1607-F3, April 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-049, 132-H-2, August 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-051, 100-B-24, September 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-052, 100-B-26, September 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-055. 1607-B2, March 2007,
U.S. Department of ._.i€. Richland . perations . chland, Washington.

ov?

Waste Site Reclassification Form, Control Number 2006-053, 132-H-1, June 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-057, 120-B-1, September 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-058, 128-B-3, November 2006,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2006-064, 100-F-41, February 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Waste Site Reclassification Form, Control Number 2007-002, 100-F-36, May 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-003, 116-F-15, May 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-004, 126-B-2, March 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-005, 100-F-44:1, April 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-007, 100-F-44.:6, April 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-010, 100-F-44.3, June 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-011, 100-F-44:10, October 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-012, 100-F-44:7, August 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-015, 1607-B1, August 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-020, 100-B-18, November 2007,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-028, 100-F-26:10 Pipelines, December
2007, U.S.1 Hartment of Energy, ...chland Operations __fice, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-029, 100-F-26:14 Pipelines, February
2008, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2007-030, 100-D-2, March 2008,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2008-002, 116-C-3, January 2008,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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B.1.2 Contam nts of Potential Concern and Contribution to Risk

Based on the results of characterization activities and historical and analogous site information, a
comprehensive list of contaminants of potential concern (COPCs) was identified for the

100 Area waste sites. Final contaminants of concern (COCs) for individual waste sites will be -
presented in site-specific cleanup verification documents.

Remedial action goals are developed for COPCs to attain acceptable levels of human health risk
and protect groundwater and the Colu " ° River. The suitability of using individual .AGs as
final cleanup values must be evaluated based on site-specific information considering the
potential for interaction between contaminants and any cumulative effects. Because of
uncertainty with the nature and extent of contamination, the RAGs are evaluated as if exposure
comes from individual constituents. Consequently, RAGs are set at acceptable risk levels for
exposure to individual constituents. The presence of multiple constituents may require
downward adjustment of the cleanup levels at the time of cleanup verification to achieve the
cumulative risk goals specified by the remedial action objectives.

B.2 NONRADIONUCLIDE REMEDIAL ACTION GOALS

Numeric RAGs, expressed in terms of concentration (mg/kg), were developed for each of the
100 Area nonradionuclide COPCs using the version of Washington Administrative Code
(WAC) 173-340 (Ecology 1996) that was in effect at the time the September 1995 ROD

(EPA 1995) was approved. Until different agreements are reached among the Tri-Parties

(U.S. Environmental Protection Agency [EPA], Washington State Department of Ecology, and
U.S. Department of Energy [DOE], Richland Operations Office), the Ecology 1996

WAC 173-340 Method B formulas will continue to be used to determine nonradionu« de direct
exposure cleanup levels and the WAC 173-340 Method B “100 times rule” (Ecology 1996) will
be used to determine soil cleanup levels protective of groundwater and the Columbia River.
Development of RAGs for direct exposure, protection of groundwater, and protection of the
Columbia River is summarized in the following subsections.

B.2.1 Direct Exposure Remedial Action Goals for Nonradionuclide Contaminants in Soil

onradionuclide direct exposure cleanup :vels for soils were calculated using Method B
formulas from the Ecology 1996 revision of WAC 173-340-740(3)(a)(iii)(A) and _ ) for
noncarci  jenic or carcinogenic substances, respectively. An exception to the use of
WAC 173-340 is for lead, where the RAG is based on the Guidance Manual for the Integrated
Exposure Uptake Biokinetic Model for Lead in Children (EPA 1994), and the use of
WAC 173-340-750 to calculate direct exposure RAGs for contaminants where inhalation
exposure is the controlling risk factor, such as for beryllium, cadmium, and hexavalent
chromium.

For each nonradionuclide chemical constituent the carcinogenic and noncarcinogenic cleanup
levels are cited (as available) in columns 4 and 5 of Table B-1. The lowest of these becomes the
overall RAG for protection of human health via direct contact with contaminated soil, provided it
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characteristics. Waste sites near the river (such as outfalls) may require modified input
parameters. For purposes of developing lookup values to guide field excavation, generic values
have been assumed; however, to verify whether a specific site has met cleanup goals, input
values will be determined on a site-specific basis.

The general process will be to first determine the nature and extent of residual contamination
(concentrations and thickness of contaminated zone[s]). This information will then be input to
the RESRAD model to evaluate migration potential of contaminants. The specific process to
determine the thickness of the contaminated zone(s) and the associated contaminant profile will
follow a hierarchy as shown in the following steps:

1. Assume worst case: Concentrations of residual contamination are assumed to be
uniform from the bottom of the excavation to groundwater.
If modeling using this assumption predicts that this is
protective of groundwater and the river, no further
evaluation will be performed.

2. Site-specific information: Use process knowledge, historic sampling data,
remediation data, etc., to determine the profile of residual
contamination in soil. If modeling using this site-specific

" information is sufficient to predict site conditions are
protective of groundwater and the river, no further
evaluation is required.

3. Analogous site information: Compare the waste site to other sites for which profiles
have been determined to see if appropriate analogies can be
made. The factors considered could include site
stratigraphy, depth to groundwater, volume of liquid
disposed, and type of contaminants. If available analogous
site information is sufficient, no further evaluation is
required.

4. Subsurface sampling: The safest, most cost-effective method (e.g., trenchine.
boreholes) will be used to obtain site-specific data. ...e
data obtained from subsurface sampling are not intended to
meet statistical criteria for representative sampling, but will
provide a qualitative measure of the extent of contamination
below the site. Location will be determined on a site-by-
site basis by DOE using data collected during excavation.

It is anticipated that, through data collection in subsurface sampling events, information will be
gained to determine if Option 4 is a viable option to verify the conceptual model to allow for site
closeout. The Tri-Parties will evaluate the information to determine whether to continue this
practice.
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1is is the concentration in groundwater underlying a site (200 m [660 ft] from a near-river well)
at corresponds to the RAG protective of the river for plutonium-239 (i.e., the RAG after the

DAF has been applied). The RESRAD model is used to calculate a value in soil that meets this
AG after the DAF has been applied.

.4 REFERENCES
Clean Water Act, 33 U.S.C. 1251, et seq.

JE-I'™ 1995, Annual Report for RCRA Groundwater Monitoring Projects at Hanford Site
Facilities for 1994, DOE/RL-94-136, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

EPA, 1996, Record of Decision for the 100-HR-3 and 100-KR-4 Operable Units at the Hanford
Site Interim Remedial Actions, U.S. Environmental Protection Agency, Region 10,
Seattle, Washington.

WAC 173-201A, “Water Quality Standards for Surface Waters of the State of Washington,”
- Washington Administrative Code, as amended.

WAC 173-340, “Model Toxics Control Act -- Cleanup,” Washington Administrative Code, 1996.

WHC, 1990, Liquid Effluent Study Final Project Report, WHC-EP-0367, Westinghouse Hanford
Company, Richland, Washington.

WHC, 1993, Riverbank Seepage of Groundwater Along the 100 Area Shoreline, Hanford Site,
WHC-EP-0609, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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APPENDIX E

DISTRIBUTION COEFFICIENTS FOR
CONTAMINANTS IN SOIL
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APPENDIX E

DISTRIBUTION COEFFICIENTS FOR
CONTAMINANTS IN SOIL

The distribution coefficient (Kq) is an empirical parameter that represents the tendency for a
chemical substance to adsorb to soil. Typically, it is measured in the laboratory as the ratio of
concentration in soil (Cs) to concentration in water (Cy), at equilibrium, as shown below:

T greater the extent of adsorption in soil, the greater the value of Kg.

lues for K4 can be used in models to quantify the amount of contaminant in soil that can leach
rroundwater. Ky values measured for an individual substance can vary substantially based on
ferences in soil properties. For example, the range of K4 values for plutonium and zinc
measured in different soils can span four orders of magnitude (Dragun 1988, Baes and
arp 1983). The variables affecting Ky include the relative abundance of different cations and
s in soil, soil pH, reduction-oxidation potential, cation exchange capacity, and organic
ter content (Dragun 1988, Barney 1978).

] ally, the K4 value to model leaching potential in Hanford Site soils should be based on
site-specific measurements. However, sole reliance on site-specific measurements generally is
not feasible. An alternate approach to developing Ky values for modeling is to (1) identify the
range of Ky values measured in or under conditions similar to those encountered in Hanford Site
¢ Is, and (2) select a value that provides a conservatively reasonable estimate of contaminant

1 :hing to groundwater. These selected values can be used to develop remedial action goals in
s

E1 METHODOLOGY

¢ era! ctudies have compiled Ky values for a variety of soil, sediment, and leachate conditions
at the 1 __nford Site. These values generally span a range depending on soil and leachate (liquid
waste stream) conditions. These conditions include varying combinations in soils and leachate
of (1) high or low salt concentrations, (2) high or low organic matter concentrations, and (3) acid
(low pH) or neutral/basic (moderate to high pH) conditions.

¢ =cting reasonable values for K4 involved evaluating the characteristics of Hanford Site soils

and identifying the Ky value corresponding the closest to those characteristics. The hierarchy of
data used to select Ky values was to use Hanford Site-specific data in preference to more general
compilations of K4 values in the literature. The selected values were compared with the range of
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general literature values. Finally, uncertainties in the data were discussed to support the selected
K4 value.

E.2 HANFORD SITE SOIL CHARACTERISTICS

For purposes of selecting Kq4 values from the literature, most Hanford Site soils are characterized
as low-salt, low-organic matter content with neutral to basic pH (Serne and Wood 1990).

inford Site soils typically are sandy with very little organic carbon content (Ames and
Serne 1991). Soil pH measured in 100 Area soils range from 6.5 to 7.66. Total organic carbon
concentrations range from 600 to 1,640 parts per million (ppm) (DOE-RL 1994).

E3 KiDATA SOURCES

e principal sources of information on Hanford Site-specific K4 values consulted in this
analysis were Ames and Serne (1991) and Serne and Wood (1990). These references provided
information on most of the radionuclide and nonradioactive inorganic contaminants in soil in the
100 Areas. Ames and Serne (1991) provided ranges of K4 values for different waste stream
characteristics (high/low dissolved solids, high/low organic content, and low/neutral to high pH);

sse parameters are more variable than soil characteristics at the Hanford Site. Ames and Serne
also recommended conservative estimates of Ky values for use in modeling contaminant leaching
( HC 1990). Ames and Serne (1991) recommended Ky values for all of the contaminants of
potential concern, except for carbon, arsenic, antimony, thorium, and radium. Serne and Wood
(1990) summarized available information on Ky values, and identified changes in Ky values with
¢ nging conditions in soil. These references did not reveal information on K4 values for
t rium and arsenic. Information on these two contaminants in soil was developed from the
1 ge of K4 values compiled by Baes and Sharp (1983). Baes and Sharp presented ranges of
K4 values for 222 agricultural soils and clays between pH 4.5 and 9. The Kq4 values -esented in
these sources are summarized in Table E-1.

E4 SELECTED K; VALUES

T Kg values selected for modeling contaminant concentrations leaching to groundwater are
s umarized in Table E-1. Uncertainties in the data for selected contaminants are discussed
below.

Antimony: Estimates of K4 for antimony at the Hanford Site range from O to 40 (Ames and
Serne 1991). Studies of the soil chemistry and observed mobility of antimony-containing waste
have resulted in K4 values ranging from <1 to >1,000 (Ames and Rai 1978). A value of 1.4 was
selected as a Ky for antimony in Hanford Site soils.
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According to Serne and Wood (1990), the available data indicate that a minimum value of 200 is
reasonable for ambient conditions in soil at the Hanford Site (near neutral pH, low dissolved-

so. s concentrations, and low organic-matter content); the value of 200 was selected as a K for
cesium based on data evaluated by Serne and Wood (1990).

Chromium: The mobility of chromium in soil will vary greatly with valence. Chromium VI is
ghly mobile in soil and has been estimated to have a K4 of zero (Ames and Serne 1991).
However, chromium VI is readily reduced in soil to chromium III by the presence of ferrous ion
and organic matter. A minor amount of chromium III can be oxidized to chromium VI through
e presence of manganese oxides in soils and sediments (Thornton 1995). A suggested K4 value
for chromium III is 200 mL/g.

utonium: Ames and Serne (1991) recommended a K4 of 25, with a range from 100 2,000.
es and Sharp (1983) cite a range from 11 to 300,000, with a geometric mean of 1,800. Serne
d Wood (1990) cite studies in which plutonium sorption in a pH range from 4 to 8.5 was high,
th K4>1,980. Based on the available data, Serne and Wood (1990) recommended a range of
K4 values from ~100 to 1,000 for ambient soil conditions at the Hanford Site. Data reviewed by
rne and Wood (1990) appear to show similarities in the behavior of plutonium and americium
soil, while Ames and Serne (1991) recommend a K4 of 200 for americium. Based on this
1ge of information, a K4 of 200 was selected for plutonium.

Radium: Estimates of K4 have not been developed for radium at the Hanford Site, and there
were no data cited in Baes and Sharp (1983). ANL (1993) compiled data indicating K4 values at
acidic pHs (2-6) ranging from 0 to 60, and K4 values at neutral/basic pHs (7-7.7) ranging from
100 to 2,400. Data summarized in Ames and Rai (1978) indicate K4 values at neutral/basic pHs
ranging from 214 to 354. A conservative estimate of 100 was selected as a K4 for radium in
Hanford Site soils.

1 orium: Estimates of K4 have not been developed for thorium at the Hanford Site. The range

of literature values cited by Baes and Sharp (1983) is from 2,000 to 510,000. Values for K4 at a

pH of 8.15 in medium sands (40-130) and very fine sands (310-470) (ANL 1993) are likely to be
iate for soil conditions at the Hanford Site. The higher Ky values appear to be associated
ith silty  ay soils (Ames and Rai 1978). Distribution coefficient values for thorium are
rith low soil pH. A conservative estimate of 200 was selected as a K4 for thorium in

1 iford Site soils.

U nium: Ames and Serne (1991) recommend a K4 of 2 for uranium based on an observed

17~ > from 2 to 2,000. Baes and Sharp (1983) cite a range from 10.5 to 4,400, with a geometric
n 10f45. Serne and Wood (1990) suggest that uranium would sorb poorly to soil under
neutral and basic conditions, and concluded that additional data were required to support a
recommended Ky value. Uranium has been detected in groundwater at 100 Area sites,
suggesting that it has some mobility in soil. While it is likely that K4 values are higher, a K4 of 2
was selected to model contaminant leaching.
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APPENDIX F

00 AREA SOURCE REMEDIATION SITES
PUBLIC INVOLVEMENT . LAN

F.1 OVERVIEW

This plan outlines pul ¢ involvement activities that were conducted for each interim action
record of decision (ROD), and also activities that will be conducted during the 100 Area source
remediation sites remedial design and remedial action. The interim action RODs signed by the
Tri-Parties (the U.S. Environmental Protection Agency [EPA], the Washington State Department
of Ecology [Ecology], and the U.S. Department of Energy, Richland Operations Office [RL])
defined remedial action as excavation, treatment as appropriate or required, and disposal of
contaminated soils and debris from these sites.

F.2 100 AREA REMEDIAL ACTION PUBLIC INVOLVEMENT ACTIVITIES

e following outlines the specific public involvement activities that have been conducted for
{100 Area remedial actions. These events addressed the activities pertaining to ROD
proceedings for the 100 Areas.

F.2.1 1995 Recor of Decision

The proposed plan describing the cleanup action for the high-priority waste sites in 100 Areas
was issued for public comment on June 26, 1995. The public comment period for this proposed

n was held June 26, 1995, through August 9, 1995. The ROD was signed in September 1995
w’A 1995).

F.2.2 1997 Record of Decision Amendment

e proposed plan  at would amend the 1995 ROD to increase the number of waste sites to be
remediated in the 100 Areas was issued for public comment on December 16, 1996. The public
comment period for this proposed plan was held December 16, 1996, through January 15, 1997.
The ROD Amendment was signed in April 1997 (EPA 1997).

F.2.3 Remaining Sites Record of Decision

ie proposed plan that addressed cleanup of remaining miscellaneous waste sites at the
100 Areas was issued for public comment on November 2, 1998. The public comment period for
this proposed plan was held November 2, 1998, through December 1, 1998. The Remaining
Sites ROD was signed in August 1999 (EPA 1999).
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e Information for the general public (Hanford Update articles).
e Prepare a fact sheet to describe the 100 Area remedial action progress (as needed).

F.3.3 Actions to be Taken for an Explanation of Significant
Difference to the Record of Decision

| It may be determined that a “significant change” to the selected remedy is necessary if waste is
left in place at large sites, thereby precluding unrestricted use. Significant changes are defined as
¢ nges that significantly modify the scope, performance, or cost of a component of the remedy
as presented in the ROD. All significant changes shall be addressed in an ESD.

e Update the Hanford Advisory Board’s Environmental Restoration Committee on the ESD;
the committee will provide this information to the full board (as requested).

e Provide government-to-government consultation with the Native American ribes on the ESD
(as requested).

e Presentation to Natural Resource Trustees (as requested).
e Prepare a fact sheet to describe the ESD (send to mailing list).
e Information for the general public (Hanford Update articles).

e Notify the public regarding the decision to plug-in newly discovered waste sites throt 1the
periodic publication of explanations of significant difference (ESDs).

If the lead regulatory agency decides to invoke the “balancing factor” provisions of the ROD, a
30-day public comment period will be held. '
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U.S. Environmental Protection Agency, Region 10, Seattle, Washington.
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County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle,
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APPENDIX G

GUIDANCE FOR CLEANUP V"RIFICATION PACKAGES AND
REMAINING SITES VERIFICATION PACKAGES

(This appendix was replaced in its entirety; therefore, no revision bars are shown.)
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ACRONYMS

Code of Federal Regulations

contaminant of concern

contaminant of potential concern

cleanup verification package

data quality assessment

data quality objective

U.S. Environmental Protection Agency
Environmental Restoration Disposal Facility
remedial action goal

remedial action objective

remedial design report/remedial action work plan
RESidual RADioactivity (dose model)
record of decision

remaining sites verification package
sampling and analysis plan

upper confidence limit

Washington Administrative Code
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