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EXECUTIVE SUMMARY

This plan provides the technical basis and associated protocols to support Phase 1 final status survey
(FSS) data collection and interpretation as part of the West VValley Demonstration Project Phase 1
Decommissioning Plan process. This plan is consistent with the Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM).

The Phase 1 Decommissioning Plan provides the relevant derived concentration guideline levels
(DCGLs) for the Phase 1 radionuclides of interest. This plan includes protocols that will be applied to the
deep excavations planned for Waste Management Area (WMA) 1 and WMA 2, for surface soils outside
the WMA 1 and WMA 2 excavations that do not have contamination impacts at depths greater than

one meter, and for areas that are used for Phase 1 contaminated soil lay-down purposes. All excavated
and lay-down areas will be classified as MARSSIM Class 1 areas. Surface soils that have not been
excavated, are not expected to exceed DCGLs, and do not have contamination impacts at depths greater
than one meter will be divided into either Class 1 or Class 2 areas depending on the expected potential for

surface soil contamination in those areas.

The plan uses gamma scans combined with biased soil samples to address DCGL.q concerns. The plan
uses systematic soil sampling combined with area factors to address DCGL,, and DCGL.n. concerns. The
Sign test will be used to statistically evaluate DCGL,, compliance. If the results from the characterization
sampling and analysis plan (CSAP) data collection indicate that background may be a significant issue for
Sign test implementation, the Wilcoxon rank sum (WRS) test will be used instead to demonstrate DCGL,,
compliance. A reference area will be selected on the basis of CSAP data results if the WRS test becomes

a necessity.
The WMA 1 excavation footprint includes approximately 476 foundation pilings that will be trimmed and
left in place. Piling-specific systematic and biased sampling will be conducted to address concerns that

these pilings may have served as preferential flow pathways into the underlying Lavery till.

Phase 1 FSS data collection results will be summarized, presented, and interpreted in one or more FSS

reports.

Rev. 1 iX May 31, 2011
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1.0 INTRODUCTION AND PURPOSE

The Phase 1 Decommissioning Plan for the West Valley Demonstration Project, Revision 2 (Phase 1 DP;
see DOE 2009) describes the Phase 1 decommissioning activities proposed for the West Valley
Demonstration Project (WVDP) premises. These activities will at least partially address residual
radionuclide contamination concerns in environmental media (soils, sediments, and groundwater). The
Phase 1 DP includes unrestricted release derived concentration guideline levels (DCGLs) for the
identified radionuclides of interest (ROIs) pertinent to the environmental media to be addressed by

Phase 1 activities.

This final status survey plan (FSSP) describes the decision-making process and data requirements
necessary for Phase 1 final status survey (FSS) purposes. The contents of this plan supplement and
expand upon contents of the Phase 1 DP Section 9 and Appendix G. The information contained in this
plan is consistent with the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM)
(NUREG-1575 and DOE/EH-412/0020/0403; see DOE 2000 and NRC 2000) and NUREG-1757

(NRC 2006). All field activities conducted as part of FSSP activities will be conducted consistent with the
Health and Safety Plan described by the Phase 1 DP.

The objective of the Phase 1 decommissioning activities is to remove certain facilities and remediate
specific portions of the WVDP premises to criteria for unrestricted release consistent with the license
termination rule in the Code of Federal Regulations at 10 CFR 20.1402 in a manner that will not limit
future Phase 2 decommissioning options. The Phase 1 DP activities are intended to reduce short- and
long-term health and safety risks in a manner that will ultimately support the Phase 2 decommissioning

activities required to complete decontamination and decommissioning of the project premises.

As part of Phase 1 decommissioning activities, data will be collected to demonstrate that upon completion
of the Waste Management Area (WMA) 1 and 2 excavations, the excavation floors meet the appropriate
DCGL requirements. In addition, the U.S. Department of Energy (DOE) may also choose to collect data
to demonstrate that surface soils for other portions of the WVDP project premises also meet the Phase 1
DCGL requirements (DP Revision 2, Table 5-14) for those areas where contamination is not present at
depths greater than one meter (1 m). Examples of these areas include the following: (1) soils exposed by
hardstand, pad, or foundation removal that are believed to be below DCGL requirements; (2) soils with

surface contamination above DCGL goals that DOE chooses to remediate; or (3) other soils where there is

Rev. 1 1 May 31, 2011
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no evidence of contamination above DCGL requirements. The Phase 1 DP includes DCGL requirements

for stream sediments. Stream sediments are not expected to be included in Phase 1 FSS activities. If

addressing stream sediments becomes advantageous, this plan will be revised as appropriate.
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20 FINAL STATUS SURVEY DESIGN BASIS

As required by the Phase 1 DP, the Phase 1 FSSP is consistent with MARSSIM (NUREG-1575,
Revision 1, August 2000). There are aspects of the WVDP premises (e.g., buried subsurface soil
contamination) that are beyond MARSSIM’s scope. In those instances, the proposed closure protocols
will be consistent with the intent of MARSSIM.

2.1  WVDP Premises and Proposed Phase | Activities

The WVDP premises consist of approximately 167 acres. The major features of the premises include
existing facilities and associated above ground and buried infrastructure, disposal areas, active and
inactive waste lagoons, roads, hardstands and paved parking lots, a railway spur, streams that drain the
area, and open land. The project premises were used for commercial spent-fuel reprocessing in the 1960s
and early 1970s. Reprocessing activities resulted in environmental releases of radionuclides to

surrounding soils, surface water, and groundwater.

To address known historical releases and other areas of interest, the Phase 1 DP activities include the
following planned environmental remediation activities: (1) a deep (30- to 45-foot [ft]), extensive (3-acre)
excavation of contaminated soils adjacent to and beneath the Main Plant Process Building (i.e., WMA 1);
(2) a deep (up to 14 ft), extensive (4-acre) excavation of contaminated soils adjacent to and beneath
facilities and lagoons associated with the Low-Level Waste Treatment Facility (i.e., WMA 2); and

(3) excavation of contaminated and uncontaminated soils down to approximately 2 ft below grade that are
associated with selective building and infrastructure removal in WMA 1, WMA 2, WMA 3, WMA 5,
WMA 6, WMA 7, WMA 9, and WMA 10. In addition to these planned excavations, DOE may also
choose to remove additional surface contaminated soils and/or sediments as part of Phase 1
decommissioning work. Upon completion of the Phase 1 DP activities, any residual contamination within
the WVDP premises that results in a dose exceedance concern will be addressed by Phase 2

decommissioning activities.
Figure 1 provides a map of the project premises identifying the footprints of the WMAs. Figure 2 is an

oblique aerial photograph of the project premises from the west to the east showing the existing buildings
and the layout of the proposed WMA 1 and WMA 2 excavations.

Rev. 1 3 May 31, 2011
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2.2  Derived Concentration Guideline Level Requirements

The Phase 1 DP identified 18 ROIs for the project premises, and DCGL values for each of the ROIs were
developed to meet the unrestricted release criteria of 25 millirem per year (mrem/yr) in 10 CFR 20.1402.
The DCGL requirements included a DCGL,, value to be applied as an area-averaged goal to FSS units
and DCGLn, values applicable to areas of 100 square meters (m?) and 1 m” The Phase 1 DP also
provides area factors that can be used to calculate additional DCGL.y, requirements for areas smaller than
FSS units. In addition, the Phase 1 DP distinguishes between DCGL values for surface soils (defined as
soils to a depth of 1 m), subsurface soils (defined as soils at a depth greater than one meter that would be
temporarily exposed by proposed Phase 1 excavation activities in WMA 1 and WMA 2), and streambed

sediments.

These DCGL values were further refined to reflect cumulative dose concerns, resulting in a final set of
DCGL values listed in Table 5-14 of the Phase 1 DP. Table 5-14 refers to these as cleanup goals (CGs).
The CGs are more conservative than the DCGL requirements since they account for the possibility of
cumulative dose. To be consistent with the Phase 1 DP terminology, from this point forward, the term
“cleanup goals” or CGs will be used to refer to the requirements that must be met. Specifically, the term
CG,, refers to radionuclide-specific activity concentrations that must be met, on average, for each
individual survey unit, and the term CGe, refers to radionuclide-specific activity concentrations that must
be met over areas smaller than individual survey units. Table 5-14 of the Phase 1 DP is reproduced as
Table 1 in the FSSP.

2.3  Key Assumptions

The FSSP includes several key assumptions discussed below.

e Consultation with U.S. Nuclear Regulatory Commission (NRC) on the Phase 1 DP. DOE
consulted with NRC on the Phase 1 DP and made changes in Revision 2 to address NRC’s related
requests for information. This FSSP is based on the DCGLs and CGs as defined in Revision 2 to
the Phase 1 DP. Any changes in these DCGL/GC values or definitions may require revisions to
this FSSP.
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Table 1 Phase 1 Cleanup Goals (picocuries per gram [pCi/g])
(Source: WVDP Phase 1 Decommissioning Plan, Revision 2, Table 5-14)

Surface Soil Subsurface Soil Streambed Sediment

Nuclide CG CGemc® CGuy CGeme CGuw CGeme
Am-241 2.6E+01 3.9E+03 2.8E+03 1.2E+04 1.0E+03 2.1E+04
C-14 1.5E+01 1.6E+06 4 5E+02 8.0E+04 1.8E+02 5.9E+05
Cm-243 3.1E+01 7.5E+02 5.0E+02 4.0E+03 3.1E+02 2.8E+03
Cm-244 5.8E+01 1.2E+04 9.9E+03 4.5E+04 3.8E+03 3.6E+05
Cs-137® 1.4E+01 3.0E+02 1.4E+02 1.7E+03 1.0E+02 9.4E+02
1-129 2.9E-01 6.0E+02 3.4E+00 3.4E+02 7.9E+01 2.0E+04
Np-237 2.3E-01 7.5E+01 4.5E-01 4.3E+01 3.2E+01 1.1E+03
Pu-238 3.6E+01 7.6E+03 5.9E+03 2.8E+04 1.2E+03 1.7E+05
Pu-239 2.3E+01 6.9E+03 1.4E+03 2.6E+04 1.2E+03 1.7E+05
Pu-240 2.4E+01 6.9E+03 1.5E+03 2.6E+04 1.2E+03 1.7E+05
Pu-241 1.0E+03 1.3E+05 1.1E+05 6.8E+05 3.4E+04 7.5E+05
Sr-90® 3.7E+00 7.9E+03 1.3E+02 7.3E+03 4.7E+02 7.1E+04
Tc-99 1.9E+01 2.6E+04 2.7E+02 1.5E+04 6.6E+04 4.2E+06
U-232 1.4E+00 5.9E+01 3.3E+01 4.2E+02 2.2E+01 2.1E+02
U-233 7.5E+00 8.0E+03 8.6E+01 9.4E+03 2.2E+03 4.4E+04
U-234 7.6E+00 1.6E+04 9.0E+01 9.4E+03 2.2E+03 2.1E+05
U-235 3.1E+00 6.1E+02 9.5E+01 3.3E+03 2.3E+02 2.0E+03
U-238 8.9E+00 2.9E+03 9.5E+01 9.9E+03 8.2E+02 8.2E+03
Notes:

@ cG, refers to activity concentrations that must be achieved, on average, over areas the size of FSS units.
@ CGenme refers to activity concentrations that must be achieved, on average, over 1-m? areas.

@3

) CG requirements provided in this table for Cs-137 and Sr-90 assume one half-life of decay will occur before the possible
release of the site in 2041. As part of the FSS process, these values will be decay-corrected reflecting the date of the data
collection to ensure that the desired dose standard is achieved.

CG Definitions. The Phase 1 DP provides CG definitions for the 18 ROIs. In the case of surface
soil CGs, the assumed vertical interval is 1 m in depth. The planned Phase 1 soil and stream
sediment characterization work within the project premises described in the characterization
sample and analysis plan (CSAP) may identify project premise characteristics that are
inconsistent with the conceptual site model (CSM) used for CG derivation (e.g., surface
contamination restricted to the top few centimeters of the soil surface, subsurface contamination
covered by several centimeters of clean overburden soil, or contaminated soils extending to a
depth greater than 1 m). To address this potential issue: (1) surface soil CG standards and the FSS
process will only be applied outside the WMA 1 and WMA 2 excavations when contamination
impacts are less than 1 m in depth; (2) surface soil CG standards will be applied to the top 15 cm
of soil and to the top 1-m soil interval as part of the FSS process; and (3) the presence of thin,

highly elevated zones overlain by clean surface soils will be evaluated by the CSAP data
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collection. In the last instance, if contaminated layers that result in potential dose concerns are
encountered within the top 1 m of soil by CSAP data collection that would not have been
identified by the proposed FSS data collection, then the FSS process will be modified to meet the
specific needs of those areas.

Lower Bound of the Gray Region (LBGR). MARSSIM’s LBGR is defined as the bottom of a
range of values where the consequences of making a decision error are relatively minor. In
practice, it corresponds to the average residual activity concentration that will be present when
FSS data collection activities begin. For areas that do not require remediation, the LBGR is the
existing average level of contamination present. For areas requiring remediation, the LBGR is the
cleanup level targeted by the remediation program. By definition, the LBGR represents activity
concentrations that are below the required CG standards. In combination with the Type Il error
rate and expected sample variability, the LBGR is an important determinant of the number of
systematic samples required to demonstrate compliance with the CG,,.

Data Gaps. There are key data gaps that will be addressed as part of the pre-design
characterization work called for by the Phase 1 DP and described in the CSAP. One example of
these is the presence and spatial prevalence of the 18 ROIs identified in the Phase 1 DP. A second
example is the presence and importance of radionuclides other than the 18 identified by the
Phase 1 DP. While the prospect is unlikely, this FSSP may need to be revised if conditions
encountered during CSAP characterization work are determined to be significantly different from
the Phase 1 DP assumptions and CSM.

Chemical Contamination. Chemical contamination may exist for portions of the project premises.
Chemical contamination concerns will be addressed in compliance with the Resource
Conservation and Recovery Act (RCRA), and are not directly within the scope of the Phase 1
FSSP. Soil sampling to fulfill RCRA closure requirements for facilities closed during Phase 1
decommissioning will be identified in the appropriate RCRA closure plans for these waste
management areas.

Scope of Phase 1 FSSP Data Collection. As part of Phase 1 decommissioning activities, data will
be collected to demonstrate that the floors and walls of the WMA 1 and 2 excavations meet the
appropriate CG requirements. In addition, the DOE may also choose to collect data to
demonstrate that surface soils for other portions of the WVDP premises also meet the Phase 1 CG
requirements for those situations where contamination is not present at depths greater than 1 m in
depth. Examples of these areas include (1) soils exposed by hardstand, pad, or foundation
removal that are believed to be below CG requirements; (2) soils with surface contamination
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above CG goals that DOE chooses to remediate; and/or (3) other soils where there is no evidence
of contamination above CG requirements.

Sign Test Applicability. Because all 18 ROIs identified in the Phase 1 DP are either not naturally
occurring or have CG,, requirements that are an order of magnitude or more above background
levels, the Sign test is considered appropriate for demonstrating compliance with wide-area CG
(CGy,) requirements. In the event that CG values are lowered, it may be necessary to establish a
background reference area and use the Wilcoxon rank sum (WRS) instead of the Sign test to
demonstrate compliance with the CG,, requirements. To address that possibility, this plan
includes a reference area that can be used for background sampling, as necessary.

CGemc Applicability. The CGep, as derived by the Phase 1 DP is radionuclide-specific and applies
to 100-m? and 1-m? areas. Gross gamma surveys will be used for demonstrating compliance with
the CGe Criteria where appropriate. In addition, appropriate CGen Values will be calculated that
correspond to the area represented by systematic samples collected to demonstrate CG,,
compliance by using area factors provided by the Phase 1 DP (see Tables 9.1 and 9.2 in the
Phase 1 DP). The latter is intended to address the ROIs that are not detectable by gamma scans
and that may exist in isolation for specific portions of the project premises (e.g., the floor of the
WMA 1 excavation where strontium-90 [Sr-90] may be the principal radionuclide of interest).
ROI List. The Phase | DP identified 18 ROIs for the project premises. Because historical
processes and contaminant release scenarios vary from location to location across the project
premises, not all 18 ROIs may be pertinent to specific areas. The assumption is that CSAP data
collection may be used to determine which of the 18 ROIs are pertinent to specific areas within
the project premises. If the CSAP data results indicate that only a subset of the ROI are pertinent
for specific areas, then the FSS sample analyses for those individual areas may be limited to the
smaller set of relevant ROI. In this instance, the CG,, SOR requirement will be reduced to reflect
the average dose contribution of the dropped radionuclides if one or more of those radionuclides
existed at measurable levels. In addition to the 18 radionuclides identified by the Phase 1 DP, an
additional 12 radionuclides have been identified that potentially are of interest. One of the goals
of the CSAP data collection effort is to determine whether any of these 12 radionuclides should
be added to the list of 18. In the event that one or more of the 12 radionuclides of potential
interest are confirmed to be present at levels above background and are a concern for a specific
area of the site, those radionuclides will be included in the FSS process for that area.

Use of Sum of Ratio (SOR) Calculations. Because of the multiple ROI, all FSS determinations
will be based on sample SOR calculations. The SOR calculation for any particular sample will be

based on the subset of radionuclides pertinent to the FSS unit that was the source of the sample.
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In general, the SOR CG,, requirement is unity; however if radionuclides are observed at
measurable levels but are dropped from the FSSP process for a specific area because of their
inconsequential contribution to dose, the SOR requirement will be reduced to reflect the average
dose contribution of the dropped radionuclides. Sections 7.2 and 7.3 of the FSSP along with
Section 6.1 of the CSAP provide additional detail on what is considered an inconsequential dose
Subsurface Soil Contamination. The Phase 1 FSS process is not applicable to areas outside the
WMA 1 and 2 excavations where subsurface soil contamination greater than 1 m in depth exists.
Null Hypothesis and Acceptable Error Rates. For the Sign test, the null hypothesis will be that
FSS units are contaminated above CG,, levels based on sample SOR values. In this context, the
acceptable Type | error rate (i.e., rejecting the null hypothesis when it should have been accepted)
will be 0.05. The Type Il error rate (i.e., accepting the null hypothesis when it should have been
rejected) will be set based on an engineering cost analysis that weighs the potential for false
contaminated conclusions with the costs of FSS data collection. The Type | error rate establishes
the minimum number of systematic samples required for Sign test implementation. In the case of
an error rate of 0.05, the minimum number is five samples per survey unit; FSS units, however,
will likely require more systematic samples than this minimum number to meet Type Il error rate
needs.

The minimum number of systematic samples per survey unit is determined by the desired Type |
and Il error rates, the degree of heterogeneity expected within survey units, the confidence
desired to identify elevated areas, and the expected average residual activity concentration and the
statistical test to be used. The determination makes use of standard MARSSIM concepts,
equations, and tables. For Class 1 units, a minimum of one sample per 100 m? will be collected.
Surrogate Methods. It is unlikely that a surrogate ROI can be found that would be applicable
across the WVDP premises. CSAP data collection is expected to confirm that this is the case. If
Phase 1 CSAP data collection indicates surrogates would be useful in the FSS process, then the
Phase 1 FSSP would be revised to reflect the use of surrogates and would include appropriate
quality assurance requirements.

Analytical Methods. The Phase 1 DP ROI list includes 18 radionuclides with, in some cases,
relatively low CG,, requirements. The 18 radionuclides span a range of required analytical
techniques, including gamma spectroscopy, alpha spectroscopy, liquid scintillation, and gas
proportional counting. Later sections in this plan specify the analytical performance requirements
for each radionuclide. In some cases (e.g., gamma spectroscopy and liquid scintillation), a field-
based laboratory may prove advantageous, particularly for those radionuclides that will likely be

the primary decision drivers (e.g., cesium-137 [Cs-137] and Sr-90). Whether data from field-
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deployable techniques can be used for FSS compliance demonstration will depend on whether
FSS data quality standards can be achieved and documented. There may be cases where a
particular field-deployable technique may not have sufficient data quality for FSS purposes, but
where the technique still serves an important and useful role, either as a screening tool for
identifying an elevated area of concern or as part of pre-FSS/remedial action support survey
collection to determine that an area is ready for FSS data collection.

Use of CSAP Data for FSS Purposes. The CSAP has been developed so that data generated by the
CSAP, when appropriate, meet the data quality objectives (DQOs) specified by this FSSP. The
intent is that data associated with the CSAP, if collected consistent with FSSP protocols and data
guality standards, can potentially be used for FSS purposes if contamination levels requiring

remediation are not identified.
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3.0 DATA QUALITY OBJECTIVES

The DQOs for the WVDP Phase 1 FSS process are provided below to establish a systematic procedure for
defining the criteria that must be met by the data collection design. The DQO process includes a
description of when to collect samples, where to collect samples, the tolerable level of decision errors for
the study, and how many samples to collect. The DQO process has the following seven steps, listed below
(EPA 2006):

State the problem.
Identify the goals of the study.

Identify information inputs.

1.

2

3

4. Define the boundaries of the study.

5. Develop the analytic approach.

6. Specify performance or acceptance criteria.
7

Develop the plan for obtaining data.

The DQO process is described in the following sections as it applies to WVDP Phase 1 FSS data
collection.

3.1 State the Problem

This FSSP will be used to determine whether radionuclide activity concentrations in surface and
subsurface soils at the WVDP premises for selected areas comply with CGs as described by the Phase 1
DP and shown in Table 1. The CGs for the WVDP premises are derived from dose goals; they were
developed to limit the annual dose to less than 25 mrem/yr. The CG,, refers to a wide area average
requirement that must be met for areas the size of an FSS unit. The CGg,, refers to an elevated
measurement comparison requirement that addresses more localized elevated areas that may exceed the
CG,, at specific locations but not when averaged over a survey unit. The CGs were developed so that
post-remediation residual activity concentrations are consistent with the dose goals derived for the project
premises. As discussed in the Phase 1 DP, CGs were derived for surface soils (defined as the upper 1 m)
and for deep subsurface soils that will be exposed by the WMA 1 and WMA 2 excavations. While the
Phase 1 DP also includes derived stream sediment CGs, there will be no FSS data collection in Franks

Creek or Erdman Brook as part of the Phase 1 activities.
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Compliance with the CGs will be demonstrated by using guidance found in MARSSIM (DOE 2000).
Specifically, compliance will be demonstrated by performing gamma surface scans and collecting
systematic (i.e., samples associated with a grid) and biased (i.e., samples targeting specific areas of

concern) soil samples consistent with MARSSIM guidance.

3.2 Identify the Goals of the Study

The goal of the Phase 1 FSSP and associated FSS data collection is to establish that, for selected areas of
the WVDP premises, Phase 1 DP CGs (Table 1) have been met.

3.3 Identify Information Inputs

The following information will be gathered and used as the basis for FSS decision-making:

o Historical information pertaining to area-specific land use and contamination releases (historical
aerial photography analysis, anecdotal information, etc.).

o Results from planned CSAP field work, which will include gamma walkover data, intrusive
subsurface soil sampling data, and surface soil sampling data.

e Results from remedial action support survey collection for those areas where excavation takes
place as part of Phase 1 decommissioning activities. Remedial action support survey collection
will include gamma walkover surveys (GWSs) and soil sampling results.

e FSS data collection, which will include gamma surveys of exposed surfaces and biased soil
sampling that target locations of particular contamination concern as well as systematic surface

soil sampling.

Historical, CSAP, and remedial action support survey collection will be used primarily to confirm the
appropriate FSS unit classification designation for specific areas of interest. FSS data collection will be
used to address FSS decision-making. CSAP data (e.g., remedial action support survey collection) may be
used for FSS decision-making if the CSAP data are collected in a manner consistent with FSS protocols

and data quality requirements.

3.4  Define the Boundaries of the Study

Phase 1 FSSP activities will address selected portions of the WVDP premises. These will include the

excavation floors and soils sloping up to the walls of the WMA 1 and WMA 2 excavations. They may

Rev. 1 14 May 31, 2011



Phase 1 WVDP Final Status Survey Plan

include surface soils outside of the WMA 1 and WMA 2 excavations exposed by Phase 1 removal
activities (e.g., hardstand or foundation removals) and other surface soils that likely meet Phase 1 DP CG
requirements. Outside of the WMA 1 and WMA 2 excavations, the Phase 1 FSSP activities will address
surface soils areas at DOE discretion. Alternatively, DOE may postpone FSS data collection for these

surface areas until Phase 2 decommissioning activities.

The Phase 1 FSSP is not applicable to any areas outside the WMA 1 and WMA 2 excavations where
there is evidence of contamination impacts above background conditions at depths exceeding 1 m. The
exception to this rule are areas to be used for contaminated soil lay-down during Phase 1 activities; after
removal of those soils, the lay-down areas will undergo Phase 1 FSS data collection to document their

contamination status regardless of whether subsurface soil contamination is known to be present.

The exact footprint of Phase 1 FSSP activities will primarily depend on the results of CSAP data
collection, Phase 1 soil excavations, and DOE’s planning processes. Definitive Phase 1 FSS unit
footprints will be established prior to the initiation of Phase 1 FSS data collection. All areas within the
Phase 1 FSSP footprint will be associated with an FSS unit.

FSS data collection within FSS units applies to exposed soils to a depth of 1 m.

3.5  Develop the Analytical Approach

The analytical methods to be employed for soil analyses, along with required detection limits, are
described in detail in Section 6. Where advantageous, an on-site laboratory may be used for some
radionuclides during the FSS process if the data quality standards achieve those prescribed by Section 6.
An on-site laboratory may prove particularly useful for Cs-137 and Sr-90, since these two radionuclides
are expected to be of primary concern from a FSS perspective. These are the two radionuclides that have
been consistently identified in historical soil sample analyses. The assumption that these are the two

radionculides of primary concern will be tested by CSAP data collection.

An appropriate gross gamma detector or detectors will be used to perform surveys of exposed surfaces to
evaluate the presence and spatial distribution of ROIs as part of the FSS process. Several of the ROIs are
either not detectable by gamma surveys or are marginally detectable (i.e., detectable but at activity
concentrations higher than CG requirements). To address lower-energy, marginally detectable

radionuclides such as the various plutonium isotopes and americium-241 (***Am), at a minimum, a field
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instrument for detecting low-energy radiation (FIDLER) or equivalent detector will be deployed.

Expected minimum detectable activity concentrations for gamma scans are presented in greater detail in

Section 6.

3.6

Specify Performance or Acceptance Criteria

Section 7 describes the decision-making process for FSS units in detail. Individual FSS units must

comply with two distinct CG requirements, the CG,, and the CGg,. In the case of the CG,,, an individual

FSS unit will be considered in compliance if:

The average SOR result for systematic soil samples obtained from the FSS unit is less than one
(assuming the Sign test is to be used for statistical purposes), or the difference between the
average SOR for the reference area and the average SOR for the FSS unit is less than one
(assuming the WRS test is to be used for statistical purposes). In the case of areas where
radionuclides were measurable based on CSAP results but dropped from the FSS process because
of inconsequential contributions to dose, the SOR requirement will be reduced to reflect the
average dose contributions of the dropped radionuclides.

The systematic soil sample results from the FSS unit satisfy the appropriate statistical test at the
appropriate confidence level. The Sign test will be used as the statistical test unless the CG
requirements are modified such that a WRS test is required. The null hypothesis is that the unit is

contaminated. The required Type | error rate is 0.05.

In the case of the CGg,, an individual FSS unit will be considered in compliance if:

Rev. 1

GWS results do not indicate any anomalous areas that have not been addressed by biased
sampling.

Individual biased sample results are less than the CGepe.

Individual systematic sample results are less than the CGg, as calculated by using area factors,
with the area factor reflecting the area represented by each systematic sample. Area factors to be

used in this adjustement are provided in Section 4.
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3.7  Develop the Plan for Obtaining Data

Detailed plans for obtaining the required data are presented in Section 4 (general data collection

activities) and Section 5 (field activities).
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40 DATACOLLECTION PLAN

This section describes the general FSS data collection activities that will take place to satisfy the DQO

described in the previous section. Section 5 provides details about field implementation of this plan.

4.1 Classification of Survey Units

Before FSS data collection can take place, the area of interest must be divided into MARSSIM FSS units.
MARSSIM defines three types of FSS units. Class 1 units include areas that required remediation and
areas where historical data indicate CG exceedances likely existed prior to remediation. Class 1 units can
range up to 2,000 m? in size. Class 2 units include areas that are impacted but are not expected to require
remediation (i.e., no historical evidence that contamination would exceed CG activity concentrations).
Class 2 units can range up to 10,000 m? in size. Class 3 units include areas where there is no historical

evidence of significant impacts. There is no size limit to Class 3 areas.

Phase 1 FSS unit layout will occur after CSAP data collection (for those areas that will not require
remediation) or after remediation is complete (for those areas where soil/foundation removal activities
will take place). Phase 1 FSS units will include Class 1 units and may include Class 2, depending upon

the results of CSAP data collection. No Class 3 units are anticipated as part of the Phase 1 FSS process.

Individual FSS units will define areas that are believed to be relatively homogenous in their physical

characteristics and in their assumed contamination status.

Outside of the WMA 1 and WMA 2 excavations, only those areas likely to satisfy Phase 1 FSS
requirements and where there is no evidence of soil contamination deeper than 1 m in depth will be
candidates for Phase 1 FSS unit designation and subsequent FSS data collection. The exception to this
rule are areas to be used for contaminated soil lay-down during Phase 1 activities; after removal of those
soils, the lay-down areas will undergo Phase 1 FSS data collection to document their contamination status

regardless of whether subsurface soil contamination is present.

4.2 Derived Concentration Guideline Levels

Table 1 provides CG,,and CGe Standards for surface and subsurface soils. For the purposes of this plan,
these CG values are the equivalent of MARSSIM DCGL values. The CGgp,, Values listed in Table 1 are
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applicable to 1-m?areas. In addition to these explicit standards, the Phase 1 DP also provides area factors
for determining CGe,. equivalents for systematic or biased FSS samples representative of areas larger
than 1 m?. These area factors are provided in Tables 9.1 and 9.2 of the Phase 1 DP and are reproduced as
Tables 2 and 3 in this plan. In the event that a FSS sample area does not correspond to a particular area
presented in these tables, the area factor to be used would be a linear interpolation based on the data

contained in these tables. The following subsections discuss the applicability of the CG standards.

4.2.1 Subsurface Soils

The subsurface soil CG standards are only applicable to the excavation floors and sides of the WMA 1
and WMA 2 excavations from the excavation bottom to a point 1 m below the ground surface. They will

be applied to a 1-m-deep soil interval.

4.2.2 Surface Soils

The surface soil CG standards are only applicable when there is no evidence of contamination impacts
extending beyond 1 m in depth. Although they were derived by assuming a 1-m deep contamination
interval, they will be applied to both a 1-m-deep soil interval and to a 15-centimeter (cm)-deep soil
interval. The latter addresses the possibility of a thin but highly elevated surface soil contamination layer
that potentially poses a direct exposure concern but that would be diluted if only 1-m-deep soil samples

were collected.

The objective of sampling two different depth intervals is to address the possibility of isolated
contamination being present in the top few centimeters of soil that would result in a direct exposure dose
concern that might not be identified in samples collected from a 1-m depth. The fundamental issue is that
the primary exposure pathway for the different radionuclides of interest differs, but a 1-m surface soil
depth interval was used across radionuclides for CG derivation. This use is appropriate for radionuclides
where plant uptake and groundwater are the primary dose drivers, but not as appropriate for radionuclides

where direct exposure is the principal concern.
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Table 2 Area Factors for Surface Soils
(Source: WVDP Phase 1 Decommissioning Plan, Revision 2, Table 9-1)

CG,, 10,000 m? Area Factors (CGemd/CGy)
Nuclide
(pCilg) 100 m? 1m?
Am-241 2.6E+01 1.5E+01 1.5E+02
C-14 1.5E+01 2.8E+02 1.1E+05
Cm-243 3.1E+01 3.0E+00 2.4E+01
Cm-244 5.8E+01 1.8E+01 2.1E+02
Cs-137® 1.4E+01 2.8E+00 2.2E+01
1-129 2.9E-01 3.8E+01 2.1E+03
Np-237 2.3E-01 6.0E+00 3.2E+02
Pu-238 3.6E+01 1.7E+01 2.1E+02
Pu-239 2.3E+01 2.5E+01 3.0E+02
Pu-240 2.4E+01 2.4E+01 2.9E+02
Pu-241 1.0E+03 1.3E+01 1.3E+02
Sr-90* 3.7E+00 2.6E+01 2.1E+03
Tc-99 1.9E+01 2.2E+01 1.4E+03
U-232 1.4E+00 5.4E+00 4.4E+01
U-233 7.5E+00 3.7E+01 1.1E+03
U-234 7.6E+00 4.1E+01 2.1E+03
U-235 3.1E+00 2.6E+01 1.9E+02
U-238 8.9E+00 2.9E+01 3.3E+02

@ CG requirements provided in this table for Cs-137 and Sr-90 assume one half-life of decay will occur before the
possible release of the site in 2041. As part of the FSS process, these values will be decay-corrected reflecting the
date of the data collection to ensure that the desired dose standard is achieved.

Rev. 1 21 May 31, 2011



Phase 1 WVDP Final Status Survey Plan

Table 3 Area Factors for Subsurface Soils
(Source: WVDP Phase 1 Decommissioning Plan, Revision 2, Table 9-2)

Area Factors (CGen/CGy)
Nuclide CGw 2,000 m? (pCilg)
92 m? 1m?
Am-241 2.8E+03 1.1E+00 4.3E+00
C-14 4 5E+02 1.2E+01 1.8E+02
Cm-243 5.0E+02 3.2E+00 8.0E+00
Cm-244 9.9E+03 1.5E+00 4.5E+00
Cs-137% 1.4E+02 9.3E+00 1.2E+01
1-129 3.4E+00 4.7E+00 9.9E+01
Np-237 4.5E-01 4.2E+00 9.6E+01
Pu-238 5.9E+03 1.0E+00 4.8E+00
Pu-239 1.4E+03 1.6E+00 1.9E+01
Pu-240 1.5E+03 1.5E+00 1.7E+01
Pu-241 1.1E+05 2.3E+00 6.2E+00
Sr-90* 1.3E+02 2.6E+00 5.6E+01
Tc-99 2.7E+02 8.1E+00 5.7E+01
U-232 3.3E+01 2.1E+00 1.3E+01
U-233 8.6E+01 3.6E+00 1.1E+02
U-234 9.0E+01 3.6E+00 1.0E+02
U-235 9.5E+01 3.5E+00 3.5E+01
U-238 9.5E+01 3.6E+00 1.0E+02

@ CG requirements provided in this table for Cs-137 and Sr-90 assume one half-life of decay will occur before the
possible release of the site in 2041. As part of the FSS process, these values will be decay- corrected reflecting the
date of the data collection to ensure that the desired dose standard is achieved.

In practice, for any surface soil sampling location, the two depth intervals to be sampled are the 0- to
15-cm interval and the 15- to 100-cm depth interval. The activity concentration over the complete O- to

1-m interval will be calculated by using the results from these two intervals as a weighted average, where

Rev. 1 22 May 31, 2011



Phase 1 WVDP Final Status Survey Plan

the weight corresponds to the interval mass. The reason for this approach is to provide information on the

vertical location of contamination if it is encountered in the 0- to 1-m depth interval.

4.3  Role of Gamma Surveys

GWS data will be collected from all exposed soil surfaces as part of the FSS data collection process.
GWS will be conducted with at least one detector suitable for detecting low-energy gamma-emitting
radionuclides (e.g., a FIDLER). Field experience with the combined use of FIDLER and 2x2/3%3 sodium
iodide (Nal) detectors at several other sites where both low-energy (e.g., uranium, plutonium, and
americium) and high-energy (e.g., radium-226 [Ra-226], Ra-228, and thorium-232 [Th-232]) gamma-
emitting radionuclides exist is that the FIDLER matches 2x2 Nal performance for higher-energy
radionuclides and significantly exceeds performance for lower-energy radionuclides. The former is true
because the FIDLER, while less sensitive to higher-energy gamma rays, is more sensitive to Compton
scatter, and in a soil setting with radionuclide contamination extending into soil profiles, the contribution
of Compton scatter to the overall gross activity observed is significant. The FIDLER also provides
significant advantages when geometry is a potential issue (e.g., shine from excavation walls or buildings),
since it is less sensitive to gamma ray sources that are not directly below the detector face. That
experience is expected to be confirmed on the WVDP project premises by CSAP data collection
activities. A FIDLER and a 2x2 Nal detector will be used for CSAP purposes for at least a portion of the
project premises where Cs-137 is the principal concern. On the basis on these CSAP results, if a FIDLER
cannot achieve sufficiently low detection limits for Cs-137 given its CG requirements, but a 2x2 Nal
detector can, a 2x2 Nal detector or similar detector will be used for CSAP and FSS data collection in
conjunction with a FIDLER.

GWS data will be electronically logged and matched with coordinate information. GWS will be
conducted so that complete coverage is obtained for exposed soil surfaces within a FSS unit. Section 5

provides greater detail about FSS GWS requirements.

GWS data collection will be initiated as part of the CSAP data collection effort. CSAP GWS data
collection will be performed consistent with FSS requirements so that the CSAP GWS data may be used
for FSS purposes where appropriate (i.e., there was nothing undertaken in an area between CSAP GWS
data collection and FSS activities that might have invalidated CSAP GWS results). CSAP GWS data
collection may indicate field data collection realities/ GWS performance that require the FSS protocols in

this plan to be revisited. Potential examples include, but are not limited to, performance in streambeds and
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wetlands and performance where contamination is overlain by a thin layer of clean soil or other backfill

material.

As part of the FSS process, GWSs serve three primary roles. They (1) establish that an area is ready for
FSS soil sampling (i.e., no significant evidence of elevated gross activity that may indicate CG
exceedances), (2) identify surface soil gross activity anomalies that might be indicative of CGgp.
exceedances within FSS units, and (3) identify spatial trends in gross activity within or across FSS survey
units that would assist in interpreting systematic soil sampling results if there are CG,, exceedances in
systematic sampling results. Because of detection sensitivity limitations for some of the ROIs, the GWS

may not be able to completely satisfy all three goals for all ROIs.

A surface soil background reference area (Section 4.7) will be established prior to the onset of FSS data
collection. This background reference area will be surveyed to determine background responses of the
instruments to be used for FSS GWS data collection. Gamma walkover data from the background
reference area will be used to develop gross activity field investigation levels that indicate when a gamma
walkover reading collected during the FSS process is not consistent with background conditions. This
background area will also be used as a reference area for the WRS test if that statistical test is required to

demonstrate CG,, compliance.

4.4  Role of Biased Samples

Biased samples will be collected to target specific locations where there is concern about potential CGep,e
exceedances within FSS units. Biased sampling locations may be selected on the basis of a variety of
factors, such as an elevated GWS result (either collected as part of CSAP activities or FSS activities),
visual evidence of contamination, the presence of physical infrastructure that still exists within the FSS

unit footprint, etc. Section 5 contains details about soil sampling protocols.

Biased samples collected in response to CSAP GWS results as part of the CSAP data collection effort will
have been collected consistent with FSS requirements so that the data obtained can be used for FSS

purposes, when appropriate.
For FSS units associated with the excavation floors and sloped soil surfaces of the WMA 1 and WMA 2

excavations, biased samples will represent a 1-m-deep soil interval, consistent with the subsurface CG

derivation for this area. For FSS units associated with surface soils outside the WMA 1 and WMA 2
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excavations for each location requiring biased sampling, two samples will be collected, one representing

the 0- to 15-cm soil interval, and one representing the 15- to 100-cm soil interval.

Biased sampling will also be a key component of soil sampling along remaining foundation pilings
locations in the WMA 1 and WMA 2 excavations to address the concern that those foundation pilings
may have presented preferential contamination migration pathways deeper into the subsurface. The

details of this are described in Section 5.

The analytical results from biased samples will be compared to the appropriate CGe,,c Standards. Section 6
contains details about analytical requirements. Typically, this standard will be the CG,, multiplied by the
appropriate area factor contained in Tables 2 and 3 to reflect the area that the biased sample was intended

to represent.

45  Role of Systematic Samples

FSS systematic samples will be used to evaluate compliance with CG,, requirements and to confirm that
CGemc eXCeedances are not an issue for the areas each systematic sample represents. Section 4.6 calculates
the generic number of systematic sampling locations required for survey units; these numbers may be
revised if area-specific conditions turn out to be significantly different than the assumptions used for the

sample number calculations. Section 5 contains details about soil sampling protocols.

For FSS units associated with the floors of the WMA 1 and WMA 2 excavations, systematic samples will
represent a 1-m-deep soil interval, consistent with the subsurface CG derivation for this area. For FSS
units associated with surface soils outside the WMA 1 and WMA 2 excavations for each location
requiring a systematic sample, two samples will be collected, one representing the 0- to 15-cm soil

interval, and one representing the 15- to 100-cm deep soil interval.

Systematic sample analytical results will be compared first to CGep,,c requirements, using the CG,,
multiplied by the appropriate area factor contained in Tables 2 and 3. Section 6 contains details about
analytical requirements. If there are no CGer,,c eXceedances, systematic sample analytical results will be

used to evaluate CG,, compliance. Details of this analysis are contained in Section 7.
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4.6  Sample Number Calculations

Because all CG,, requirements are either associated with radionuclides that are not naturally occurring or
are an order of magnitude greater than background activity concentrations, the Sign test will be used to
evaluate CG,, compliance. The following sample number derivation is based on the assumption that the
Sign test will be used; if the CG,, values change significantly from those that are contained in the Phase 1
DP (Revision 2), (and, in particular, if they are closer to background conditions for naturally occurring
radionuclides), the WRS test may be required. In that event, the following sample number calculations
will be revisited. 