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contamination survey data collection locations, the number and types of samples collected and
associated HEIS numbers, and any chemical field-screening results.

5.2.4 Laboratory Analysis and Data Validation

Soil samples collected will be analyzed for a suite of radioactive and nonradioactive constituents
identified as COCs during the DQO and defined in the SAP. The SAP lists the analytes,
methods, and associated target detection limits. This task includes the laboratory analysis of
samples, the compilation of laboratory results into data packages, and the validation of a
representative number of laboratory data packages.

Laboratory ¢ a will be generated to support site closeout, in the case of Bin 1 sites, and,
potentially, some Bin 2 sites. Laboratory data also will be used to verify s : conditions at
Bin 3B burial grounds. This task will include evaluating the information collected during the
investigation. Radionuclide and nonradionuclide data will be compiled, tabulated, and
statistically evaluated. If contaminants not identified as COCs are detected during laboratory
analysis, the data will be evaluated against regulatory standards, or risk-based levels.

5.2.5 Remedial Investigation Report

This section summarizes data evaluation and interpretation subtasks leading to the production of
an RI report. The primary activities include a data quality assessment; evaluating the nature,
extent, and concentration of contaminants based on sampling results; assessing contaminant fate
and transport; refining the conceptual site model; and evaluating risks through a risk assessment.
These activities will be performed as part of the RI report preparation task.

5.2.5.1 Data Quality Assessment

A data quality assessment will be performed on the analytical data to determine if the data are
e right type, quality, and quantity to support the intended use. The data quality assessment
completes the data life cycle of planning, implementation, and assessment that began with the
DQO process. For this task, the data will be examined to determine if they meet the analytical
quality criteria outlined in the DQO and to determine if the data are adequate to evaluate the

decision rules in the DQO.

5.2.5.2 Data /aluation and Con. _ 1l Model Refinement

This task will include evaluating the information collected during the investigation. The
chemical and radionuclide data obtained from samples will be compiled, tabulated, and
statistically evaluated to gain as much information as possible to satisfy the data needs. For
RCRA TSD units, the data collected during the RI will be evaluated against WAC 173-303-610
performance standards.

If contaminants not identified as contaminants of potential concern are detected during
laboratory analysis, the data will be evaluated against regulatory standards (or risk-based levels if
exposure data are available) and existing process knowledge in support of remedial action
decision making.
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[PNNL-1202 STOMP, Subsurface Transport Over Multiple Phases, Version 2.0, User's Guide])
will be used to assess the impact of chemicals and radionuclides to groundwater. The project
also will evaluate the use of the model(s) used to conduct the performance assessments for the
200 East and 200 West Area burial ground sites to assess impact potential associated with
individual burial grounds (WHC-SD-WM-TI-730 and WHC-EP-0645).

The risk evaluation for the 200-SW-1 and 200-SW-2 OUs will be based on this risk framework
as well as applicable regulation and guidance. Radiological and nonradiological constituents in
surface and near-surface soil are to be evaluated for potential human health impacts using an
industrial land-use scenario. Other land-use scenarios also may be considered to provide
additional information to decision makers for the sites outside the Core Zone, per :m 6 in the
Tri-Parties’ response (Klein et al. 2002). The risk evaluation also will include an assessment of
the potential impacts to groundwater related to soil contamination. Hypothetical human health
risk is to be assessed using inputs developed from other Hanford Site OUs, site-specific data, and
EPA and state guidance documents. Risk evaluations for possible Native American users and
intruder scer ios may be considered in the FS for informational purposes.

In addition, the waste inventories at the 200-SW-1 and 200-SW-2 OUs will be evaluated to
determine the risks to workers associated with remedial alternatives. These risks include, for
example, dose related to direct exposure to gamma-emitting radionuclides and inhalation risk
from alpha and beta emitting particles.

5.2.5.3.2 Ecological Risk Assessment

The screening-level ecological risk assessment in DOE/RL-2001-54 is meant to be a
conservative evaluation of risk to ecological receptors from stressors, in this case, introduction of
contaminants and habitat elimination. The screening-level ecological risk assessment identifies
pathways for ecological receptors to be exposed to the contamination and evaluates potential risk
from those exposures. The following discussion describes the information found in specific
sections of DC™ RL-2001-54.

Chapter 2.0 of DOE/RL-2001-54 describes the physical and ecological setting of the Central
Plateau and identifies important aspects of the ecology and the condition of the waste sites to
consider during the ecological risk assessment. For instance, while most waste sites are in a
disturbed habitat with little vegetation to support wildlife, the nearby shrub-steppe offers a more
suitable location for wildlife  d needs protection in this r " )n because of encroa * ent and
elimination « this habitat in other parts of eastern Washington. Individual species whose
populations . : limited and are designated as sensitive species also must be protected. Recent
surveys of the biological diversity on the Hanford Site have identified a number of
new-to-science species and the protection status of these species has not yet been determined.
More inforr:  ion is needed to help with this determination.

Most of the waste in the waste sites has been stabilized, thereby limiting ecological access. The
decisions to stabilize and remediate waste sites must balance the potential disruption to the
ecosystem both at and adjacent to the waste sites as well as from a distant location (e.g., borrow
source sites).

The conceptual site model in DOE/RL-2001-54, Chapter 3.0, provides an understanding of the
ecological resources and the ways that receptors may be exposed. It shows where chemicals and
radionuclides from the waste sites are likely to come into contact with receptors in the
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will use an over-drilling technique to place a large-diameter drill casing over a
VPU and extract the unit in a single mass from the ground. Once extracted, the
VPU will be stored pending a final disposition decision.

A tre. 1bility test plan will be provided to the regulatory agencies for review before
intrusive tests are conducted at the 218-W-4A Burial Ground. The tests will be
conducted and documented by the 618-10 and 618-11 Burial Grounds project.

Dynamic Compaction

Dynamic compaction is used to increase the soil density, compact the buried solid waste,
and/or reduce void spaces by dropping a heavy weight onto the ground surface. The
comj tion process can reduce the hydraulic conductivity of subsurface soils and,

corre ondingly, the mobility of contaminants. Because the compactive energy
attenuates with depth, dynamic compaction is limited to shallow applications typically
less than 3 m (10 ft). This technology frequently is used to prepare a waste site for cap
construction. Dynamic compaction also is carried forward in the 200-CW-1 OU,
200-CW-3 OU, and 200 North Area waste sites FS (DOE/RL-2002-69, Draft A).

Thel iho Natic al Engineering and Environmental Laboratory has retained dynamic
compaction as an alternative being evaluated in DOE "™ -11039, Second Addendum to the
Work Plan for the QU 7-13/14 Waste Area Group 7 Comprehensive Remedial
Investigation/Feasibility Study, as a means of pretreatment to mitigate subsidence.

Dynamic compaction is a well-developed technology that has been used at the Hanford
Site to address subsidence.

Surface Barriers (Capping)

Evapotranspiration barriers are considered to be an appropriate process option for the
waste sites in the 200-CW-5 OU FS (DOE/RL-2004-24, Draft A), ¢200-CW-1 OU,
200-CW-3 OU, and 200 North Area waste sites FS (DOE/RL-2002-69, Draft A), and the
FFS for the 200-UW-1 OU (DOE/RL-2003-23, Draft B), based on the level of supporting
documentation and Hanford Site-specific field data that demonstrate that these barriers
perform well (DOE/RL-99-11; PNNL-13033, Recharge Data Package for the
Immobilized Low-Activity Waste 2001 Performance Assessment). This process option
forms the basis for evaluati: capy ~ 3 alternatives at soil waste sites not contaminated
with transuranic constituents.

The verformance and design parameters for barriers would be determined during

rem: al design. Evapotranspiration barriers have been shown to be equivalent to or to
exceed the performance of the standard RCRA Subtitle C barrier design and have been [
approved or planned for use in several western states as documented in DOE/RL-93-33,

Focused Feasibility Study of Engineered Barriers for Waste Management Units in the |
200 Areas.

The evapotranspiration barriers have been and continue to be evaluated within the DOE
complex (Sandia National Laboratory, Los Alamos National Laboratory, Idaho National
Engi eringan Environmental Laboratory, Nevada Test Site, Hanford Site) and by the
U.S. Environmental Protection Agency. The Alternative Cover Assessment Program,
sponsored by the EPA, is evaluating a number of field-scale test covers throughout the
United States. Results to date indicate that alternative barrier designs at semiarid and arid
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sites in other OUs could streamline the decision-making process and tailor the requirements and
alternatives to these specific hazards.

Following the completion of the FS/closure plan, a proposed plan will be prepared that identifies
the preferred remedial alternative for the OUs (which will include RCRA closure and corrective
action requirements). In addition to identifying the preferred alternative, the proposed plan will
also serve the following purposes.

e Prov asumn -y ofthecompleted RI/FS.

e Provi criteria by which analogous waste sites within the OUs not previously
characterized will be evaluated after the ROD is issued to confirm that the contaminant
distribution model for the site * consistent with the preferred alternative. Contingencies
also will be developed to move a waste site to a more appropriate waste group.

e Ident rperformance standards and ARARSs applicable to the OUs.

The proposed plan also will include a draft permit modification with unit-specific permit
conditions for RPPs and the RCRA TSD units for incorporation into the Hanford Facility RCRA
Permit (WA7890008967). After the public review process is complete, Ecology (as the lead
regulatory agency), in concert with the DOE and EPA, will make a final decision on the remedial
action to be ten, which is documented in a ROD. The Hanford Facility RCRA Permit,
subsequently, will be modified by Ecology to incorporate the ROD (and su sequent
amendments) by reference, authorizing the RCRA actions. If alternative decision-making
strategies are employed, lead agency realignments may be considered in consultations between
EPA and Ecology.

5.5 POST-RECORD OF DECISION ACTIVITIES

After the ROD and modification to the Hanford Facility RCRA Permit (WA7890008967) have
been issued, remedial design report (RDR) and remedial action work plan (RAWP) will be
prepared to detail the scope of the remedial action (which will include RCRA closure and
corrective action requirements). As part of this activity, DQOs will be established and SAPs will
be prepared to direct confirmatory and verification sampling and analysis efforts. Before
remediation begins, confirmation sampling will be performed to ensure that sufficient

character tion data are available to confirm that the selected remedy is appropriate for all waste
sites within the OUs, to collect data ne«  sary for the remedial design, and to support final

¢ 1lative risk assessments for the 200 Area National Priorities List site. Verification sampling
will be performed after the remedial action is complete to determine if ROD requirements have
been met and if the remedy was protective of human health and the environment. Additional
guidance for confirmatory and verification sampling is provided in Section 6.2 of the
Implementation Plan (DOE/RL-98-28).

The RDR/RAWP will include an integrated schedule of remediation activities for the OUs,
including the schedule for RCRA TSD unit closure, and will satisfy the re 1rements for an RPP
corrective measures implementation work plan and corrective measures design report. The
available options for remedy implementation throughout the 200 Area will be explored during
the course of the RIFS process and may be reflected in the RAWP. Following the completion of
the remediation effort, closeout activities will be performed as specified in the ROD,
RDR/RAWP, and the Permit.
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TERMS

600 Area Central Landfill (Solid Waste Landfill)

600 Area Original Central Landfill
alpha energy analysis

as low as reasonably achievable
below ground surface

Comprehensive Environmental Response, Compensation, and

Liability Act of 1980
Central Landfill

Cleanup Levels and Risk Calculations under the Model Toxics
Control Act Regulation (CLARC Version 3.1) (Ecology 94-145)

contaminant of concern

contaminant of potential concern

cold vapor

detection limit

U.S. Department of Energy

data quality objective

decision rule

decision statement

Washington State Department of Ecology
U.S. Environmental Protection Agency
feasibility study

germanium-lithium

Groundwater Remediation Project
groundwater

Hanford Environmental Information System
high-purity germanium

ion chromatography

inductively coupled plasma
Laser-Assisted Ranging and Data System
low- b l_ ind

low-level waste

mixed waste

not applicable

sodium iodide

National Environmental Policy Act of 1969
69 FR 39449

Nonradioactive Dangerous Waste Landfill
Old Central Shop Area

Office of Solid Waste and Erriergency Response

operable unit

polychlorinated biphenyl
preliminary remediation goal
quality assurance

q ity assurance project plan
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quality control

Resource Conservation and Recovery Act of 1976
Reduction-Oxidation

RESidual RADioactivity (dose model) (ANL 2002)

remedial investigation

record of decision

railroad

remove/treat/dispose

sampling and analysis plan

Final Hanford Site Solid (Radioactive and Hazardous) Waste
Program Environmental Impact Statement, Richland, Washington
(DOE/EIS-0286F)

semivolatile organic analyte

to be determined

thermoluminescent dosimeter

Hanford Federal Facility Agreement and Consent Order
transuranic (waste materials contaminated w 1 more than
100 nCi/g of transuranic materials having half-lives longer than
20 years)

treatment, storage, and/or disposal (unit)

upper confidence limit

unsegregated (waste type)

volatile organic analyte

volatile organic compound

Washington Administrative Code

Waste Information Data System

X-ray fluorescence
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e Data collection specifications for sites that will be assessed as part of the RI/FS process
for Bin 3.

Al.2  200-SW-1 AND 200-SW-2 OPERABLE UNIT
WASTE ¢ TE LOCATIONS

1€ 200-SW-1 and 200-SW-2 OU waste sites are located in south-central Washington State
within and adjacent to the Hanford Site’s 200 Areas. Most of the sites are located within the
Central Plateau Core Zone. Figure A-1 is a map of the Hanford Site that shows the location of
the 200 Areas and indicates the additional detailed map coverage for the 200-SW-1 and
200-SW-2 OU waste sites (Plates 1 through 3 are included in Appendix C, in pocket). Plate 1
shows the 200 Areas, the location of the Core Zone, and the 200-SW-1 and 200-SW-2 OU waste
site locations outside the 200 Areas and the Core Zone. Plate 2 shows the 200-SW-1 and
200-SW-2 OU waste site locations that are part of the 200 West Area. Plate 3 identifies the
200-SW-1 and 200-SW-2 OU waste sites located within the 200 East Area. Section 2.2 of the
Work Plan | Appendix B provide descriptive information regarding each waste site.

Al.3 CONTAMINANTS OF CONCERN

Step 1 of the DQO process identifies the need to develop a list of COCs for the 200-SW-1 and
200-SW-2 OU waste sites. Development of the list of COCs is an essential step toward refining
the conceptt  site models. For the 200-SW-1 and 200-SW-2 OU waste sites, a list of the
potential rac active, organic, and inorganic COCs that were, or could have been, placed in the
waste sites was compiled. The compilation was based on the following DQO documents for the
200 Areas OUs and those COCs identified in DOE/RL-98-28, 200 Areas Remedial
Investigation/Feasibility Study Implementation Plan — Environmental Restoration Program)

i tent: ~ m Plan).

200-CW-1 BHI-01239 200-CW-1 Gable/B-Pond and Ditches Cooling Water Waste 1999
Group Remedial Investigation DQO Summary Report
200-CS-1 CP-13196, Data Quality Objectives Summary Report for Designation of the 2001
Draft A 200-CS-1 Investigation Derived Wastes
0 V-5 BHI-01591 Data Quality Objectives Summarv Report for Designation of the - 2002

200-CW-5 Investigation Derivea  1istes
200-LW-1and LW-2  'WMP-18098  Data Quality Objectives Summary Report for the Designation of 2003

the 200-LW-1 and 200-LW-2 Operable Unit Investigation-Derived
Wastes, 2003

200-MW-1 WMP-20380  Data Quality Objectives Summary Report for the Designation of 2004
the 200-MW-1 Operable Unit Investigation-Derived Wastes
200-PW-1 BHI-01608 Data Quality Objectives Summary Report for Designation of 2002

200-PW-1 Investigation-Derived Wastes

200-PW-2 and PW-4  CP-14682 Data Quality Objectives Summary Report for the Designation of 2003
the 200-PW-2 and 200-PW-4 Investigation-Derived Wastes

200-TW-1 and TW-2  BHI-01492 Data Quality Objectives Summary Report for 200-TW-1 and 2001
200-TW-2 Waste Designation
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Al4 DATA QUALITY OBJECTIVES

EPA/600/R-96/055, Guidance for the Data Quality Objectives Process, was used to support the
development of this SAP. The DQO process is a strategic planning approach that provides a
~sstematic method for defining the criteria that a data collection design should satisfy. Using the
QO process ensures that the type, quantity, and quality of environmental data used in

decision making will be appropriate for the intended application.

nis section summarizes the key outputs resulting from the implementation of the seven-step
DQO process. Additional details are provided in WMP-22210.

Al.4.1 Statement of the Problem

Because of the wide variety of waste sites in the 200-SW-1 and 200-SW-2 OUs, the initial
scoping for the DQO process included evaluating the conceptual site models for possible
remedial approaches that could be applied to the different waste site configurations. The
problem was described as determining appropriate remediation pathways for the 200-SW-1 and
200-SW-2 OU waste sites. The waste sites were divided into three bins, Bin 1 (potentially no
remediation necessary), Bin 2 (candidate for waste to be RTD with observational approach for
characterization), and Bin 3 (candidate for full RI/FS process). The goals were to efficiently
confirm no further action for minor waste sites (Bin 1), efficiently clean up moderately complex
waste sites v ere waste geometry and site characteristics lend themselves to RTD (Bin 2), and
establish the most appropriate method to address potentially high-dose radioactive waste within
the large burial grounds (Bin 3B). The remedial path for the LLBG TSD sites within Bin 3A
was established in 69 FR 39445. The NRDWL TSD site in Bin 3A also has been identified as a
candidate for closure with a cover (DOE/RL-90-17). Supplemental data to support closure with
an engineered barrier will be collected in accordance with this SAP. Data are req red to support
analyses of the proposed remedial strategies.

The conceptual models described Bin 1 sites as containing few or no regulated constituents, with
no impact to groundwater, ecosystems, or human health. Bin 2 sites were described as
containing waste that is limited in areal extent, whose nature is fairly well described, and which
do not pose undue personnel risk to remediate. .ue waste ir. ...n 2 sites is primarily dry waste;
most of it is expected to contain only low levels of contamination, shallowly buried in a dry
landscape. ( 1tamination is very unlikely to have spread into the vadose zone below the waste
sites. Bin 3 sites were described as containing waste buried in large (1 to 475 acre) sites, some
of which pre-date RCRA regulations and whose contents are not as well defined. Some are
covered under WA 7890008967, Hanford Facility RCRA Permit (Bin 3A) and are slated to be
closed with an engineered barrier (cap); others require additional characterization to establish the
most appropriate ren  1ial options (Bin 3B). Some of the sites contain large inventories of
plutonium (1 to 400 kg) and uranium (100 to 400,000 kg), and/or dangerous/haza ous wastes.
Because the waste is dry and is buried in shallow trenches in a dry landscape, and the sites did
not receive bulk liquids, it is unlikely that contamination has spread into the vadose zone. It is
likely that some of the buried waste containers have been breached and potentially have
contaminated surrounding soil.
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are potentially contaminated will be considered candidates for the RTD approach and reassigned
as Bin 2 sites.

If contamination is below detection or background levels, variance estimated from the
field-screening measurements will be used to develop a statistically based sampling program
with samples submitted for laboratory analysis. The results will be applied to confirm site
conditions. Samples iken during this process also will be evaluated at the 0 to 0.3 m (0 to 1 ft)
pth to support an ecological risk evaluation. If the results of the characterization do not
licate the presence of contamination above PRGs, the site will be proposed for “No Further
Action” under CERCLA.

Al.4.4.2 Bin 2 Sampling Approach

most of the waste sites in Bin 2 are presumed to be contaminated. The sampling approach is
intended to confirm the presence and location of contamination before initiating tt RTD
process.

A walk down of each site will be conducted to observe and record the presence of waste

aterials and any significant site conditions. Records will be reassessed to determine whether

znificant changes have occurred such that the initial sampling approach should be modified.
This review also will consider the results from other Hanford Site remedial activities at
analogous waste sites (e.g., 118 and 618 Burial Grounds) to determine whether approaches used
at those locations can be applied to the Bin 2 sites (e.g., 600 OCL). Based on this review, if site
characteristics or contamination appear more complex than initially assumed, it may be
appropriate to reassign some of the Bin 2 sites to Bin 3 in order to conduct a more extensive
evaluation of site conditions or alternative approaches before entering into an RTD process for
specific sites.

The presence of contamination will be confirmed with field-screening methods. Field screening
methods for radioactive contamination will be used to establish the bound es of contamination
(area and depth) and provide data to support an as low as reasonably achievable (ALARA)
evaluation for subsequent RTD work. Field-screening methods also will be used to determine if
chemical contamination is present above detection levels, using the same approach as described
for tt Bin 1 sites. ..le data will be used to identify the extent of contamination and to ic  itify
health and safety concerns.

If contamination is below the detection or background levels, variance estimated from the
field-screening measurements will be used to develop a statistically-based sampling approach.
Samples will be submitted for laboratory analysis, which in turn will be applied to verify the site
conditions. Samples taken during this process also will be evaluated at the 0 to 0.3 m (0 to 1 ft)
depth to support an ecological risk evaluation. If characterization does not indicate the presence
of contamination above PRGs, the site will be proposed for “No Further Action” under
CERCLA.

If laboratory samples indicate contamination is present above PRGs, 2 cost-benefit analysis will
be conducted during the FS process before recommending an RTD pathway.
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Al.4.4.3 Bin 3 Sampling Approach
Al.4.4.3.1 Bin 3A Approach

As noted previously, the Bin 3A sites are TSD units regulated under the site RCRA program.
Waste disposal is managed and the sites are environmentally monitored. The NEPA solidw e
ROD determined that the LLBG TSD sites would be placed under an engineered cover
(69 FR 39449). A closure plan also has been submitted for the NRDWL, which indicates that a
cap is to be constructed over that site. Although this closure plan has not been finalized, closure
with a cap would be consistent with Hanford Federal Facility Agreement and Consent Order
sology et al. 1989) (Tri-Party Agreement) Section 5.3 and WAC 173-303-665(6), “Dangerous
Waste Regulations,” “Landfills,” “Closure and Post-Closure Care,” which require a cover over
landfills. Available monitoring information, site characterization studies, and waste inventory
;ords adequately address radioactive and inorganic constituents in the LLBG sites. Passive
l-gas surveys will be performed to obtain data regarding the presence of volatile organics in
the LLBG sites. Results from the soil-gas surveys will be evaluated to determine the need for
collection of soil samples to establish the nature and extent of any contamination that may be
present. San les will be evaluated to determine whether site conditions require the
implementation of interim measures before a cap is placed. Soil-gas surveys previously have
been conducted at the NRDWL site (BHI-01115, Evaluation of the Soil-Gas Survey at the
Nonradioactive Dangerous Waste Land(fill).

Al.4.4.3.2 Bin 3B Approach

Bin 3B sites include industrial and dry waste burial grounds, most of which operated for many
years with little or no records of waste disposal practices or inventory to allow any form of
detailed determinations of waste type, dose, or volume within specific trenches. At the industrial
burial grounds, which received large pieces of failed or obsolete equipment, geophysical surveys
and radioactive contamination surveys will be used to identify anomalies for further screening
and confirmational sampling. At each of the dry waste burial grounds, which received all types
of miscellaneous wastes, discrete trenches containing wastes that represent disposal activities at
each burial ground were selected for characterization. At each of these selected trenches,

:ophysical and radioactive contamination surveys will  iide the selection of loc: ons for
further field screening and targeted soil sampling.

Results from the characterization of Bin 3A and 3B sites will be used in the FS, including the
development of cost and ALARA models.
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A2.8 ANALYTICAL METHODS

Samples collected during implementation of this SAP will be analyzed using the methods
specified in Tables A-9 and A-10 for soil samples and Table A-11 for soil vapor samples. All
sampling, field analytical, and laboratory analytical services required by this SAP will be
performed in accordance with DOE/RL-96-68. Issues dealing with sampling, sample handling,
analytical support, data validation, and sample management services are managed in accordance
with CP-GPP-EE-01-2.7, Environmental Information Systems — Sample Disposition Records.

A3.0 FIELD-SAMPLING PLAN

This chapter describes the approach that will be used to characterize sites in the 200-SW-1 and
10-SW-2 OUs, based on the remediation bins. Sections A3.1 through A3.4 provide the
sampling designs for the remediation bins; Section A3.5 describes the field screening methods.

A3.1 BIN1SITES

Bin 1 contains 22 sites, 18 of which are from the 200-SW-1 OU (nonradioactively
contaminated). The sites are predominantly burn pits, ash disposal sites, and known locations of
random waste dispos  from miscellaneous site activities. The sites are generally believed to be

. uncontaminated or only minimally contaminated; however, the records are sufficiently
ambiguous that the contamination status must be confirmed. Any contamination that is present
should be at or near the surface. The objective for Bin 1 sampling will be to verify that the sites
dc it require any remedial activity.

A3.1.1 Sampling Approach

Figure A-2 illustrates the decision logic and characterization steps for the Bin 1 sites, as
described in the fc owing paragraphs:

* Records Review: The historical data and available records for the waste sites within
Bin 1 will be reassessed prior to sampling to evaluate the available information regarding
conditions at these sites. In addition, new or revised details regarding site history,
location, size, disposal records, waste inventory, etc., will be reviewed. This information
will be used to guide the field characterization program.

* Site Walk Down/Define Boundaries: Waste and contamination at the Bin 1 sites are
anticipated to be present primarily at or near the surface. As a first step in the field
activities, the project will conduct a walk down of each site, observing and recording the
presence of waste materials and any significant site conditions. If records or site
conditions in cate the potential for buried waste, ground-penetrating radar or other
appropriate non-intrusive techniques will be used to define the boundaries of the waste
disposal area.
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GORE-SORBER) with confirmatory samples where screening indicates the
presence of contamination.

— Site-Specific Sampling: In addition to the above screening methodologies,
indivi 1al waste sites within this bin may have a specific contaminant issue that
needs »be addressed through a targeted sampling approach. XRF technologies
will be applied in a systematic manner appropriate to each site to evaluate for e
presence of regulated metals. Shallow soil samples will be collected and analyzed
for polychlorinated biphenyls or other constituents if site records indicate the
potential presence of specific constituents. Soil sampling may require shallow,
surface-based collection methods and shallow, subsurface-based methods
(e.g., test pits or direct push technologies such as GeoProbe).

e Follow-up Targeted Sampling: If any results from the previous steps show that
contamination is potentially present above levels of concern, follow-up targeted sampling
may be needed to define the lateral and/or vertical extent of the soil contamination at
these sites to support RTD activities. A cost-benefit analysis will be conducted in the FS
before recommending an RTD process, subsequent to approval of the ROD. This
analysis will include the development of cost estimates for RTD, and post TD
sampling.

e Verification Sampling: If contamination is below levels of concern, variance estimated
from the field-screening measurements will be used to develop a statistica 7 based
sampling and laboratory analysis process, which will be applied to confirm site
conditions. Samples taken during this process also will be evaluated at the 0 to 0.3 m
(Oto 1 ft) dej 1, if needed to support an ecological risk evaluation. If laboratory samples
confirm the absence of contamination above PRGs, the site will be roposed for “No
Further Action” under CERCLA.

» RTD Approach: The presumptive remedy for contaminated media and materials at the
Bin 2 sites is RTD. Excavators, front-end loaders, and other equipment, as appropriate,
will be used to excavate and remove the waste at these locations after approval of the
ROD. Field-screening techniques for radionuclides, volatile organic chemicals, and
selected n als (e.g., lead, chromium) will be used to determine the lateral and vertical
extent of contaminated media, as well as the contaminant concentrations, during waste
removal actions at these sites using the observational approach. Waste will be
segregated, as appropriate, for treatment and repackaging for disposal to an approved
waste disposal facility. Following removal actions, the variance, calculated using
field-screening data, will be used to establish a statistically based soil sampling location
scheme to verify cleanup, using results from laboratory analysis as a basis for site
closure.

A3.2.2 Bin 2 Sampling Design

Contamination is anticipated at Bin 2 sites. The objective of the characterization program will be
to confirm the presence and extent of contamination requiring action, as well as evaluate the cost
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Removal and radioactive contamination field screening of soil cover materials (if present)
to expose the waste site materials

Performing radioactive contamination surveys of the exposed surface to determine the
extent of contamination (if any) under the soil cover and locating the area with the
highest level of contamination

Evaluating soil screening analysis results, at the location with the high contamination
levels, for waste characterization and designation

Excavation of the contaminated media (soil, waste materials, wood, concrete,
asphalt, etc.)

Performing a verification radionuclide/chemical contamination survey, which includes
subsequent laboratory analysis of soil samples to document the successful removal of
contaminated media to levels below remedial action levels.

Site conditions may be encountered where targeted monitoring and sample collection are
required to meet additional project needs. Examples of these situations include the following.

A3.3

If action levels for health and safety are approached that require increased environmental

and worker protection, a sampling activity may be initiated. Action levels are defined in

the appropriate documents (i.e., radiation work permit, health and safety plan) and will be
referenced in the instruction guide.

If visual anomalies are encountered during the site inspection or excavation, a sampling
activity may be initiated. Visual anomalies include discoloration of soils, appearance of a
sheen on soil particles, obvious changes in soil textural characteristics, unexpected waste
materials being uncovered, or other unexpected changes in site conditions.

If the waste profile, as indicated by onsite measurement, approaches the Environmental
Restoration Disposal Facility waste acceptance criteria (BHI-00139, Environmental
Restoration Disposal Facility Waste Acceptance Criteria), a sampling activity will be
initiated to support waste characterization and designation.

Increases in contaminant levels, as determined by onsite measurements that indicate the
presence of u :xpected levels of contamination, may require a sampling activity.

Other field cc ditions may be encountered in which additional sampling may be required.
All sampling activities will be evaluated by project and/or technical personnel to ensure
that sampling and analysis activities are performed to specifically address the field
condition in a cost-effective manner.

BIN 3A SITES

The Bin 3A site grouping includes the LLBG TSD sites slated to be closed with a cap
(69 FR 39449). Bin 3A also includes the NRDWL TSD site, anticipated to be closed with a cap
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‘OE/RL-90-17), and the 600 CL, which is adjacent to the NRDWL and will be closed in

njunction with that site. The inventory for the trenches at these sites that received waste
post-1986 is well defined. Trenches that received waste before 1986 generally have good
records, but did not keep detailed inventory of the nonradioactive wastes. The sites have been
operated under WA7890008967 and monitored through a system of groundwater monitoring
wells. All of the TSD units will be characterized, based on the available monitoring information,

e characterization studies, and waste inventory records. Because these burial grounds have
been operating as regulated facilities and the monitoring program does not indicate any releases,
only limited additional characterization will be performed in order to more fully address the
potential for volatile organics contamination.

A3.3.1 Sampling Approach

As noted above, portions of some of these burial grounds received waste before 1986, during a
period when detailed records were not maintained for the nonradioactive waste constituents.

1is results in a concern that some trenches may have been used for disposal of containerized
11quid organic waste after 1973, when disposal of liquid organic waste to the soil column ceased,
and before 1986. Passive soil-gas surveys (using GORE-SORBER or EMFLUX) will be
conducted at specific trenches that could have received waste from 1973 to 1986 at each of the
Bin 3A burial grounds, using a survey grid with 20 m spacing. Table A-15 illustrates the
operations periods for the various burial grounds and trenches. The table illustrates those
trenches that could have accepted containerized liquid organic wastes during the timeframe of
concern (1973-1986). In addition, although the majority of the waste in the Bin 3A burial
grounds was disposed of before Ecology began to regulate the hazardous component of mixed
waste (August 19, 1987), engineering drawings for the burial grounds identify waste in trenches
using the following codes:

e A LLW Low-Level Waste

e B LLW-MW Low-Level Waste and Mixed Waste

e C LLW-MW-L Low-Level Waste and Mixed Waste with Liquid

e« D TRU Transuranic

e E TRU-MW Transuranic and Mixed Waste

e F TRU-MW-L Transuranic and Mixed Waste with Liquid

« U USG U in front of map symbols indicates an unsegregated waste type.

Trenches were selected for soil-gas evaluation based first on their potential to have received
waste during the time period of 1973 to 1986 and second on an indication from the drawings that
they may have received liquid waste. If the records do not suggest that trenches within a burial
ground received liqu waste, then trenches were selected based on records indicating that they
received what would ow be considered mixed waste or unsegregated waste or could be
considered to be representative of the 1973-1986 timeframe.

1. Burial ground 218-E-10 is shown on Drawing H-2-92004, Industrial Burial Ground
218-E10 Site-Plan and Details. The drawing does not indicate that the site has received
liquid wastes. Trench #12 is shown on the drawing as having received LLW and mixed
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waste. Trench #11 and #16 were selected to represent the burial ground trenches from
the period of concern.

. An engineering drawing that illustrates the waste codes disposed to specific trenches was
not available to review for Burial Ground 218-E-12B. Trenches 19, 26, and 31 were
selected as sites for investigation, based on their operating dates potentially straddling the
time of concern.

. Burial Ground 218-W-3A is shown on Drawing H-2-34880, Dry Waste Burial
Ground 218-W-34. Trench 3S was selected for investigation, based on the waste code
“C” being assigned to the full length of that trench. Trenches 12 and 20 also were
selected because sections of those trenches were coded as having liquids disposed to
them.

. Burial Ground 218-W-3AE is shown on Drawing H-2-75351, Dry Waste Burial
Ground 218-W-3A4E. Trenches 5 and 10 were selected based on sections of those
trenches being shown as having received liquid wastes. Trench 2 also was selected as
representative of the disposal time frame.

. Burial Ground 218-W-4B is shown on Drawing H-2-33055, Dry Waste Burial
Ground 218-W-4B. Trenches 7 and 11 were selected for investigation. Both of these
trenches are coded as having received liquid wastes. All other trenches in this burial
ground did n« receive waste after 1973. Trench 7 was constructed with vent risers,
which may be sampled in lieu of passive soil-vapor sampling.

. Burial Ground 218-W-4C is shown on Drawing H-2-37437, Dry Waste Burial Ground
218-W-4C. Trenches 4,7, 19, and 23 were selected based on sections of those trenches
being shown as having received liquid wastes. Trench 28 also was selected to represent
the operating period of this site. Trenches 4 and 7 were constructed with vent risers,
which were sampled for volatile organic compounds in 2002 in support of the

200-PW-1 OU RI (DOE/RL-2001-01, Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable Unit RI/FS Work Plan, Includes: 200-PW-1,
200-PW-3, and 200-PW-6 Operable Units) and in 2003 in support of TRU retrieval
operations (DOE/RL-2003-48, 218-W-4C Sampling and Analysis Plan). These  ults
also will be used to support the 200-SW-2 OU characterization, and no passive soil-vapor
sampling will be conducted at these two trenches.

. Burial Ground 218-W-5 began operation in 1986. As a result, the trenches in this burial
ground were not receiving waste during the 1973-1986 time frame and will not be
investigated for VOC contamination.

The number of samp g locations within each trench is listed in Table A-16. The passive
samplers will be placed, if possible, in the soil covering the buried waste in the selected trenches.
However, if this area cannot be accessed at a trench because of safety concerns, the samplers will
be placed along the perimeter of that trench.

The results of the passive soil-vapor surveys will be evaluated to identify any areas of elevated
VOC concentrations. At locations of elevated VOC concentrations, additional samplers may be
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piaced, using a refined spacing of 10 m, both along and perpendicular to the survey line, to
evaluate the source and extent of contamination.

—-1l-vapor samples v 1 be collected from the vadose zone at up to three areas of elevated VOC
ncentrations within each burial ground using a direct push technology (e.g., cone
 -netrometer) for subsurface access. Two locations, one on either side of the trench at the
'~ zation of the “hot spot,” will be sampled at each area of elevated VOC concentrations. As the
ne penetrometer is advanced, active soil-gas samples will be collected every 1.5 m (5 ft).
me penetrometer pushes will be conducted to a depth of 2.5 times waste burial depth or
usal, whichever comes first. All pushes must exceed 1.5 times waste burial depth to be
septable. If contamination is measured at 1.5 times waste burial depth, { :n the penetrations
must continue until either the contamination ends or 2.5 times the waste burial depth is reached.
ie active soil-gas samples will be analyzed for VOCs using a field screening technique
(Table A-11).

__1of the passive and active soil-gas data will be evaluated to determine areas that appear to
define a VOC plume in the vadose zone. At the location in an apparent plume with the highest
VOC concentrations based on field screening, a soil-vapor sample will be collected in a

rtainer (e.g., SUMMA canister') for laboratory analysis (Table A-11). If no VOC plumes are
apparent at a given trench, laboratory samples will not be collected.

If feasible, a soil sample will be collected at locations where the concentration of a VOC in a
'~hHoratory-analyzed vapor sample exceeds 1 percent of its theoretical saturated vapor
ncentration. The soil samples will be analyzed for VOCs (Table A-10).

As noted in Section 2.2.6.1.7 of the work plan, a heavy snowfall and rapid melting in the
1979-1980 winter caused flooding in the 218-W-4C Burial Ground. Drums were observed

vating in Trench 4 and were recovered undamaged (WHC-EP-0225, Contact-Handled
Iransuranic Waste Characterization Based on Existing Records). Volatile organic contaminants
were detected in the vadose zone at the east end of trench 4 in 2002 (CP-13514, :
200-PW-1 Operable Unit Report on Step I Sampling and Analysis of the Dispersed Carbon
Tetrachloride Vadose Zone Plume). An additional soil probe will be advanced at a location
adjacent to trench 4 in Burial Ground 218-W-4C to determine whether any contamination was
carried into the subst  ace from flooding associated with histc  :al snowmelt at this site.

If trucks are not allowed adjacent to burial ground trenches (e.g., insufficient space between
trenches), hand-augering equipment will be needed to penetrate into the vadose zone.

Four of the LLBG TSD sites include trenches that contain retrievably stored suspect TRU
wastes. The TRU retrieval program will characterize the substrate soils underlying the locations
of retrievably stored waste in accordance with Tri-Party Agreement Interii  Milestone M-91-40
to evaluate whether contaminants have been released to the environment.

ISUMMA is a trademark of Moletrics, Inc., Cleveland, Ohio.
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Active soil-vapor sa1 H»ling using a direct-push technology for subsurface access was conducted
__the NRDWL in 1997 (BHI-01115). The 600 CL site has been monitored quarterly for VOCs
~=ce 1997.

Remedial options for VOC contamination found in these investigations will be evaluated as part
‘the FS.

3.3.2 Bin 3A Sampling Design

1e LLBG sites are slated to be capped, based on the NEPA Solid Waste ROD (69 FR 39449).
indfill closure with a cap is anticipated for the NRDWL (and adjacent 600 CL) site. The
objective of the characterization program is to determine whether the sites have the potential for
volatile organic contamination that may require interim remedial measures before the caps are
placed. Passive soil-gas surveys will be used at trenches identified as having the highest
potential to have received containerized liquid organic waste. Results of the passive soil-gas
surveys will be used to focus vadose zone investigations in the burial grounds. Data collected
wring these investigations will be used to support evaluations of interim remedial options during
= FS.

A3.4 BIN3BSITES

Bin 3B includes those historical, radioactive burial grounds that are not as well defined inte s
"inventory or waste disposal practices. The majority of these sites received some or all of their
.. astes in the 1944 to mid-1960s timeframe, when records of waste inventory and waste disposal
. actices were incon lete. Bin 3B burial grounds can be subdivided to include industrial and
dry waste burial grounds, most of which operated for many years with limited information on
waste disposal practices or inventory. An unplanned release site, UPR-200-E-95, also has been
placed in the Bin 3B category because of its proximity to some of the burial grounds
(e.g., 218-E-2A, 218-E-5) included in this bin.

A3.4.1 Industrial Waste Burial Grounds Sampling
Approach

Industrial waste burial grounds received large pieces of failed or obsolete equipment. At each of
the eight industrial waste burial grounds, grids with 10 m spacing will be establishe over the
extent of the burial ground (Table A-17). Geophysical surveys will be performed at the grid
nodes to identify the extent of the burial grounds and to locate anomalies indicative of buried
waste and equipment. Geophysical surveys will be conducted using magnetic and
electromagnetic methods. Ground-penetrating radar may be used if needed to confirm
correlations between the first two methods. Additional invéstigations will be conducted at
locations of identified anomalies using nonintrusive passive gamma surveys (e.g.. using TLDs)
and passive soil-gas samplers placed at grid nodes. It is expected that this grid w  be triangular,
with a spacing of approximately 10 m. However, because the size and density of “ = anomalies
may very significantly, it may be necessary to adjust the grid spacing. (NOTE: The proposed
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« aracterization activities. Using real-time instrumentation, gamma readings will be evaluated
aver each trench. This information will be used as part of the TLD placement.

3.5.5 Chemical-Screening Measurements

sle A-20 lists the chemical field-screening methods that may be used at RTD sites during soil

10val operations. Where field screening can be used to detect and quantify contaminant

icentrations at the site, a relative percent difference or (s) and (X ) can be computed.
1wun-detect results should be considered at half the detection limit for such computations
(Statistical Guidance for Ecology Site Managers [Ecology 1992]). If more than 50 percent of the
results are below det  ion, the field measurements are not suitable for computing a relative
percent difference or (s) and (x ).

Chemical field screening may be employed to determine anomalous conditions, assess site

- ~ntaminant variability, and confirm the need for remediation. The potential nonradioactive
JCs will be evaluated against potential screening technologies to determine if field screening

offers an advantage. Censored data (non-detect results) are not likely usable when the practical

~antitation limit of the field-screening method is equal to or above the level of concern.

vuemical field screening will be completed using the most practical techniques appropriate

under expected sampling constraints. COC fate and transport, constituent location, and

~~vironmental impacts (such as degradation) must be considered in determining target
mpounds for field screening.

Field-screening instruments will be used, maintained, and calibrated in accordance with the
manufacturer’s specifications and other approved procedures. The field geologist will record
field-screening results in the field log.

A4.0 HEALTH AND SAFETY

All field operations will be performed in accordance with Fluor Hanford health and safety
requirements and the appropriate Waste Disposal/GRP procedures. In addition, a work control
package will be prepared, in accordance with procedures that will further control site operations.
This package will include an activity hazard analysis, a site-specific health and safety plan, and
applicable radiological work permits. Work shall be performed in accordance with site-specific
health and safety plans and applicable radiological work permits.

The sampling procedures and associated activities will take into consideration exposure
reduction and contamination control techniques that will minimize the radiation exposure to the
sampling team as required by the procedures mentioned above.

Health and safety personnel will use data collected during the response action as input to
determine exposure levels to workers and to conduct health and safety assessments in accordance

with the health and safety plan.
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A5.0 I ANAGEMENT OF INVESTIGATION-DERIVED WASTE

The waste generated during excavation or characterization activities will be managed in
accordance with the “Strategy for Management of Investigation Derived Waste”

.cology et al. 1995) and as directed in the 200-SW-1 and 200-SW-2 OU waste control plan )
be prepared). Guidance will be provided on the management of investigation-derived waste,
waste minimization practices, and waste types applicable to the 200-SW-1 and 200-SW-2 OU
~~mpling and analysis activities.

unused samples and associated laboratory waste from analyses will be dispositioned in
cordance with the laboratory contract, which in most cases will require the laboratory to
spose of this material. The approval of the remedial project manager is required before
turning unused samples or waste from offsite laboratories.

Investigation-derived waste is defined as potentially contaminated waste materials that result
from field characterization activities and may pose a risk to human health and the environment.
1is waste may incli e soil and other materials from the collection of samples, residues from the
sting of treatment technologies, contaminated personal protective equipment, decontamination
fluids (aqueous or ot :rwise), and disposable sampling equipment (Guide to the Management of
Investigation-Derived Wastes, Publication 9345.3FS [EPA 1992]).
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Figure A-4. Bin 2 Characterization Logic.
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Figure A-6. Bin 3B Dry Waste Characterization Concept.
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Table A-3. Preliminary Remediation Goals to Support Determination of Detection Limits.

Radionuclides Inside the Central Plateau Industrial Land Use (Core Zone) Boundary

15 mrem/yr above background via

one industrial Co.re Zone scenario while under Contaminant-specific; RESRAD
DOE control; 15 mrem/yr above modeling®

(0to 15 ft) bgs background at the end of the exclusive-use &

period if DOE control is relinquished.?

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

2
-

Contaminant-spec  :; RESRAD

o groundwater) modeling”

Nonradioactive Constituents Inside the Central Plateau Core Zone Boundary

Direct exposure WAC 173-340-745 in
Ecology 94-145; and for comparison Chemical-specific
(0to 15 ft) bgs WAC 173-340-740°

Soil-screening values for protection of
: groundwater WAC 173-340-747(4)

i to groundwater) | three-phase equilibrium model in
Ecology 94-145

muclide standards are not final and will be agreed upon in the ROD.
LESRAD dose model (ANL 2002, RESRAD for Windows, Version 6.21) has been usec  r similar waste sites and
1 as a minimum for direct exposure. If more appropriate models are developed, they will be evaluated for use.
©173-340-740 standards may be considered for waste sites outside the Core Zone as part of a range of exposure

y provide additional information to decision makers.

one

Chemical-specific

3y 94-145, Cleanup Levels and Risk Calculations under the Model Toxics Control Act Cleanup Regulation;
wsion 3.1.
173-340-740, “Unrestricted Land Use Soil Cleanup Standards.”
173-340-745, “Soil Cleanup Standards for Industrial Properties.”
vwau 173-340-747(4), “Deriving Soil Concentrations for Ground Water Protection,” “Overview of Methods,” “Fixed
Parameter Three-Phase Partitioning Model.”

bgs = below ground surface.
DOE = U.S. Department of Energy.
RESRAD = RESidual RADioactivity.
ROD = record of decision.
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