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The updates to the Work Plan affect the Executive Summary and Sections 1, 4, 6, and 8 of the document. The revised
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RPP-PLAN-39114, Rev. 1A

EXECUTIVE SUMMARY

This work plan describes the field work necessary to collect the data identified in
RPP-RPT-38152, Data Quality Objectives Report Phase 2 Characterization for Waste
Management Area C Corrective Measures Study, and supports the Phase 2 Resource
Conservation and Recovery Act of 1976 (RCRA) facility investigation/corrective measures study
(RFI/CMS) work plan and sampling and analysis plan activities for the single-shell tank (SST)
Waste Management Area (WMA) C (Figure 1-1). As discussed in the Hanford Federal Facility
Agreement and Consent Order (HFFACO) Action Plan (Ecology et al. 1989), the Phase 2
RFI/CMS work plan is prepared to present information on how the Phase 2 RFI/CMS processes
will be conducted and eventually lead to proposed remedies for WMA C fulfilling HFFACO
Milestone M-45-60 (Ecology and DOE 2007, Federal Facility Agreement and Consent Order
Change Control Form Change No. M-45-06-03, Modifications of Tank Farm Corrective
Measures and Interim Measures Milestone). This work plan also integrates with
RPP-PLAN-37243, Phase 2 RCRA Facility Investigation/Corrective Measures Study Master
Work Plan for Single-Shell Tank Waste Management Areas (Phase 2 Master Work Plan), as
described in HFFACO Milestone M-45-58 and Appendix I, section 2.3 (Ecology and DOE
2007). This WMA Ce RFI/CMS uses the framework established in the Phase 2 Master Work
PLanRPP-PEAN I8 Sinole-Shelld vk LPlse 2 RenonreeCotsersationahd-RecoveryAetof
FGTOA e ity frvesti sationd Corrective-MecsuresStdh- e ter-Weort—Plen, which is the
implementation plan for integrating the RCRA treatment, storage, and disposal (TSD) unit
closure process with the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) groundwater and soil operable unit remedial investigation/feasibility
study (RI/FS) process-inetuding the-sroundwaterprogram. The integration of these two
regulations-processes will be implemented through management project teams as defined in
DOE/RL-2007-20, Hanford Integrated Groundwater and Vadose Zone Management Plan.
Groundwater has been impacted by some waste releases in WMA C. However, evaluations of
groundwater contamination and remediation are not in the scope of this Phase 2 work plan.
Investigating groundwater contamination under WMA C is part of the 200-BP-5 groundwater
operable unit RI/FS conducted by DOE-RL.

For this work plan, site characterization will be performed at the 23 sites listed in Table ES-1 and
shown on Figure ES-1. These characterization activities include the following:

Soil collection and analysis through direct push technology.
Tissue sampling for ecological risk assessment.

Drywell and groundwater monitoring well geophysical logging.
Surface geophysical exploration (SGE).

o o

Table ES-1 includes the sampling method, implementation design, and objective. Not shown in
Table ES-1 or in Figure ES-1 is the development of a geophysical logging tool that can detect
beta emitters, which is also included in this work plan.

Soil samples for chemical analysis will be collected using direct push technology at 18 of the

23 selected sites. The number of sampling direct pushes ranges from one to three at each site for
a total of up to 29 direct pushes. Furthermore, a demonstration of SGE with deep electrodes is
also planned at site N. Following the demonstration, if SGE is successful at site N, a plan would
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1. INTRODUCTION

This work plan describes the field work necessary to collect the data identified in
RPP-RPT-38152, Data Quality Objectives Report Phase 2 Characterization for Waste
Management Area C Corrective Measures Study, and supports the Phase 2 Resource
Conservation and Recovery Act of 1976 (RCRA) Facility Investigation/Corrective Measures
Study (RFI/CMS) work plan and sampling and analysis plan activities for the single-shell tank
(SST) Waste Management Area (WMA) C (Figure 1-1). The content and structure of this work
plan follow the RCRA RFI/CMS work plan format established in OSWER Directive 9902.3-2A,
RCRA Corrective Action Plan — Final, with modifications to concurrently satisfy the additional
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
requirements in accordance with Appendix I of the Hanford Federal Facility Agreement and
Consent Order (HFFACO).

As discussed in the HFFACO Action Plan (Ecology et al. 1989), the Phase 2 RFI/CMS work
plan is prepared to collect characterization data under the Phase 2 RFI/CMS process that
eventually leads to proposed remedies for WMA C. This document fulfills the requirements of
HFFACO Milestone M-045-60 (Ecology and DOE 2007). This work plan also integrates with
RPP-PLLAN-37243, Phase 2 RCRA Facility Investigation/Corrective Measures Study Master
Work Plan for Single-Shell Tank Waste Management Areas (the-Phase 2 mtMaster wWork pPlan)
as described in HFFACO Milestone M-045-58 and Appendix I, section 2.3 (Ecology and

DOE 2007). The RFI/CMS process uses the framework established in the Phase 2 Master Work
PlanRPP-PEAN-37243_Sinela Shell TankPhase-2-Resouree-Conservation-and-Recovery-Aet-of
1976 Faeility-Investieation/ Corrective-MeasuresStidy-Master- Weork-Plan, which is the
implementation plan for integrating the RCRA treatment, storage, and disposal (TSD) unit
closure process with the CERCLA groundwater and operable unit remedial
investigation/feasibility study (RI/ES) process including the groundwater program. The
integration between the vadose zone program and the groundwater program is described in
Chapter 5 of the Phase 2 Master Work PlanRPP-PLEAN37243),

The U.S. Department of Energy (DOE), and State of Washington Department of Ecology
(Ecology) recently concluded negotiations on HFFACO milestone changes for completing the
Phase 1 RFI/CMS process with HFFACO Milestone M-45-55. These negotiations also included
the development of a clear vision for the planning and execution of Phase 2 final RCRA
RFI/CMS process which also takes into account integration with other site groundwater and
vadose zone cleanup efforts on the Hanford Central Plateau (Ecology and DOE 2007, Federal
Facility Agreement and Consent Order Change Control Form Change No. M-45-06-03,
Modifications of Tank Farm Corrective Measures and Interim Measures Milestones). The
modification (M-45-55, M-045-58 and M-045-60) and additional milestones (M-045-61 and
M-45-62) will establish a framework for completion of corrective measures within WMA C
(M-45-60 through M-045-62) and a Phase 2 Tank Farm Corrective Action Master Work Plan
(M-45-58 and amended HFFACO Appendix I, Section 2.3) to define the overall corrective action
completion approach and sequence for other tank farms or WMAs (Ecology and DOE 2007).
Modifications to the M-45 series of HFFACO (Ecology et al. 1989) milestones for Tank Farm
Corrective Measures and Interim Measures approved in December 2007 (Ecology and

DOE 2007) contains modifications to M-45-55, M-45-58, and M-45-60, and added milestones
M-45-61 and M-45-62. The modifications combined M-45-55-T04 with M-45-55 and M-45-55,

1-1
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| Section 2.3, was modified to describe the contents of RPP-PLAN-372743. which-that provides
the conceptual process and sequencing approach for all SST farms and selection criteria for
implementing Phase 2 RCRA corrective action.

Where information regarding treatment, management, and disposal of radioactive source,
byproduct material, and/or special nuclear components of mixed waste (as defined by the Atomic
Energy Act of 1954) is incorporated into this document, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of the Revised Code of
Washington (RCW) 70.105, “Hazardous Waste Management Act,” and its implementing
regulations, but is provided for information purposes only.

1.1  PURPOSE, SCOPE, AND OBJECTIVES

This work plan presents background information, existing contaminant distribution data, and the
approach that will be used for characterization and corrective action decision-making for

WMA C. The potentially applicable technologies and the need for treatability studies are
discussed in Chapter 5.

This work plan addresses only WMA C and its surrounding vicinity as defined in
| RPP-RPT-38152. Waste Management Area C, which is a RCRA WMA, includes the C Farm
that consists of the following:

a. Twelve 100-series SSTs, each with 535,000-gal capacity.

Four 200-series SSTs, each with 55,000-gal capacity.

Waste transfer lines.

Multiple drywells around each 100-series SST used as leak detection systems.

Tank ancillary equipment, including diversion boxes, catch tanks, and related structures.
Associated unplanned releases (UPR) to the soil.

me oo

This work plan contains SAPs for the Phase 2 corrective action process (Appendixes A and B).
The soil SAP includes a quality assurance project plan and the sampling specifications for the
characterization activities in the field (Appendix A). Previous characterization efforts
(RPP-35484, Field Investigation Report for Waste Management Areas C and A-AX) and
historical information (RPP-ENV-33418, Hanford C-Farm Leak Assessments Report:
241-C-101, 241-C-110, 241-C-111, 241-C-105, and Unplanned Waste Releases) associated with
| WMA C was-were used in the development of this work plan. Data-gathering activities included
compiling and reviewing existing process-knowledge information. WMA C site characterization
data also have been gathered and evaluated. This existing information and the new
characterization data that will be acquired as part of this Phase 2 sampling approach for this work
plan will be used in the Phase 2 RFI/CMS report for WMA C presently due to Ecology on
December 31, 2010 (Ecology and DOE 2007). However, the length of time to collect the
characterization data extends beyond the approved HFFACO Milestone M-45-61 date for the
submittal of the CMS report. and-A revised CMS report submittal date is included as a part of
recently concluded negotiations between DOE and Ecology [Ecology and DOE 2009, Hanford
Federal Facility Agreement and Consent Order Change Control Form Change No. M-45-09-01,
Milestone Modifications to the M-045-00 series for Single-Shell Tank Retrieval and Closure of
Single-Shell Tanks, resulting from the 2007-2009 Hanford negotiations on changes to the
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Hanford Federal Facility Agreement and Consent Order (HFFACO, also known as the Tri-Party
Agreement) | way-need-to-be-renegotiated:

The results from sampling and other characterization activities will be used to update the
contaminant distribution models as needed and to support the CMS decision-making process.
This work plan focuses on identifying and gathering the characterization information that will be
needed for evaluating the selection of the preferred remedy(ies) from the CMS alternatives.
Results of the characterization activities will be used for evaluating risk to potential receptors
and for the CMS alternative analyses.

To focus the activities needed for future remedy selection for WMA C, this Phase 2 RFI/CMS
work plan has incorporated the following.

a. Information-gathering activities are continuing, including location and characterization of
releases, throughout the RFI/CMS process. As characterization results become available,
they will be compared with information concerning operational history and construction
details. This approach will allow for any subsequent data collection needs to be adapted
as needed. Data gathering requirements are tailored to accommodate the characteristics
of the entire WMA C and integration with the groundwater program, tank closure, and
adjacent operable units, as appropriate.

b. Potential corrective measures alternatives (CMA) are identified and described. Potential
remedies associated with WMA C initially are identified in the work plan. Corrective
measures alternatives analysis will be completed in the Phase 2 RFI/CMS report for
WMA C (HFFACO Milestone M-45-61) using data collected from both Phase 1 and 2
field characterization and risk evaluation activities.

Following approval of this work plan, the major elements (RFI/CMS steps) are requirements that
are not expected to change; therefore, the work plan should not change. Specific work scope
elements might require modification or refinement as the work progresses. Changes that do not
affect the overall intent of the approved work plan or schedule can be made in the field and
documented in the daily log books that are maintained in the field as stated in Section 12.4 of the
HFFACO Action Plan (Ecology et al. 1989). Alternatively, and if agreed to by the

U.S. Department of Energy, Office of River Protection (ORP) and the lead regulatory agency,
unit managers’ meetings or predecessor primary documents requiring ORP and lead regulatory
agency approval also can be used to document changes. Changes to the project schedule that
affect assigned HFFACO M-045 interim milestones will require approval through the HFFACO
(Ecology et al. 1989) change control process.

Supporting characterization data acquired during the field investigation that will be used for
corrective measures decision-making for WMA C will be presented in the Phase 2 RFI/CMS
report.

1.2 DATA QUALITY OBJECTIVES PROCESS FOR WMA C
EPA/240/B-06/001, Guidance on Systematic Planning Using Data Quality Objectives Process,

was used to identify the data needs described in this work plan. The primary participants in this

1-5
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process were the Tank Operations Contractor (TOC), Ecology, and ORP. However, to ensure
integration with other activities within the 200 East Area (RPP-PLAN-37243, Chapter 5),

U.S. Environmental Protection Agency (EPA); U.S. Department of Energy, Richland Operations
Office (RL); and Plateau Remediation Contractor also participated in the process but did not
attend every workshop. This DQO process established the assumptions and global issues
associated with Phase 2 characterization activities at WMA C. The Tribal Nations and Oregon
stakeholders were provided informational meetings and sent the data quality objectives (DQO)
and Revision 0 of this document for their review. The Phase 2 WMA C DQO summary report
(RPP-RPT-38152) summarizes the outcome of the DQO process for WMA C during the Phase 2
RFI/CMS process.

1.3 DOCUMENT STRUCTURE

This Phase 2 RFI/CMS work plan is organized to present information as follows:

e Chapter 1 — Introduction

e Chapter 2 — Background and Setting

e Chapter 3 — Waste Management Area C Site Characterization Efforts

e Chapter 4 — Work Plan Rationale and Approach

e Chapter 5 — RCRA Facility Investigation/Corrective Measures Study Process
e Chapter 6 — Schedule

e Chapter 7 — Project Management and Program Integration

e Chapter 8 — References

Appendix A contains the SAP for the Phase 2 characterization activities for soils planned for the
vadose zone in WMA C, while Appendix B contains the sampling and analysis instructions for
collecting tissue samples from small mammals. The sampling and analysis tasks presented in
this sampling and analysis instructions guide are specific to small mammal collection and
analysis to obtain data for use in dietary exposure modeling in the ecological risk assessment for
WMA C. Attachments 1 through 4 support Appendices A and B with the quality assurance
program description (Attachment 1), general health and safety plan (Attachment 2), information
management overview (Attachment 3), and waste management plan (Attachment 4).

14 QUALITY ASSURANCE

The DOE document DOE/RL-96-68. Hanford Analytical Services Quality Assurance
Requirements Documents (HASQARD)FOC-doecumentFEC-PEN-02 Onality-Assurance
Program-DeseriptiontQAPD)-s-provided-in-Attachment+-of this-werk-plan—It establishes the
quality requirements for environmental data collection, including sampling and analysis, in
support of the SST Resource Conservation and Recovery Act of 1976 (RCRA) Corrective Action
Program (RCAP). The HASQARDThis-QAPD applies specifically to field and laboratory
activities associated with evaluating subsurface contaminant impacts involving 200 Areas SST
WMASs releases to the environment. Fhe-QAPD-compliesawith-therequirements- ot DOEO
HAICPratin-AssuranceFile H—Code-of Federcd-RegtationsPart-8304 20— Quuhity
Assuranece Requirements ~H-CERSI0A2—Quatity-Assurance Reguirernents—The
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HASQARD complies with the requirements of EPA/240/B 01/003 EPA Requlrementsfor

Qualzty As surance Pr0j€Ct Plans:

3 o NueleartFacti - il . The ASQAR QAPDalso
identifies techmcal procedural requlrements that W|ll descnbe field data collection and sampling
and analysis requirements to be implemented during the investigation. Technical procedures will
be identified in the SAP to address the requirements of the HASQARD (DOE/RL-96-68). The

HASQARD purpose-of- Attachment--is-to-provides a framework of the general requirements that
apply to RCAP characterization and remedial efforts.

The TOC quality assurance document, TFC-PLN-02, Quality Assurance Program Description
(QAPD), establishes quality assurance requirements not covered in specific field and laboratory
activities. This document is provided in Attachment 1 of this work plan. The QAPD
incorporates the requirements of ASME NQA-1, 2004 Quality Assurance Requirements for
Nuclear Facility Applications (OA), as required by the TOC contract with ORP.

1-7
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4. WORK PLAN RATIONALE AND APPROACH

The Phase 2 RCRA corrective action process is the RCRA-specified method by which UPRs to
the environment are characterized and corrective action alternatives are evaluated and
implemented if required to minimize potential risks to human health and the environment.
Furthermore, this RCRA-specified method is consistent with the CERCLA method for
characterization and remediation. HFFACO (Section 7.1) lists and compares the major steps
involved with cleanup of RCRA and CERCLA “past practices” and concludes they are
functionally equivalent (see also Section 3.1.2 of RPP-PLAN-37243). Objectives and data needs
must be identified before designing a data collection program to support the Phase 2 RFI/CMS
process. The data collected are used as a basis for making an informed risk management
decision regarding the most appropriate corrective action(s) to implement. The data needs for
field characterization efforts at WMA C were identified through a DQO process
(RPP-RPT-38152) that was executed based on the requirements established in the HFFACO
commitments (Ecology and DOE 2007). The data identified in the DQO process will be
collected in accordance with HFFACO Milestone M-45-60 (i.e., this work plan), HFFACO
Milestone M-45-00, and HFFACO Appendix L.

4.1 RATIONALE

Further understanding of subsurface conditions and contaminant migration processes is required
to support decision-making on interim measures and corrective measures (Section 3.2.3).

A comprehensive list of data needed to support these decisions was developed based on the
current level of understanding in a DQO process (RPP-RPT-38152). However, it is generally
recognized on both a technical and regulatory basis that present knowledge of existing
contaminant concentrations, contaminant inventory, distribution of contaminants in the vadose
zone from past releases, and uncertainties associated with contaminant migration processes is
insufficient to support future decision-making for corrective actions. Therefore, there is a need
to collect additional information through Phase 2 field and laboratory investigations, which will
be supplemented by ongoing groundwater and vadose zone monitoring data, to support decisions
on corrective actions and WMA closure. Groundwater monitoring data are collected on a regular
basis as part of the RCRA groundwater monitoring program, while vadose monitoring -(HRR
leak detection monitoring and leak detection mitigation and monitoring) takes place during waste
retrieval operations.

Characterization objectives and data needs for WMA C were developed during the DQO process
(RPP-RPT-38152) carried out under the Phase 2 REHCMS-Mmaster Wwork Pplan
(RPP-PLAN-37243) and this work plan. The development of this document and characterization
activities for Phase 2 were supported by the DQO process.

The DQO process (EPA QA/G-4, Guidance on Systematic Planning Using the Data Quality
Objectives Process) is a planning approach, based on the scientific method, " for defining the
decisions that any data collected should satisfy. The EPA seven-step DQO process and several

B The scientific method involves the principles and processes regarded as characteristic of or needed for scientific
investigation, including rules for concept formation, conduct of observations and experiments, and validation of
hypotheses by observations or experiments.
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4.4.1 Site Selection using Alternative 1: Phase 1 Conceptual Model

The Phase 1 conceptual model was used to select a number of sites to investigate. These sites
consist of known or potential release sites that may have impacted the soils (Figure 4-2). To
support tanks that may have been overfilled and potentially lost waste out the spare inlet ports,
sites A (C-101) and J (C-104) were chosen.

Sites B, C, D, R, U, and V were chosen to support possible tank leaks and/or overfill events that
lack existing drywell monitoring coverage. This includes southeast side of C-101 (Site B), the
C-200-series tanks (Sites C and D), and C-801 (Site R). Sites B, C, D, U, and V are also being
investigated to evaluate alternative conceptual model 2. For Sites U and V associated with

tanks C-110 and C-111 respectively, it should be recognized that a low probability of hitting the
contamination exists, based on the historic gamma logging and spectral gamma logging as
reported in in Section 5 of GJO-98-39-TARA. The report states, “There appears to be little
contamination around tanks C-110 and C-111, both of which are assumed leakers.” It goes on to
say, “Historical logs near tank C-111 showed no evidence of a past leak from this tank.” It does
suggest that the contaminants may have migrated downward and did not extend laterally to reach
the surrounding monitoring boreholes (i.e., drywells). Therefore, the probability of hitting
contamination under tank C-111 is quite low. The basis for placing tank C-111 as a “leaker” is a
level decrease of 8.5 inches from 1965 through 1969 that would equal a total of 23,400 gal. In
1989, the leak loss value assigned was a 5.5 kgal leak. New temperature data can document the
tank evaporation over this time period to account for this decrease as noted in Tank 241-C-111
Leak Assessment Report, RPP-ASMT-39155, dated October 2008. If a slant probehole
beginning at the west-southwest corner of the tank is not feasible, then this slant probehole
should not be installed because of the low probability of hitting any contaminants. This point of
entry would align with the point of release associated with an overfill at the spare inlet ports and
would be following the direction of the assumed release under the tank (i.e., down stratigraphic
dip and lateral spreading from the point of release), exactly the same strategy and alignment used
on the SX-108 slant borehole (see RPP-7884 for the rationale of placement). This strategy
would support alternative conceptual model 2 of the work plan.

Although UPR-200-E-82 (Site Q) was investigated during Phase 1, it will be further investigated
as part of this work plan. At UPR-200-E-82, the highest concentration of **Tc and nitrate was
found at 80 ft bgs (RPP-35484, Field Investigation Report for Waste Management Areas C and
A-AX). This limiting depth (80 ft bgs) was a result of the characterization limitations of the
direct push technology deployed at that time using a slant probehole to collect the sample. This
slant probehole at the time of deployment eliminated the possibility of going deeper in light of
the gunite cap on top of this UPR. Fhereforethe-proposedideally-aA vertical push through the
gunnite cap had been proposed but not implementedeenterof-mass-wil-wonld-aHowfor
chatgeterizaton-deepertithe ot colunm m-eﬁmm#v Hre-abit \‘-(*H-’-i-H(-l-HH%-hHWG&&f*% T
and-pitrate-has-pigrated—thus-defining the depth-of  Te-and-pitrate-at-thisloeation—h—However.
due to radiological control requirements—a-push-throuch-the-centerof-the mass-this-cannotbe
accomplished. Instead, four direct push holes will be placed to a depth of approximately 200 ft,
one on each side of the UPR, and multi-depth electrodes will be placed. A three-dimensional
SGE survey will be conducted to map the extent of any electrical anomaly resulting from this
release. Since the time of the leak in December 1969 to sometime after 1991, UPR-82 was
covered in sand and gravel. Sometime after 1991, the gunite cap was placed over it. This
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alternative effluent return route from the building C-801 tank C-103. Since one already existed,
this installation could imply a problem existed in the old line, including a leaking pipeline.

The other method is SGE, in which the resistivity of the underlying strata is measured, thereby
providing an indirect indication of where pipelines, tanks, and other infrastructure may have
leaked into the environment. Sinece-Because waste fluids at tank farms contain nitrate that can
reduce the electrical resistivity of the underlying strata, the resistivity measurements will be
made at site N (UPR-81, UPR-82, and UPR-86) and compared against samples taken at these
sites. Furthermore, samples collected at site P (UPR-81) will be used to compare analytical data
against resistivity data. Using the results from the testing of SGE at site N, a plan would be
developed to interrogate WMA C and surrounding environment using SGE. This is designated
as Site O. Advances that are realized in the application of SGE will be considered in developing
additional deployments of this characterization approach.

4.4.5 Site Selection for Surface Contamination

UPR-200-E-91 (Site H) was a large area of contaminated soil, located north and east of the

C Farm. In 1981 contaminated soil was removed from this area and taken to another location
(UPR-200-E-56). The radiological posting was removed in 1981. This release site is no longer
marked or posted. This site was selected to verify the soils were removed. Waste site 200-E-115
(Site I) is selected as a site with surficial contamination that was discovered in October 2001.

4.4.6 Site Selection for Geophysical Logging

In addition to the list of sites that will be investigated, updated drywell spectral gamma
monitoring of tanks C-103, C-104, C-106, C-108, C-109, C-110 C-111, and C-112 (Site M) will
be conducted to investigate changes that may have occurred since 2000 as it relates to %co
migration. In addition to the drywells inside the WMA fenceline, the following groundwater
wells would also be logged: 299-E27-12, 299-E27-13, 299-E27-14, and 299-E27-15 (Site W).
These wells were selected because they are the only groundwater wells near WMA C that have
not been logged, except 299-E27-14 that was last logged in the 1990s.

4.4.7 Groundwater Sampling Activities

Groundwater sampling activities at the WMA C RCRA wells are conducted under the Soil and
Groundwater Remediation Project. Groundwater samples are collected and analyzed in
accordance with DOE/RL-2009-77, Interim Status Groundwater Quality Assessment Plan for the
Single Shell Tank Waste Management Area — C. This monitoring plan supersedes the previous
groundwater monitoring plan (PNNL-13024, as revised) to incorporate changes that have
occurred at WMA C. The most significant change at WMA C is the recent exceedance of the
critical mean by the indicator parameter specific conductance. Furthermore, the dangerous
constituent cyanide has been found in groundwater beneath the WMA C, and no upgradient
source for cyanide has been identified. The first round of groundwater sampling under the new
groundwater plan is scheduled to occur late in the 2009 calendar year. The analytes in the first
round of sampling were developed from RPP-23403 and Appendix IX of 40 CFR 264. The
results from these groundwater sampling activities will be available to the preparers of the
RFI/CMS. No sampling of groundwater will be conducted as part of these characterization
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efforts. If any new RCRA groundwater monitoring wells are installed, the monitoring results
from the new well would be used to further access the conceptual modes as they relate to
groundwater flow.

4.5 SITE CHARACTERIZATION

For this work plan, site characterization will be performed at the 23 sites identified in Figure 4-2.
The site characterization activities include the following:

a. Soil collection and analysis through direct push technology (Section 4.5.1).

b. Tissue sampling for ERA (Section 4.5.2).

c. Drywell and groundwater monitoring well geophysical logging (Section 4.5.3).
d. SGE (Section 4.5.4).

The characterization options selected for implementation at WMA C for this work plan are
provided in Table 4-1. Table 4-1 includes the sampling method, implementation design, and
objective._Not shown in Table 4-1 is the development of a geophysical logging tool that can
detect beta emitters, which is also addressed in this work plan (Section 4.5.5).

Soil samples for chemical analysis will be collected using direct push technology at 18 of the

23 selected sites. The number of sampling direct pushes ranges from one to three at each site for
a total of up to 29 direct pushes. Furthermore, a demonstration of SGE with deep electrodes is
also planned at Site N. Site N includes the following unplanned release sites UPR-200-E-81,
UPR-200-E-82, UPR-200-E-86. At each of these UPRs, high-resolution, three-dimensional SGE
with deep electrodes is scheduled to be demonstrated. The first demonstration has already
occurred at UPR-200-E-81 as part of revision 0 of this work plan. The demonstration ran from
October 2008 to July 2009 at UPR-200-E-81 with the results documented in RPP-RPT-41236.
Soil samples for contaminant analysis were also collected at this UPR and will be available later
in the calendar year to compare results from the SGE against the chemical analysis. The
UPR-200-E-82 is the next scheduled waste site for SGE to be deployed. Thisisscheduledtor
the-spring-of2040—Following the demonstration, if SGE is successful at Site N for resolving
depth of contaminants with deep electrodes, a plan would be developed to deploy SGE to
encompass the WMA C DQO boundary. Additionally, new spectral gamma and moisture
logging would be performed at tanks C-103, C-104, C-106, and C-108 through C-112. This
work is contingent on available funding and on whether the direct push installation schedule is
consistent with other schedule priorities. Additional characterization technology development
(see Section 4.5.5) also is contingent on available funding.

The initial (Phase 1) site-specific investigation conducted between FY 2004 through FY 2007
entailed the installation of one vertical borehole near C-105 along with the application of direct
push technology at UPR-82 (vertical and slant probeholes). To complement these data, direct
pushes were conducted around UPR-86 and UPR-81 in FY 2008 (RPP-35169) that will provide
additional information about contamination in the south portion of C Farm. The sampling plan
consists of vertical and slant probeholes using direct push technology near selected waste
releases along with SGEs around UPR-81, UPR-82, and UPR-86 and potentially WMA C.
Spectral gamma and moisture logging around certain tanks with drywells that have detected %o
will be logged as will the groundwater monitoring wells that have not been spectral gamma
logged in the past.
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Table 4-1 shows the current understanding of access availability (i.e., October 2008) for each of
the 23 sites. Specific sample locations will be selected based on defined site limitations (slope of
the ground surface), and infrastructure constraints (see Figures 4-3 and 4-4). The actual sample
locations will be established following the field survey with ground-penetrating radar (GPR) and
other site preparation activities. This work plan calls for a sample to be taken at ground surface
(i.e., 0 to 1 ft bgs). Although every attempt will be made to collect this sample, the gravel
surface in tank farms may prevent taking a sample that contains environmentally sensitive media
(i.e., soil particles less than 2 mm in diameter). If this is the case, pictures of the sampling site
showing the gravelly nature of the land surface and the reason as to why a sample will not be
taken will be documented in borehole/site completion reports.

The GPR and electrical surveys will define where subsurface conflicts exist, which will help
define acceptable sample locations. During the survey, aboveground conflicts will also be
defined.

The request to twin soil samples from new groundwater well boreholes with soil samples from
direct push is a reasonable technical request that was provided by the Nez Perce in review of
Revision 0 of this work plan. Although soil samples from direct pushes have been acquired, they
are spatially separated by tens of feet from soil samples associated with boreholes. These soil
samples can be compared and have shown similarities in pH and moisture content. However,
with the potential changes in soil properties that might occur over those distances a meaningful
comparison related to the differences in techniques is problematic. It would be more beneficial
to have direct push soil samples that were located a few feet (~2 ft) apart from soil samples from
the new groundwater monitoring well(s) borehole to allow a more valid comparison. The soil
samples from the direct pushes and the proposed new groundwater well(s) can be compared and
similarities in analytical values can be demonstrated. This twinning exercise will also support
the technical merits of using moisture as an indicator for soil sampling targets. If we are
successful in placing two new groundwater wells within 100 ft of the WMA C boundary, we
propose placing twin direct push probe holes with those wells. If we cannot place the new wells,
we will place the direct push probes holes to twin the geophysical logging of existing wells.
Furthermore, this approach will also allow us to collect soil samples from new groundwater
wells. The exact location will be dependent on waste retrieval activities associated with access
to various locations. The preferred location as recommended by the Nez Perce and concurred
with DOE-ORP and the contractor would be close to existing groundwater wells 299-E27-7 or
299-E27-14, which have shown groundwater impacts related to regional contamination as well
as contamination associated with WMA C; however. the location may be modified due to
existing site conditions and waste retrieval operations.

A planning process will be conducted to address collection of vadose zone data during

installation of a planned RCRA groundwater monitoring well similar to the one conducted for
299-E27-22 (PNNL-13024).
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For planning purposes, dPrill cutting samples will be collected in conjunction with the
installation of a RCRA groundwater monitoring well that may be drilled near WMA C. From
this well, near-continuous sediment samples from about 10 ft bgs to refusal will be collected.
Drill cuttings and driven splitspoon samples will be collected from 10 ft bgs to near the total
depth of the water table. Selected portions (21 samples) of the driven samples and cuttings will
be analyzed for chemical and physical characteristics. From each stratigraphic unit, potential
vertical locations for analyses will include stratigraphic contacts, weathered bedding structures,
and lithologic facies changes. Splitspoon-driven soil samples will be taken every 10 ft starting at
50 ft bgs for a total of 21 samples. Inorganic chemicals, pH, moisture, and radionuclide suite of

analyses will be performed on the samples-for-planningpurposes.

Deployment of direct-push technology at the proposed locations in WMA C would be expected
to continue to address a number of questions related to the concentration and distribution of
contaminants, including the following:

a. What contaminants are present that are routinely identified as contaminants of concern
. - g .
(COC) from a groundwater impact standpoint (e.g., *Tc, nitrate)?

b. What are the contaminant concentrations of '*’Cs and other COC in the upper 15 ft of the
soils to provide soil data to support direct exposure and ecological risk assessment?

What is the vertical extent of the COC in the backfill material?
d. What is the horizontal extent of the COC across the areas of interest?
e. What are the potential drivers (e.g., sediment moisture profile) in the upper portion of the

vadose zone that could control the migration of contaminants?

This option was selected because a probehole at these locations would provide source
characterization data over the majority of WMA C along with distribution of contaminants at the
locations of interest from WMA C. Source characterization would:

a. provide a basis for verifying estimating current location of COC inventories in the vadose
zone

b. support evaluation of the spatial correlations between concentrations of COC and existing
gamma data

c. support assessment of contaminant mobility, potential drivers (e.g., moisture content),
and the effects of releases on soil properties to support predictive numerical modeling
efforts necessary to evaluate potential future groundwater impacts, the associated risks,
corrective measures, and further characterization as warranted.

Source characterization efforts also would involve identifying what contaminants are present
and, subsequently, identifying the potential COCs for corrective action and closure decisions as
they relate to soil and groundwater contamination.

4.5.1 Installation of Vertical/Slant Probeholes
Several options were considered for collection of vadose zone data. The preferred option is

installation of direct push probehole(s). The direct push technology has been capable of

4-22




= - T O R S

S

RPP-PLAN-39114, Rev. 1A

obtaining a sample as deep as 240 ft bgs. It has the capability of obtaining more than one sample
per probehole and does not bring up cuttings that need to be disposed. Furthermore, it does not
take up as much space as a conventional drilling rig, which allows it to be deployed at more
locations within the WMA C. The direct push technology provides the same objective as drilling
a deep borehole given the data collection objectives. Up to 27 direct push probeholes are
planned for 16 sampling locations. While the approximate locations for each probehole are
shown on Figures 4-2 through 4-4, the exact locations for each probehole are dependent on the
accessibility and subsurface interferences to the site, which will be determined after the results of
a GPR survey become available. Vadose zone samples will be collected after the initial push is
conducted and evaluated with soil moisture and gamma data. The precise sampling depths will
be based on review of the geophysical logging data collected from the exploratory probehole. It
is expected that the modified bismuth-germinate-germanium oxide logging tool (Section 4.6) will
reduce the risk of selecting the wrong horizon to sample because of the lower detection limits
associated with this tool.

For planning purposes, it is assumed that all direct push probeholes will be vertical, except for
the probeholes at Sites A, C, D, J, and possibly Site U. At those sites, the probeholes would be
slanted because the slope of the hill on the southwestern side of tanks C-101, C-104, C-110
(Sites A, J, and U) and the northeastern side of the C-200-series tanks (Figure 2-2, cross-sections
A and B) prohibit placing the direct push rig close to the outlet ports at these tanks.

The goal of slanted direct push probeholes is to find evidence of tank fluids that have leaked into
the vadose zone. Therefore, at these sites, the target region for samples is within 10 ft of the tank
bottom. The exact angle, 30, 45, or 60 degrees, of the probehole to intersect the target region
will be determined by field conditions (e.g., where can the direct push rig set up to avoid existing
infrastructure). Figures 4-5 and 4-6 delineate possible angles for the slant holes at the 100-series
tank and 200-series tanks, respectively. In these figures, the lines represent the probehole
divided into 50-ft lengths with every 10-ft length marked. The slant boreholes at the
C-200-series would also be extended to the southwest beyond the tanks to collect soil samples
directly below pipelines running between the C-200-series and C-100-series tanks.

4.5.1.1 Direct Push Sampling Technique

The direct push technology uses a dual-wall percussion system to obtain multiple samples in a
single probehole location. Driving will be conducted with outer push tubing that is currently
planned to be 6.67 cm (2.625 in.) OD x 4.76 cm (1.875 in.) ID and inner tubing that is 3.17 cm
(1.25in.) OD x 2.7 cm (1.08 in.) ID. The dual-wall system with a “dummy” tip will be advanced
to the predetermined sample depth. The tubing will be back-pulled 0.06 m (approximately 2 in.)
to 0.12 m (approximately 5 in.) to relieve pressure and materials from the drive shoe and tip.
When sampling depth is achieved and the rods back-pulled for sampling, the removable tip will
be removed by extracting the inner rods. On removal of the inner string of tubing, a sampler will
be attached to the inner string and returned to the bottom of the outer casing/push tubing and
positioned against the inner receiver face of the drive shoe. The inner and outer tubing strings
are “locked” together by use of a proprietary method, and the entire assembly is advanced
through the targeted sample interval.
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Additionally, Sites F and G should be investigated before Sites H and I. If contamination is not
found at depth at Sites F and G, the depth of the direct push at Sites H and I will stop at 15 bgs.
Sites H and I were located to address surficial contamination at UPR-200-E-91 and 200-E-115,
but depths of the direct pushes can be extended if it appears contaminants are moving down dip
northeasterly. If contamination is found at depth at Sites F and G, then the depth of the direct
pushes at Sites H and I will be extended based on the information from Sites F and G. The
purpose of extending the depth of these direct pushes is to provide information related to
contaminant movement down dip (alternative conceptual model 2).

4.5.1.3  Ground-Scanning

Prior to implementing direct push sampling and SGE activities, ground scans are conducted to
verify drawings that show areas containing buried equipment, underground structures, and
pipelines. Ground scans typically use GPR, which uses a transducer to transmit frequency
modulateed electromagnetic energy into the ground. Interfaces in the ground, defined by
contrasts in dielectric constants, magnetic susceptibility, and, to some extent, electrical
conductivity, reflect the transmitted energy. The GPR system measures the travel time between
transmitted pulses and the arrival of reflected energy. The reflected energy provides the means
for mapping subsurface features of interest. The display and interpretation of GPR data are
similar to those used for seismic reflection data. When numerous adjacent profiles are collected,
often in two orthogonal directions, a plan view map showing the location and depth of
underground features can be generated.

4.5.14 Direct Push Sampling Strategy

For planning purposes, the following summarizes the sampling strategy (RPP-ENV-38838) at
each vertical direct push site:

a. At each site, a minimum of two direct push probeholes pushes will be completed. The
initial probehole is logged for both gross gamma using the modified bismuth-germinate
oxide tool (Section 4.6) and neutron moisture. Following logging, single deep or multi-
depth electrodes are installed for SGE. The second push is for soil sampling based on the
data observed from the first push._An exception to this process will be applied at
UPR-82, where four pushes will be made for the sole purpose of installing multi-depth
electrodes in support of SGE at that location. Resulting resistivity data will be used to
determine whether additional characterization action is appropriate at UPR-82.

b. The depth of the first push would be to no greater than 200 ft bgs or refusal at all sites
except H, I, and S. This target depth is based on the observation of %Tc and nitrate at
160 ft bgs at borehole C4297 and %Co concentrations above 0.1 pCi/g between 150 and
160 ft bgs at well 299-E27-4. The depth at Site S would be to 260 ft bgs or refusal based
on %Co above 0.1 pCi/g at nearby well 299-E27-14. At Sites H and I, the depth of the
direct push would be 15 ft unless data from Sites F and G indicate that the direct pushes
at Sites H and I should be deeper.

c. Deep electrodes are placed near the base of the initial probehole and at a depth of
approximately 50 ft bgs._Multi-depth electrodes have an electrode every 20 ft from the
bottom to a depth of approximately 40 ft bgs.
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be analyzed for the chemicals and radionuclides listed in Tables 3-1 and 3-2, respectively, using
the approach given in Section 3.5. This work plan calls for a sample to be taken at ground
surface (i.e., O to 1 ft bgs). Although every attempt will be made to collect this sample, the
gravel surface in tank farms may prevent taking a sample that contains environmentally sensitive
media (i.e., soil particles less than 2 mm in diameter). If this is the case, pictures of the sampling
site showing the gravelly nature of the land surface and the reason as to why a sample will not be
taken will be documented in borehole/site completion reports.

4.5.2 Tissue Sampling

Presently, WMA C is managed in a way to eliminate, to the extent possible, the intrusion of
plants and animals into the facilities. However, WMA C may have an impact on animals located
outside WMA C. Therefore, in addition to the soil samples taken to evaluate ecological risk
(Section 4.5.1.4), small mammal tissue sampling and analysis would be completed as a
supplemental method for evaluating contaminant pathways and risks to wildlife receptors.
Animals would be collected from around the perimeter of WMA C for tissue sampling.
Appendix B provides the sampling and analysis instruction for collecting these samples.

4.5.3 Geophysical Logging

Based on concerns raised by stakeholders and Tribal Nations related to the presence and mobility
of Co, spectral gamma as well as moisture logging would be done for the drywells associated
with tanks C-103 and C-106-with-andiapotential-direct pushestorebinethe " Co-movementin
thivurea, In addition, past releases from transfer lines in this vicinity may have impacted the soil
as well as tank overfill events. The purpose of the spectral gamma logging would be to update
the data collected during the baseline spectral gamma analysis conducted in 1998
(GJO-98-39-TAR) and 2000 (GJO-98-39-TARA). In addition, spectral gamma analysis in
drywells around tanks C-104 and C-108 through C-112 would be performed to update the
spectral gamma and moisture logging data to provide insight into changes that may have
occurred since 2000. Figure 4-7 shows the locations of the drywells in WMA C.

Furthermore, three RCRA groundwater monitoring wells have not been logged with the spectral
gamma tool (299-E27-12, 299-E27-13, and 299-E27-15). Therefore, geophysical logging would
also be conducted at these wells as well as at 299-E27-14, which was last logged in the 1990s.
All other groundwater monitoring wells were logged within the last 5 to 6 years and those wells
will not be logged. The spectral gamma tool deployed should measure Uies, Mom, 2, #R g,
and other gamma emitters in the soils as well as calculate a region of interest to provide a
minimum detection limit for the tool. As part of the spectral gamma logging, KUT logs are also
generated which are used to evaluate the location for tops of the stratigraphic layers.

4.5.4 Surface Geophysical Exploration

One of the characterization options considered and selected during the DQO process was SGE.
This method of indirect investigation is proposed around UPR-200-E-81, UPR-200-E-82, and
UPR-200-E-86. The SGE methodology and its results eestd-would be interpreted with the
insight of the direct push results from around these waste sites. In addition, electrodes at depth
have been installed at these sites and would provide a first-of-its-kind opportunity to determine a
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1 three-dimensional version of SGE. If successful, the three-dimensional “vision” into the soils
would aid in locating investigative direct pushes or boreholes to find waste with ionic strength,
potentially **Tc and other mobile contaminants. Part of this work is to evaluate the relationship
between electrical resistivity and waste fluid concentrations taken from probehole samples.

Figure 4-7. Drywell and RCRA Groundwater Monitoring Locations to be Logged
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9 The task involves a three-dimensional resistivity survey surrounding UPRs -81, -82, and -86.
10 Buried electrodes have been placed at each of these sites (UPR-82 = one, UPR-81 = six (four
11 | locations with two dual electrodes), and UPR-86 = four). Four additional arrays of vertical
12 | multi-depth electrodes are planned for placement adjacent to UPR-82. In addition,
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1 | approximately 300 surface electrodes would be placed at each UPR. The preliminary plan is to
> treat each of these UPRs individually. The region is rich with underground piping. Each of the
3 sites was reported as the location of significant loss of waste to the environment. Direct push

4 investigation in each UPR region as part of the near-term work plan (RPP-PLAN-35341) would
s be used to verify the sites identified waste signatures commensurate with the leak loss estimate

6  for the individual site and contrasted to the SGE results for each individual site. The results

7 would be reported in the RFI/CMS report that fulfills HFFACO Milestone M-45-61.

8

9 | A-sSurveys that entails approximately 300 surface survey electrodes, arranged for a fully three-
10 | dimensional interrogation #s-are to be performed. Conceptually, this single string of electrodes
1t would be placed so that each of the UPR locations is centered in the grid. Depth of interrogation
12 is dependent on the size of the source and the resistivity contrast. The buried electrodes for each
13 site would be included in the grid. At UPR-81, the preliminary results from the direct push at

14 | this location show the highest concentration of nitrate (199 mg/g) was found at 42 10 43 ft bgs.
15 Therefore, the target depth for SGE at this location would be approximately 50 ft. The results

16 from the deployment at the UPRs would be used to determine how SGE will be deployed over
17 the entire WMA C. Using the results and lessons learned from the deployment of SGE at UPRs
18 -81,-82, and -86, this work plan will be updated or a supplemental work plan will be generated
19 to describe the field activities to support the deployment of SGE over the WMA C DQO

20 | boundary._In anticipation, single depth or strings of multi-depth electrodes will be placed at each
21 | direct push location during logging hole decommissioning.

22

23 | During collection of the resistivity data, it will be necessary to deactivate cathodic protection and
24 | electrical leak detection systems in the region. Because of increased tripping hazards associated
25 with the cables and perceived electrical hazards, access to the farm will be severely restricted

26 during this activity.

27 4.5.5 Develop New Characterization Technology

28 At the present time, the only way to measure levels of “Tc contamination in the soil is to take

29 samples to send to the laboratory for analysis. This methodology is labor intensive and provides

30 samples only at chosen intervals (see Section 4.5.1.3). The development of a #Tc sensor that

31 can be deployed during the placement or decommissioning of direct push probeholes could

32 quickly indicate where sampling intervals should be located and avoid costs associated with null

33 sample results. Such a sensor would be based on robust, existing technology of silicon beta

34 detectors, noting that very few long-lived beta-emitting radionuclides exist in the Hanford

35 sediments. The development of this sensor would be in two stages, a laboratory testing stage

36 followed by deployment in the field. The prototype **Tc sensor would first be built and tested in
37 the laboratory. If testing of the laboratory prototype proved successful, then a PTc sensor that

33 could log small-diameter probeholes would be built and field tested.

39

40 | This work is contingent on available funding. If successful, dBevelopment of this *Tc sensor

41 would provide cost-effective soil sampling related to the mobile contaminants of 9Tc and nitrate
42 that impact groundwater by only sampling in direct push probeholes that the T sensor

43 identified as having *Tc. The interest in this new technology was recognized through data needs
44 workshops conducted for Phase 2 RFI/CMS processes and was shared with Ecology, who

45 expressed an interest in deployment in WMA C. This new characterization technology, PTe
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| sensor, couldwil aid in the selection of soil samples in addition to the standard use of gross
gamma and neutron moisture logging data that is conducted before soil sampling decision-
making (see Section 4.5.1.4). However, due to the developmental nature of this technology. it is
not apparent that the **Tc sensor will be ready for field deployment in time to support site
characterization activities at WMA C.

4.6 OPTIMIZING SAMPLING

Based on data needs identified in the DQO meetings, a number of options were considered for
the Phase 2 characterization effort at WMA C. These characterization options included using
direct-push technology and nonintrusive geophysical techniques (e.g., SGE) and updating
spectral gamma logging around tanks C-103 and C-106 and C-104, C-108, C-109, C-110, C-111,
and C-112 as well as groundwater monitoring wells 299-E27-12, 299-E27-13, 299-E27-14, and
299-E27-15. These options are based on characterization techniques and innovative technologies
identified in RPP-PLAN-37243 and RPP-ENV-38838 for methods that have been successfully
used on the Hanford Site. These options and potential deployment locations were evaluated in
terms of the type of information that could be provided, as well as the technical risk associated
with deployment during Phase 2. Although all of the options considered could provide valuable
data that would serve to improve the understanding of subsurface contamination, a number of the
options were considered to be of lesser value or not feasible due to technical risk for the
characterization effort to be implemented beginning in FY 2009. The accessibility of some of
these sites is limited by waste retrieval operation equipment located on the surface and
subsurface infrastructure interferences for WMA C. The list of characterization options
considered during the DQO process, along with the rationale for including or omitting each
option from Phase 2 effort, is provided.

RPP-16608, Site Specific SST Phase 1 RFI/CMS Work Plan Addendum for WMAs A-AX, C,

and U, evaluated sampling and analysis options and alternative field sampling technologies.
That evaluation and the experience gained during implementation of the Phase 1 RFI field
investigation has resulted in identifying the following sampling technologies for the initial Phase
2 characterization efforts: direct push, SGE, and borehole logging. These technologies allow for
investigations for the presence of contaminants in the vadose zone to be conducted using both
indirect and direct evaluation techniques. Subsurface investigations will include geophysical
logging using spectral gamma and moisture, SGE, and soil sampling using direct push
technology.

Direct push technology is planned for use during the initial Phase 2 characterization of the
vadose zone in WMA C. The advantage of this technology is ease in deployment, better option
of evaluating lateral extent of contamination, no contaminated soil cutting being brought to the
surface, and lower costs. The direct push technology plans to use the dual string approach where
multiple samples can be collected. The dual string (2.625 in. OD) approach can collect a 1.08 in.
x 24 in. sample at multiple depths. In the 200 East Area, the direct push technology has
demonstrated the ability to go to great depths (~200 ft) thus providing the opportunity to use its
advantages, especially no contaminated soil cuttings being brought to the surface. This is an
advantage over traditional drilling of a borehole that is more expensive, provides no ability to
easily evaluate lateral extent of contamination, and brings contaminated soil cuttings to the
surface.

4-31



RPP-PLAN-39114, Rev. 1A

Figure 6-1. Project Logic and Schedule (2-sheets) | Formatted: Font: Bold
o [ Formatted: Check Epglling and grammar

= — =
FY09 FY10 FY11 FY12 FY13 FYW™ FY Formatted: Normal, Left
N[DJJ[FIM[AIM]JJJJAIS|OINID[J[FIM[AIM]IJJJA[S|O[N[D[JTFIM[AIMIJ[JIAISJOIN|D|JTFIM[AIMIJ[JJAISIO|N|D|JIFIM » L;*'f

O

Activity
IDirect Push' and Laboratory Analyses
Locations P, L, and G (5 Stes)
Analyze Samples L P,.GandL

Analyze and Repori FY 09 FW

DP Field Work 2 Sites/16 Samples
Analyze and Report 2 Stes/16 pl

Plan for 2 Sites/16 p
DP Field Work 2 Sites/16 Samples
Analyze and Report 2 Sites/16 Samples
Plan 3 Sites/24 ples and Plan Field Test Tc Probe
DP Field Work 3 Sites/24 Samples and Field Test Tc Probe

Anal and Reporl 3 Sites/24 Samples and Fleld Test Tc Probe
Flan for Site 1-DP (FY11)
DP (1) Field Work Site 1 (FY11)
Analyze and Repor Site 1 DP (FY11)
lan for Site 2 -DP FY11)
DP (2) Field Work Site 2 (FY11)

Analyze and Report Site 2 DP (FY11)

[Twinning of Direct Push Logging/Plan and Perform Direct Push
Logging. 2 Sites. Outside Farm

Flanfor Site 3 (FY11) _

DP (3) Field Work Site 3 (FY11)

Anal and Repori Site 3 DP (FY11)
lan for Stte 4 (FY11) _

DP (4) Fleld Work Site 4 (FY11)
Analyze and Repor Site 4 DP (FY11)

lan for Site 1-DP FY12)

I DP (1) Field Work Site 1 (FY12)
Anal and Report Site 1 DP (1)(FY12)
lan for Site 2 -DP (FY12)
DP (2) Field Work Site 2 (FY12)
Anal and Repori Site 2 DP (FY12)
lan for Site 3 -DP (FY12)
DP (3) Field Work Sile 3 (FY12)

F Analyze and Report Site 3DP (FY12)
lan for Site 4 (FY12) _
DP (4) Field Work Site 4 (FY12)

Analyze and Repor Site 4 DP (FY12)

ﬁan for Outside C Farm p
DP Field Work for Outside C Farm Samples
Analyze and Report Outside C Farm Samples (FY12)

[Borehole Logging’
Dry Wells al C-103, C-104, C-106, C-108- C-112
Wells E27-4, E27-12-13.-14 and -15

GE - UPRs’
Collect Data at UPR-81
Analyze Dala at UPR-81

UPR-81 Report Preparation
Plan Site 1 UPR (either UPR-82 or UPR-86)

§elup Site 1 UPR
Collect Data at Site 1 UPR

Analyze Dala at Site 1 UPR

Site 1 UPR Repori Preparation

Plan Site 2 UPR (either UPR-82 or UPR-86)
Selup Site 2 UPR
Colled Data at Site 2 UPR

Analyze Dala at Site 2 UPR
Site 2 UPR Repori Preparation

EGE -WMAC

Plan and Develop SGE Work Packages for WMA C
SGE Site Set-up
Conduct SGE Survey

Analyze SGE Survey

Report

‘echnology Development
Field Test Tc-99 Geophysical Probe
Deploy in FieldAesson Learned from Field Test

coligical Data Collection and Risk Assessment
Compilation of Existing Dala

Soil Sample Incorporatiorf

Small Mammal Collection

Risk Evaluation - Tissue Analysis/Dietary Exposure Modeli q
Uncertainty Analysis | I |

6-3/6-4




RPP-PLAN-39114, Rev. 1A

FY09 FY10 FY11 FY12 FY « Ri
NTO[IFTMATMIIT3 13 FY14 - FY15 [Formatted. Right

(o]

Activity

>
v
o
z
=]
(=
m
=
>
=
o
=
>
»
[e]
z
=]
o
|
z|
>
=
<
=
>
»
[e]

Direct Push' and Lab y Analyses
Direct Push Field Work for 5 FY09 Sites
| _Analyze and Report on 5 FY09 Sites B
[Complete Planning of FY10 Sites

Direct Push Field Work for 7 FY10 Sites and Field Test Tc Probe
Analyze and Report on 7 FY10 Sites and Field Test Tc Probe
Plan 4 FY11 Sites

Conduct Direct Push Field Work for 4 FY11 Sites

Analyze and Report on 4 FY11 Sites

Twinning of Direct Push Logging/Plan and Perform Direct Push
Logging, 2 Sites, Outside Farm

Plan 4 FY12 Sites

Conduct Direct Push Field Work for 4 FY12 Sites

Analyze and Report on 4 FY12 Sites

Plan for Outside C Farm Samples

Conduct Direct Push Field Work for Outside C Farm

Analyze and Report on Outside C Farm Samples

BEE

& Logging®
Log Dry Wells at C-103, C-104, C-106. and C-108 through C-112
Log Groundwater Wells E27-12.-13, and -15

SGE - UPRS’
Collect Data at UPR-81
Analyze and Report on UPR-81
Plan 2 Additional UPR Sites
Conduct SGE Field Work on 2 Addi UPR Sites”
Analyze and Report on 2 Additional UPR Sites

[SGE-WNMAC
Plan SGE Work for WMA C

Conduct SGE Field Work for WMA C
Analyze and Report on SGE Work for WMA C

Tachaciogy D
Lab Devek /Tesling of Tc-99 Prototype Sensor
Lab D of Tc-99 Field-Ready Sensor

Field Test & Formally Deploy Tc-99 G ysical Probe

g "Dauf‘b"_‘ and Risk Assessment ] I e I O S ) 10 I M (0 |
C of Existing Data
Soil Sample ion® i
Small | Collection
Risk Evaluation - Tissue Analysis/Dietary Exposure
Uncertainty Analysis

E

JWMA C Pert Assessment’

Ecology/DOE Agreements on PA Methods and A 1S
Inital PA Modeling Effort

Final Model Runs

9 i contact

Prepare WMA C PA 1
Update Final Model Runs
DOE Review of Document
Finalize A Document
Regulatory Review of D
Review New Data and Compare to WMA C A
Update and Issue WMA C it with New Data
Issue Revised (Soil Data Complete)
Update WMA C A with New Data (FY15)

Update WMA C A with New Data (FY16)
Update WMA C A with New Data (FY17)

|Phase 2 RFVCMS Report for WMA C

Alternative Design Studies C Farm (Near Surface Remediation)
Engineering Studies® (e.g.. T-106 interim barrier data)

Cost Estimates and Imple y Studies for Alternatives

Perform Corrective Measures Study

Prepare Initial Phase 2 RFICMS

Provide CMS Implementation Plan . 3

Tc = Technetium

PA = Performance Assessment

TC & WM EIS =

To fullfill this logic and duration schedule, durations assume $4 million/year for 3 years for WMA C soil characterization based on FY08 dollars.

Durations lor activities assume no interferences from field activities, such as waste retrieval activities, which are currently ongoing.

'If sampling for organic iunds are not ds d in first five pt dule is as shown, however, if found, scheluld is severly impacted and made longer.
Will only take 3 months to do, there is uncertainty regarding contractor start date.

’SGE for UPRs began in October 2009.

“Second site begins following completion of 4 FY10 Direct Pushes adjacent to UPR-82.

°Begins when soil sample analyses are available and ends one month after last soil sampling analysis is complete.

[°Can not begin until sufficient small mammal collection has occurred.

" Anticipated WMA C Performance Assessment schedule based on ongoing working sessions with Regulators, NRC, Tribal Nations, and other interested stakeholders, as well as on timing of issuance of the TC & WM EIS record of decision.
®Additional engineering studies may be needed, but will need the soil analyses to provide meaningful input to those studies.
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1 F;OQ FY10 FY11 FY12 FY13 FY14 FY15
Acti OIN[DJJ[FIMIAIMIJJJTAISIOIN]D[JTFIMIAIMIJTJTAISIOINID]JIFIMIAIM]J]JJA]SJOIN]|D[JTFIMIAIM]J[J]A]SIOIN]ID][J[FIM[AIM[J[JTA]lS]IOINIDTITFIMIAIMIJIJJAISIOINIOIJTFIMIAIMIJTJIATIS
[WMA C Performance A:m:mug

Ecology/DOE Agreements on PA Methods and Assumptions

ecord of Decision for TC & WM EIS

nital PA Modeling Effort

Final Model Runs

ecological risk/direct contact

Prepare WMA C PA

Update Final Model Runs
DOE Review of Document

Finalize A nt Document

RoElmo;x Review of Document
Review New Data and Compae {o C Assumplions

Update and Issue WMA C Assessment with New Data

Issue Revised A 1t (Soil Data C

Update WMA C with New Data (FY15)

Update WMA C Assessment with New Data (FY16)

Update WMA C A with New Data (FY17)
|Phase 2 RFVCMS Report for WMA C

Alternative Design Studies C Farm (Near Surface Remediation)

Englneering Studies’ (e.g.. T-106 interim barrier data)
Cost and Imple abllity Studies for Alternatives

Perform Corrective Measures Sludy
Deep Vadose Zone Treatability Study

Maintain Phase 2 RFI/CMS Report for WMA C (FY13)

Update Phase 2 RFI/CMS Report for WMA C (FY14) I

Finaluze CMS

Update CM Plan O 1 11

To fulfill this logic and duration schedule, durations assume $4 million/year for 3 years for WMA C soil characterization based on FY.O-ardoﬂlu.

Durations for aclivities assume no i erences from fleld adtivities. such as waste retrieval activities. which are currently ongoing.
in first five probehol is as shown, . If found, is severly and made longer.

If sampling for organic p are not p
Will only take 3 months to do, but do not know when contractor will begin

’SGE for UPRs began in October 2009.

I'Begins when soll sample analyses are avalable and ends one month afier last soll sampling analysis Is complete.

FCan not begin until sufficient small mammal coflection has occurred

PAnticipated WMA C Performance Assessment Schedule based on Ongoing Working Sessions with Regulators, NRC, Tribal Nations, and other interested stakeholders.
' Additional engineering studies may be needed, but will need the soil analyses to provide meaningful input to those studies.

"Work 1o be p by Plateau R diation C . This is an integration with DOE-RL and the PRC.

6-5/6-4




RPP-PLAN-39114, Rev. 1A
ARH-1945, 1971, B Plant lon Exchange Feed Line Leak, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-691, 1976, Strontium Recovery from PUREX Acidified Sludge, Atlantic Richfield
Hanford Company, Richland, Washington.

ARH-LD-132, 1976, Geology of the 241-C Tank Farm, Atlantic Richfield Hanford Company,
Richland, Washington.

ASME NQA-1, 2004%, 2004 Quality Assurance Requirements for Nuclear Facility Applications

X

(OA), ASME International, New York, New York.
Atomic Energy Act of 1954, 42 USC 2011 et seq., as amended.

BHI-01103, 1999, Clastic Injection Dikes of the Pasco Basin and Vicinity — Geologic Atlas,
Bechtel Hanford, Inc., Richland, Washington.

BHI-01757, 2005, DQO Summary Report for the 100 Area and 300 Area Component of the
River Corridor Baseline Risk Assessment, Bechtel Hanford, Inc., Richland, Washington.

Clean Water Act of 1972, 33 USC 1251 et seq.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
Public Law 96-150, 94 Stat. 2767, 42 USC 9601 et seq.

D&D-28419, 2007, Ecological Evaluations of Selected Central Plateau Waste Sites; With
Addendum — Review of Potential No Action or Institutional Control Waste Sites, Rev. 0,
Fluor Hanford, Inc., Richland, Washington.

D&D-30262, 2007, Data Quality Objectives Summary Report for the 200-1S-1 Operable Unit
Pipelines and Appurtenances, Rev. 0, Fluor Hanford, Inc., Richland, Washington.

DOE O 414.1C, 2005, Quality Assurance, U.S. Department of Energy, Washington, D.C.

DOE 0 430.1B, 2008, Real Property Asset Management, U.S. Department of Energy,
Washington, D.C.

DOE 0 435.1, 1999, Radioactive Waste Management, U.S. Department of Energy,
Washington, D.C.

DOE M 435.1-1, 1999, Radioactive Waste Management Manual, U.S. Department of Energy,
Washington, D.C.

DOE O 540.1A, 2008, Environmental Protection Program, U.S. Department of Energy,
Washington, D.C.

DOE Order 5400.5, 1993, Radiation Protection of the Public and the Environment, Change 2,
U.S. Department of Energy, Washington, D.C.

8-2



[}
(=]

NN NN
w N -

=

25
26
27
28
29
30

31
32

34

RPP-PLAN-39114, Rev. 1A

DOE/RL-2007-50, 2007, Central Plateau Ecological Risk Assessment Report, Draft A,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-2007-56, 2007, Deep Vadose Zone Treatability Test Plan for the Hanford Central
Plateau, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
Washington

DOE/RL-2008-01, 2008, Hanford Site Groundwater Monitoring for Fiscal Year 2007, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-2009-77, 2009, Interim Status Groundwater Quality Assessment Plan for the Single
Shell Tank Waste Management Area — C, Rev. Draft A, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RW-0164, 1988, Consultation Draft: Site Characterization Plan, Reference Repository
Location, Hanford Site, Washington, U.S. Department of Energy, Washington, D.C.

DOE-STD-1153-2002, 2002, A Graded Approach for Evaluating Radionuclide Doses to Aquatic
and Terrestrial Biota, , U.S. Department of Energy, Washington, D.C.

DOE W-28/RL-88-21, 2002, Dangerous Waste Permit Application, Form 3, Rev. 8, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DTS-RPT-077, 2005, Central Plateau Terrestrial Ecological Sampling Report — Phase I,
Duratek Technical Services, Richland, Washington.

DTS-RPT-078, 2006, Central Plateau Terrestrial Ecological Sampling Report — Phase I1,
Duratek Technical Services, Richland, Washington.

Ecology and DOE 2007 .- Federal Facility Agreement and Consent Order Change Control Form
Change No. M-45-06-03, Modifications of Tank Farm Corrective Measures and Interim
Measures Milestones, Washington State Department of Ecology and U.S. Department of
Energy, Olympia, Washington.

Ecology and DOE 2009, Hanford Federal Facility Agreement and Consent Order Change “grmﬁegl:font: Ttalic

Control Form Change No. M-45-09-01, Milestone Modifications to the M-045-00 series
for Single-Shell Tank Retrieval and Closure of Single-Shell Tanks, resulting from the
2007-2009 Hanford negotiations on changes to the Hanford Federal Facility Agreement
and Consent Order (HFFACQO, also known as the Tri Party Agreement), Washington
State Department of Ecology and U.S. Department of Energy. Olympia. Washington.

Ecology, EPA, and DOE, 2002, Hanford Site Tri-Party Agreement Public Involvement
Community Relations Plan, Washington State Department of Ecology,
U.S. Environmental Protection Agency, and U.S. Department of Energy, Olympia,
Washington.




M-45-10-2
|

Attachment 2

Sampling and Analysis Plan for Phase 2 Characterization of Vadose Zone Soil in Waste Management Area C,
RPP-PLAN-38777,
Revision 2



RPP-PLAN-38777
Revision 2+

SAMPLING AND ANALYSIS PLAN
FOR PHASE 2 CHARACTERIZATION
OF VADOSE ZONE SOIL IN WASTE
MANAGEMENT AREA C

I AM. ME. TempletonConnelly

Date Published
| JuneAuzust 20109

washingtonriver
protectionsolutions

\,

Prepared for the U.S. Department of Energy
Office of River Protection




1.0
2.0
3.0

4.0

5.0

6.0
7.0
8.0

RPP-PLAN-38777 Rev. 2+

TABLE OF CONTENTS

SAMPLING AND ANALYSIS OBJECTIVES.........ccccoconninninnisisnnnonisscsmssesssessosssnes 1-1
FACILITY DESCRIPTION ......ccooiiiiiiiiiiiiiiiieieiiesice st 2-1
SAMPLING REQUIREMENTIS 5i:c.cuomcussuomiseassionimsrsmosinms: s erifesiismsiionmsans soamsosimass 3-1
3.1 SUBSUREACE SAMPLING.  .....corevuumsasassmsimsssmsssrisissismsson sviinssnesssssisos 3-1

3.1.1  Sampling Technique ..........cocoviiiiiiiiiiice 3-1

B.0.2 Sampling Stategy .. ..iummasnmusmmmmsrers s 3-2
32  SURBACE SANMPLING . svosiorssiimaiangs e st i i i s ise 3-6
33  SOIL SAMPLING DESIGN. .o s i maisesins 3-7

3.3.1 Sample Number and LOCAtIONS .........ccooeviiiiiiiiiiiiiiic i 3-7
34  SAMPLE HANDLING AND SHIPPING ........cccccooiiiiiiiiiiiiicciccces 3-9
35  SAMPLE IDENTIFICATION :.oiusssmesmssisimmsssnsiomsmisn st st 3-10
360 SAMPLECUSTODY: coanrnmimars e i g oms 3-11
SAMPLE ANALYSIS REQUIREMENTS .....cccccoiiiiiiiiiiiiiiiciicccicceece e 4-1
4.1 OPTIMIZATION OF SAMPLE ANALYSIS .....coooiiiiiiiiiiiiccicicecicn, 4-1

41,1 Organic Analyses'OpimiZation. ...coapnimanim aanpnrmsnpmar e 4-1

4.1.2 Two-Step Sample Analyses Optimization...........cccccovcvviiciiiiciiniiciniiennne 4-6
42  INORGANIC ANALYTES ..ottt 4-7
43  ORGANIC ANALYTES oo s immssisvamsiomimmmsiis it 4-10
44  RADIOLOGICAL PARAMETERS......ccccocsusinessassssucsesssssssisnssnssesssonsonsnssnsasss 4-16
QUALITY ASSURANCE AND QUALITY CONTROL REQUIREMENTS............... 5-1
5.1 QUALITY CONTROL FOR FIELD SAMPLING .......ccccccooiiiiiiiiiiiniiiienns 5-1
5.2  REQUIRED QUALITY CONTROL FOR ANALYSIS ......cccoooviiiiniiiiinnn, 5-2
5.3  ANALYTICAL DETECTION LIMITS........cccoiiiiiiiiiniiiiiiiiciccciecieinns 5-5
DATA REPORTIING: i ouvusnssvnsssn avssssrssesssasss soissssrs s4esssvisos sssnsses st sissseissiusossssinisensst s 6-1
CHANGECONTROL s smersrmmrsrsmr e e e e i B e R e SR mas 7-1
REBEREINCES .. s0s csemeeeiineifetoessoams sbiss ista e s 6760 s omon o oo A e s (v vk e nss 8-1

APPENDIX A  QUALITY ASSURANCE PROJECT PLAN FOR PHASE 2

CHARACTERIZATION OF VADOSE ZONE SOIL IN WASTE
MANAGEMENT AREA C ..icivaimowmsoommsmsvamms i s sisicoms srsdoss A-1



Figure 2-1
Figure 3-1
Figure 3-2

Figure 3-3
Figure 4-1
Figure A-1

Table 3-1.
Table 4-1.
Table 4-2.
Table 4-3.
Table 4-4.
Table 4-5.
Table 4-6.
Table 4-7.
Table 5-1.
Table 5-2.
Table 5-3.
Table 5-4.
Table 5-5.
Table A-1.

RPP-PLLAN-38777 Rev. 2+

LIST OF FIGURES

Aerial Boundary of WMA C and DQO Study Area...........cccoevveveviiieiieeieiennn. 2-1
Candidate Sample Locations and SGE Interrogation Areas.............ccccococueuenee.. 3-8
Aerial Map of Candidate Sample Locations and SGE Interrogation Areas on

ACTIAL IVIAD cccvoovrssisismmmmmsansnas e bimieint 54 50saesass snssns'shodess s es 184588 53 o5 A3 sH AR AATS FavRs T o3 3-9
Candidate Sample Locations and Infrastructure Constraints..............cc............. 3-10
Optimization of Sample Analyses (2 Sheets).........ccovvererieieeeiieiieeeeeeeeen 4-2
Project Organization e i s sissmisneios smasissisani smmsssnsasssantssassonsssasssnssnnissss A-32

LIST OF TABLES

SAMPIINE DESIL e s s O T A SR 3-3
Primary Inorganic Constituents and Analytical Methods............ccccceiviieinnnnn. 4-7
Secondary Inorganic CONSHIUGNLS ..........ccvueurrieiieriiiiiisieeesee e 4-9
Primary Volatile Organic Compound Parameters ..............cccocoveeieeviieienneennnnne. 4-11
Primary Semivolatile Organic Parameters............c.cccceeeueiinineniiinennensinienns 4-12
Secondary Organic Constituents - “Hanford Library.”.............c..ccoeoevevviviennen. 4-13
Pesticides and Petroleum Analytes ...........cccoevveviiiiiiiienieniieiiccieeiecieeins 4-16445
Priffiary Radiological PATAMELETS ....c;..uiimsismoseessisssmmmssainsionesnisnsssssssorsssaseiss 4-16
Quality Control Parameters for COnStituents............cooecoveevieniinencrenieisiennns 5-3
Required Detection Limits for Radionuclides ............c.cccceviniiiininininniinnn, 5-5
Required Detection Limits for Non-Radionuclides.............ccccoceiiiiiiininninnennn. 5-6
Target Detection Limits for Primary Radionuclides.............ccocooviveiinininnennnn. 5-9
Target Detection Limits for Primary Chemicals...........ccccoovivviiieininnnnicine, 5-10

Sample Preservation, Container, and Holding Time Guidelines............................. 8




RPP-PLAN-38777 Rev. 2+

LIST OF TERMS

Abbreviations and Acronyms

AEA
Bgs

CAS
COPC
CVAA
DOE
DQO
Ecology
EPA
GC/ECD
GC/FID
GC/MS
GEA
HASQARD
HEIS
HRGC/HRMS
IC
ICP/AES
ICP/MS
LCS

QA

PCB

QC
RCRA
SAP
SGE
SST
SVOA
SVOC
TBD
TIC

TBP
UPR
VOA
vocC
WAC
WIDS
WMA

Alpha energy analysis

Below ground surface

Chemical Abstracts Service

Constituents of potential concern

Cold vapor atomic absorption

U. S. Department of Energy

Data Quality Objectives

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

Gas chromatography/electron capture detection
Gas chromatography/flame ionization detection
Gas chromatography/mass spectrometry
Gamma energy analysis

Hanford Analytical Services Quality Assurance Requirements Documents

Hanford Environmental Information System

High resolution gas chromatography/high resolution mass spectrometry

Ion chromatography

Inductively coupled plasma/atomic emission spectroscopy

Inductively coupled plasma/mass spectrometry
Laboratory control sample

Quality assurance

polychlorinated biphenyls

Quality control

Resource Conservation and Recovery Act
Sampling and analysis plan

Surface geophysical exploration
Single-shell tank

Semi-volatile organic analysis
Semi-volatile organic compound

To be determined

Tentatively identified compound

tributyl phosphate

Unplanned release

Volatile organic analysis

Volatile organic compound

Washington Administrative Code

waste information data system

Waste management area

iil



RPP-PLAN-38777, Rev. 2+

1.0 SAMPLING AND ANALYSIS OBJECTIVES

This sampling and analysis plan (SAP) specifies requirements for field sampling, laboratory
analysis, and data reporting for soil samples that will be taken in and around Waste Management
Area C (WMA C). The requirements are based on objectives developed using a data quality
objective (DQO) process. Results of the DQO process are documented in RPP-RPT-38152,
Data Quality Objectives Report —Phase 2 Characterization for Waste Management Area C
RCRA Field Investigation/Corrective Measures Study. The State of Washington Department of
Ecology (Ecology), the U. S. Department of Energy (DOE), and its contractors participated in
the DQO process. This SAP and RPP-PLAN-39114, RCRA Facility Investigation/ Corrective
Measures Study Work Plan for Waste Management Area C provide information that is consistent
with guidelines for contents as described in Washington Administrative Code

(WAC) 173-340-820, “Sampling and Analysis Plans.”

More specifically, this SAP provides overall requirements for soil characterization that will be
performed to support development of a Resource Conservation and Recovery Act (RCRA)
facility investigation/corrective measures study for WMA C. In addition to information in this
SAP, operational details will be needed to perform field sampling and laboratory analysis of the
samples. Operational instructions and a summary of requirements will be provided to
performing organizations in the forms of sampling and analysis work instructions. These
operational documents will meet requirements in this SAP and will be provided to Ecology for
information prior to sample collection.

As stated in the DQO, information regarding treatment, management, and disposal of the
radioactive source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) is not provided in this SAP for the
purpose of regulating the radiation hazards of such components under the authority of this SAP
or the “Hazardous Waste Management Act” (70.105 RCW), but is provided for informational
purposes only.

This SAP addresses only characterization of soil contaminants identified in the DQO process as
documented in RPP-RPT-38152. Requirements for collecting biological data (e.g., tissue sample
data) for an ecological risk assessment and obtaining other input data for the facility
investigation/corrective measures study are provided in RPP-PLAN-39114.
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2.0 FACILITY DESCRIPTION

Waste Management Area C encompasses the 241-C tank farm located in the east central portion
of the 200 East Area. It includes equipment, soil, and groundwater contaminated by C Farm
operations. In general, the WMA C boundary is represented by the fence line surrounding the

C farm tanks. The boundary for vadose zone soil sampling, as defined by the DQO, includes the
WMA and the immediate surrounding areas (See Figure 2-1).

A description of the equipment, soil, and groundwater in WMA C is provided in Section 2 of
RPP-PLAN-39114. Section 2 also provided information on past unplanned releases of
contaminants in this area. In general, the tank waste contaminants in the WMA C vadose zone
soil are expected to originate from these releases.

Figure 2-1. Aerial Boundary of Waste Management Area C and
Data Quality Objectives Study Area

Y
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3.0 SAMPLING REQUIREMENTS

Surface and subsurface soil samples will be taken and analyzed as part of this characterization
effort. Sample analysis results will be used to evaluate human health and ecological risks. Prior
to implementing sampling activities, surface radiation surveys will be conducted to identify areas
of surface contamination that might affect soil sampling activities and health and safety of
workers. Geophysical surveys such as ground penetrating radar will be conducted prior to sub-
surface sampling to verify buried equipment and identify subsurface anomalies. In addition to
soil sampling, surface geophysical exploration (SGE) will be performed. Results from soil
samples and SGE will be used to evaluate nature and extent of contaminants. Detailed
descriptions of and requirements for these survey techniques are provided in Section 4 of
RPP-PLAN-39114.

3.1 SUBSURFACE SAMPLING
3.1.1 Sampling Technique

After completion of geophysical survey(s), identified sites will be investigated by the use of a
small diameter single tubing string. This tubing will be pushed to the target depth or refusal and
geophysically logged with bismuth germaniumstate oxide or sodium iodine, and gamma and
neutron-neutron moisture instrumentation. The logging data will be reviewed by technical
personnel to determine sample collection points. At each sample location, the initial push of
approximately 200 feet will be performed. The exploratory push hole will be decommissioned
per applicable WAC 173-160, “Minimum Standards for Construction and Maintenance of
Wells,” requirements (e.g., filled with bentonite or bentonite/cement grout as required) as the
push tubing is extracted. An average of seven samples per location is planned: three in the top
15 ft (not including a surface sample) and four below 15 ft. After the depths of individual
samples are selected, a second push at approximately the same location will be performed. Soil
samples will be selected from the pre-determined depths and sent to laboratories where the
samples will be analyzed according to the two-step approach described in Section 4.1. If
necessary, a third push will be performed to collect samples for some Step 2 analyses. Direct
push sampling techniques are described below.

Single-String Sampling System: The single-string sampling system consists of three stainless
steel liners contained within a sampler body that is deployed by small-diameter push rods. The
three liners are each 4.22 cm (1.66 in.) outside diameter x 3.89 ¢cm (1.53 in.) inside diameter x
15.24 cm (6 in.) long. The probe driving equipment is positioned at the appropriate location and
the sampler is advanced to the targeted depth. By use of a key release mechanism, the
removable tip is released and the open sampler is advanced through the selected sample interval.
The entire rod string including the sampler is then retrieved to surface. The sampler is removed
from the push tubing and the stainless steel liners are extracted from the sampler mechanism.
The sampling push hole is then re-entered with push tubing and decommissioned per

WAC 173-160 requirements.

Dual-String Sampling System: The dual-string sampling system consists of inner and outer
strings that are deployed by small-diameter push rods. When the targeted sampling depth is

3-1
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achieved, the rods are pulled back and the removable tip is removed from the inner rods. A
sampler is attached to the inner string and returned to the bottom of the outer casing/push tubing
and positioned against the inner receiver face of the drive shoe. The inner and outer tubing
strings are “locked” together by use of a proprietary method, and the entire assembly is advanced
through the targeted sample interval.

The sampler body holds three stainless steel liners. The liners are removed from the sampler
body and surveyed. Trained sample-handling technicians document recovery, sample condition,
and volume recovery percent. They then package and transport the sample under chain-of-
custody control to the selected laboratory for analysis. The “dummy” tip is reattached to the
inner string and returned to bottom and placed in the casing shoe, and the entire assembly is
advanced to the next designated sample depth. This process is repeated until all sample depths
are achieved or the tubing meets refusal.

Upon completion of the final sample extraction, or upon meeting refusal, the dummy tip or
sampler is removed and the borehole is decommissioned per WAC 173-160 requirements.

3.1.2 Sampling Strategy

['he sSampling strategy at each vertical direct push site is summarized below (RPP-ENV-38838,
Tank Farm Vadose Zone Program Characterization Processes). Note that the specified depths
are only approximate and are subject to constraints in the field.

1. Ateach site, a minimum of two direct push probe holes pushes will be completed. The
initial probe hole is logged for both gross gamma and neutron moisture. Following
logging, deep electrodes are installed for SGE. The second push is for soil sampling
based on the data derived from the first push.

2. The depth of the first push will be no greater than 200 ft below ground surface (bgs) or
refusal at all sites except H, [, and S (See Table 3-1). This target depth is based on the
observation of **Tc and nitrate at 160 ft bgs at borehole C4297 and “’Co between 150 and
160 ft bgs at well 299-E27-4. The depth at site S will be to 260 ft bgs or refusal based on
%Co detected at nearby well 299-E27-14. It is expected that the direct push method can
reach these depths based on three pushes of 200 ft bgs or more at unplanned releases
(UPRs) 81 and 86.

3. Atsites H and I, the depth of the direct push will be 15 ft unless data from sites F and G
indicate that the direct pushes at sites H and I should be deeper.

4. Deep electrodes are placed at the base of the initial probe hole and at a depth of
approximately 55 ft bgs.

5. For the second probe hole at depths less than 15 ft bgs, three samples are targeted to be
taken at 5-, 10- and 14-ft bgs in the vadose zone. These depths are only approximate and
were selected such that they are somewhat evenly spaced apart. The purpose of
collecting samples in the first 15 ft is to provide data for the direct exposure pathway and
to provide initial data for ecological risk.
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