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ABSTRACT

This Work Plan for the Waste Area Group 3, Operable Unit (OU) 3-14, remedial
investigation/feasibility study (RI/FS) is the planning document for the remedial
investigation, baseline risk assessment, and feasibility study for contaminated soil in the
Tank Farm, the former Idaho Nuclear Technology and Engineering Center (INTEC)
injection well and Snake River Plain Aquifer (SRPA) within the INTEC fence line, and
three additional soil sites from OU 3-13 that were assigned to OU 3-14 in the OU 3-13
Record of Decision for the INTEC. Operable Unit 3-14 was created by the U.S.
Department of Energy, Idaho Operations Office; the U.S. Environmental Protection
Agency, Region 10; and the Idaho Department of Health and Welfare, Division of
Environmental Quality, because of several unresolved issues and uncertainties associated
with the OU 3-13 Comprehensive RI/FS. These issues and uncertainties impeded
selection of a final remedy for the sites cited above, as required under the Comprehensive
Environmental Response, Compensation, and Liability Act.

The Work Plan describes historical site information, the data collection tasks, and
proposed methodology for data use and interpretation associated with the production of a
RI/FS report that supports selection of a remedial alternative to address contamination in
subsurface soil and in the injection well and aquifer within the INTEC perimeter. Site
data will be collected to support the selection of the final remedy for the Tank Farm soil,
the INTEC injection well and the Snake River Plain Aquifer within the INTEC fence
line, and the three additional sites from OU 3-13 using two characterization investigation
phases.

Phase I will involve (1) collecting field-screening gamma-radiation data and initial
soil-characterization data from Tank Farm soil, (2) coring the sealed INTEC injection
well and installing aquifer wells around the well, (3) preparing technical papers for
OU 3-14, and (4) reevaluating site information for the three soil sites from OU 3-13. The
scope of the Phase II activities will depend on the results of the Phase I efforts but will
involve, at a minimum, more detailed soil characterization of hot spots within Tank Farm
soil, soil moisture monitoring at the Tank Farm, and additional groundwater monitoring
data from the aquifer wells around the injection well. The risk assessment and
groundwater modeling strategy will be determined after the results of Phase I activities
have been evaluated. Treatability studies also may be conducted using both non-
radioactive and radioactive soil from the Tank Farm. Feasibility studies will be prepared
evaluating remedial alternatives on the basis of the new data.

The implementation of the OU 3-14 RI/FS will result in a timely selection of
remediation options for ths OU.
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SUMMARY

This Work Plan for the Waste Area Group (WAG) 3, Operable Unit (OU) 3-14,
remedial investigation/feasibility study (RI/FS) is the planning document for the remedial
investigation, baseline risk assessment, and feasibility study for contaminated soil in the
Tank Farm, the former the Idaho Nuclear Technology and Engineering Center (INTEC)
injection well and Snake River Plain Aquifer within the INTEC fence line, and three
additional soil sites from OU 3-13 that were assigned to OU 3-14 in the OU 3-13 Record
of Decision (ROD) for the INTEC. The project was initiated in compliance with the
1991 Federal Facility Agreement and Consent Order (FFA/CO) implemented under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) at
the Idaho National Engineering and Environmental Laboratory (INEEL).

The current level of understanding of OU 3-14 sites is inadequate to make
risk-based management decisions or to select appropriate remedies for Tank Farm soils
and the former INTEC injection well and Snake River Plain Aquifer within the INTEC
fence line. Therefore, an investigation of OU 3-14 sites is needed to reduce the level of
uncertainty. This Work Plan summarizes what is known about the affected environment,
the nature and extent of contamination, and risks posed by contamination. Data gaps are
identified and tasks are described to gather additional information. The data will be used
to assess the future fate and transport of contamination, to calculate risks to receptors, to
compare to regulatory requirements, and to select appropriate remedies.

Over the next several years, the U.S. Department of Energy will close the eleven
300,000- and 318,000-gal and four 30,000-gal underground tanks within the Tank Farm
because they do not comply with Resource Conservation and Recovery Act (RCRA)
secondary containment requirements.

All known release sites within the INTEC were evaluated in the WAG 3 OU 3-13
Comprehensive RUFS, which was finalized in December 1997. Because of greater than
anticipated uncertainties associated with source estimation, contaminant mobility, and
levels of contamination, a final remedy could not be selected for the sites. In January
1998, negotiations were begun between the U.S. Department of Energy, Idaho Operations
Office (DOE-ID); the U.S. Environmental Protection Agency (EPA), Region 10; and the
Idaho Department of Environmental Quality (IDEQ) to create the OU 3-14 RI/FS. The
scope of the OU 3-14 RIFS includes the contaminated soil at the INTEC Tank Farm, any
residual contamination that may remain in the former INTEC injection well and the
aquifer within the INTEC fence line, and contaminated soil within the three additional
sites assigned to OU 3-14 from OU 3-13 in the OU 3-13 ROD.

Operable Unit 3-14 comprises one overarching site, CPP-96, the former INTEC
injection well site, CPP-25, and the three sites carried over from OU 3-13:

. Site CPP-96. This site incorporates Tank Farm soil sites as defined in the
OU 3-14 Scope of Work, CPP-15, CPP-20, CPP-25, CPP-26, CPP-27,
CPP-28, CPP-31, CPP-32, CPP-33, CPP-58, CPP-79, and CPP-96, as well
as three Tank Farm soil sites, CPP-16, CPP-24, and CPP-30, that were
screened out for further action in the OU 3-13 RUFS. In the OU 3-13 ROD,
all Tank Farm soils and CERCLA sites were consolidated into CPP-96 to
facilitate selection of remediation alternatives for the entire Tank Farm.



J Site CPP-23, the former INTEC injection well. The activities associated
with this site also include all contamination in the Snake River Plain Aquifer
within the INTEC fence line.

. Sites CPP-61, CPP-81, and CPP-82. These three sites were carried over to
OU 3-14 from OU 3-13 because DOE-ID, EPA, and IDEQ determined that
the data for these sites used in the OU 3-13 RI/FS were inadequate to make
remediation decisions as required by CERCLA. The OU 3-13 ROD
consolidated the three sites to OU 3-14 with all previously identified Tank
Farm soil release sites and the intenstitial soils within the CPP-96 boundary.

The Work Plan provides historical site information, and describes the data
collection tasks, and the proposed methodology for data use and interpretation associated
with the performance of a RUFS and production of a RI/FS report that supports selection
of a remedial alternative to address contamination in subsurface soil and in the injection
well and aquifer within the INTEC fence line. Site data will be collected to support the
final remedy for the Tank Farm soil, the INTEC injection well and Snake River Plain
Aquifer within the INTEC fence line, and the three additional sites from OU 3-13 using
two characterization investigation phases.

Phase I will involve (1) collecting field-screening gamma-radiation data and initial
soil-characterization data from Tank Farm soil, (2) coring the sealed INTEC injection
well and installing aquifer wells around the well, (3) preparing technical papers for OU
3-14, and (4) reevaluating site information for the three soils sites carried over from QU
3-13. The scope of the Phase II activities will depend on the results of the Phase I efforts
but will involve, at a minimum, more detailed soil characterization of hot spots within
Tank Farm soil, soil moisture monitoring in the Tank Farm, and additional groundwater
monitoring data from the aquifer wells around the injection well. Risk assessment and
groundwater strategies will be determined after the Phase I data have been reviewed.
Treatability studies also will be conducted using both cold and hot soil from the Tank
Farm. Feasibility studies will be prepared evaluating remedial alternatives on the basis of
the new data.

The implementation of the OU 3-14 RI/FS will allow timely selection of
remediation options.

The objectives of the OU 3-14 RI/FS are as follows:
Tank Farm Soil

. Evaluate process knowledge, facility documentation, and sampling of
secondary sources in the environment to develop an estimate of the
quantities of contaminants released to the environment through spills, leaks,
and the disposal of waste liquids.

° Define the distribution, quantities, and concentrations of contaminants,
especially plutonium isotopes, in Tank Farm soil to estimate soil volume
and waste types requiring remediation.
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Collect site-specific soil chemistry and soil distribution coefficients (Kgs)
for the contaminants of concern (COCs) defined in the OU 3-13 RIFS and
ROD, especially plutonium isotopes, for use in risk analysis and in
understanding long-term risk reduction needs when evaluating remedial
alternatives.

Collect site-specific data to better bound and estimate the total contaminant
mass source term in the soil for the contaminant transport simulations, in
order to reduce the uncertainty of release estimates to the environment and
the risks calculated for the Tank Farm.

Define the soil waste types and volumes requiring remediation. Process
knowledge indicates that high-level and low-level waste, high-activity
waste, mixed waste (including suspected listed hazardous constituents), and
transuranic (TRU) waste may be present in Tank Farm soil.

Provide data for use in evaluating remedial alternatives for residual
contaminaticn waste types (if required) dealing with high-radiation fields
during excavation, treatment, storage, and disposal.

Provide a beiter understanding of moisture migration and the contaminant
flux through Tank Farm soil.

Develop a list of alternatives for remediating Tank Farm soil and evaluate
alternatives using the nine CERCLA criteria established for remediation
selection,

Injection Well and Aquifer Within the INTEC Fence Line

Evaluate process knowledge, facility documentation, and sampling of
secondary sources within the Snake River Plain Aquifer within the INTEC
fence line to develop an estimate of the quantities of contaminants released
to the environment through the injection of waste into the SRPA

Define the distribution, quantities, and concentrations of contaminants in the
INTEC injection well (CPP-23) and subsequent secondary sources from the
injection of waste into the SRPA within the INTEC fence line to define their
contribution of the risk to the groundwater pathway

Develop a list of alternatives for remediating the injection well, if it poses an
unacceptable risk, and evaluate alternatives using the nine CERCLA criteria
established for remediation selection.

Additional Sites from OU 3-13

Collect and review existing site-specific data for three sites assigned to

OU 3-14 from OU 3-13 in the OU 3-13 ROD. Sites CPP-61, CPP-81, and
CPP-82 will require further assessment because DOE-ID, EPA, and IDEQ
determined that data for sites used in the OU 3-13 RI/FS were inadequate to
make remediation decisions for the sites. The information derived from the
data review will be summarized in a technical report for each site and
reviewed by DOE-ID, EPA, and IDEQ.

To meet the objectives of the OU 3-14 RI/FS, several areas of uncertainty will be
investigated, as described below.
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From 1953 to 1992, INTEC reprocessed spent nuclear fuel, during which a variety
of liquid waste was generated. High-level liquid waste was typically 1 to 3 molar nitric
acid containing fission products, transuranic elements, and metals such as mercury and
cadmium. The high-level liquid waste was sent to the underground Tank Farm for
temporary storage. Other radioactive liquid waste was sent to the Tank Farm for storage
or was sent to the Process Equipment Waste (PEW) Evaporator for concentration. The
concentrated evaporator bottoms were sent to the Tank Farm for temporary storage.
Liquid waste in the tanks was subsequently solidified for more secure extended storage.
During transfers of waste liquids and maintenance operations, a number of spills and
leaks occurred releasing l.quid waste into the soil of the Tank Farm.

Risk from Tank Farm soil cannot be estimated with available data. The principal
sources of uncertainty involved with estimating risk and selecting remedial alternatives
for Tank Farm soil are:

. The total activity in the Tank Farm soil source

. The possible presence of other sources, not yet identified

. The volume and depth distribution of contaminated material

. The mobility of contaminants

. How contaminants react with geologic materials to retard their movement
relative to th: movement of water.

. The amount of water moving through Tank Farm soil

. The rate and timing of the release of contaminants from the source in
surface soil to underlying basalt

. The activity and form of residuals left in the underground tanks after closure

. Material properties for assessment of treatment alternatives.

The condensate from the PEW Evaporator was combined with other plant process
wastewater for disposal. FFrom 1953 to 1982, these process wastewaters were disposed of
to the Snake River Plain Aquifer through the injection well. In 1982, this water was
rerouted to infiltration ponds. The injection well mainly discharged process wastewater
directly into the aquifer. The injection well was abandoned and grouted in 1986, and
sludge was left in the wellbore. The impact of the injection well on the water quality of
the aquifer has been monitored for the past 40 years by the U. S. Geological Survey. The
monitoring looked at mobile contaminants, sludge, and other residuals together, not at
their individual contributions. With the closure of the injection well, the major
contaminants in the injection well currently are contained in the sludge in the borehole.
But the sludge and the area around the injection well have not been characterized to
establish their contribution of risk to the aquifer within the INTEC fence line. Existing
aquifer monitoring data are not sufficient to demonstrate that this sludge or other
residuals from the injection of waste into the SRPA do not pose a long-term risk to
human health.

The principal sources of uncertainty in estimation of risk and selection of a
remedial alternative for the injection well comprise the following:
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. Residual cortamination within and near the wellbore and the mobility of any
residual contamination '

. The presence: of contamination in the interbed lying between the H and |
basalt flows, identified as the HI interbed (at a depth of 177 to 183 m [580 to
600 ft]) within the Snake River Plain Aquifer.

Inadequate data used in the OU 3-13 RIFS for the three additional sites from
OU 3-13, Sites CPP-61, CPP-81, and CPP-82, precluded making remediation decisions
for these three sites.

A drilling and sampling program will be undertaken to obtain data on the nature
and extent of contamination, to better refine the source, to look for additional sources and
to obtain information on material properties of the Tank Farm soil. Wells will be drilled
and completed around the area of the injection well in the Snake River Plain Aquifer
within the INTEC fence line. Aquifer characterization and monitoring will permit
assessment of the injection well as a continuing secondary source of contamination to the
aquifer. Soil samples wil! be collected from Tank Farm soil to quantify the amount of
contamination in the source and to look for additional sources. The primary target of
additional sources is sources that pose a risk to the aquifer.

To predict the fate and transport of contaminants, the volume of water available to
carry contaminants downward must be determined. The volume will be calculated by
quantifying plant operations water releases, precipitation, evaporation, and moisture
movement in the Tank Farm soil. Contaminants interact with geologic materials, and
through this interaction are slowed relative to the movement of water. Laboratory studies
on soil will be conducted to quantify such interaction for Tank Farm soil. The effects of
the low pH of the initial releases will be addressed. Measurements of contaminants and
other tracer species in soil can be used to calibrate the transport portions. From these
investigations, an understanding of the geologic framework, the volume of water
available to carry contaminants, and the interactions of contaminants with geologic
materials will be developed. The understanding will be used to predict the fate of
contaminants as they migrate through the Tank Farm soil.

A variety of potential technologies and techniques will be examined in the
OU 3-14 feasibility study to determine whether they are plausible remedial solutions. A
preliminary list of potential remedial technologies and techniques has been developed.
Remedial technologies are grouped according to general response actions, which are
broad descriptions of the remedial techniques that could be used to satisfy the remedial
action objectives. Each general response action includes several specific technologies or
techniques that will be evaluated to determine whether the action will satisfy the remedial
action objectives. Treatability studies are planned to determine the viability of remedial
alternatives. The studies would be used to demonstrate the technical feasibility of an
alternative or to refine a technology for application to the unique circumstances of the
Tank Farm and the injection well and aquifer within the INTEC fence line. In addition,
the studies may be necessary to obtain accurate cost information for alternative
comparison.

The organization of the Work Plan is described below:

. Section 1 contains introductory material



Section 2 provides information related to the current status and operational
history of the Tank Farm and the former INTEC injection well to aid in
identifying data needs for the Work Plan

Section 3 summarizes an initial evaluation of the work performed in the
OU 3-13 RI/ES

Section 4 summarizes the Work Plan rationale

Section 5 presents identified RI/FS tasks including the characterization
investigations that will be performed

Section 6 contains the proposed schedule for OU 3-14 RI/FS activities
Section 7 explains the project management plan

Section 8 contains a compilation of the references used in the Work Plan

Information in the main body of the report is supplemented with several

appendices and attachments. Appendices A through F support the Tank Farm history
discussion in Section 2. Appendix G summarizes an investigation of potential release

The following attachments to the Work Plan provide procedures for implementing

RIU/FS activities:

Phase I Tank Farm Soil Field Sampling Plan for the Operable Unit 3-14
Remedial Investigation/Feasibility Study directs Tank Farm soil field
sampling activities and contains detailed procedures for collecting and
analyzing data

Phase I Idaho Nuclear Technology and Engineering Center Injection Well
Field Sampling Plan for the Operable Unit 3-14 Remedial
Investigation/Feasibility Study directs INTEC injection well field sampling
activities and contains detailed procedures for collecting and analyzing data

Phase 1 Waste Management Plan for the Operable Unit 3-14 Remedial
Investigation/Feasibility Study identifies the waste types and quantities
expected to be generated during the implementation of the RI/FS.

Phase I Tank Farm Soil Health and Safety Plan for the Operable Unit 3-14
RI/FS establishes the procedures and requirements that will be used to
eliminate or minimize health and safety risks to persons performing tasks for
the Tank Farm soil

Phase I Idaho Nuclear Technology and Engineering Center Injection Well
Health and Safety Plan for the Operable Unit 3-14 Remedial
Investigation/Feasibility Study establishes the procedures and requirements
that will be used to eliminate or minimize health and safety risks to persons
performing tasks for the injection well drilling and sampling project



Quality Assurance Project Plan for Waste Area Groups 1, 2, 3,4, 5, 6, 7, 10
and Inactive Sites includes procedures designed to ensure the integrity of
samples collected, the precision and accuracy of the analytical results, and
the representativeness and completeness of environmental measurements
collected for CERCLA projects at the Idaho National Engineering and
Environmental Laboratory (INEEL)
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DEFINITIONS

The following definitions that apply to current or former Idaho Nuclear Technology and
Engineering Center operations are provided to facilitate understanding of the material within this Work
Plan:

o Bottoms—That portion of the material in an evaporation process that does not vaporize but
remains in the body of the evaporator. Evaporator bottoms may be transferred as a batch or
collected continuously in an overflow tank. The batch style is used in the Process
Equipment Waste (PI2W) Evaporator (in the Waste Treatment Building [CPP-604]) and in
the High-Level Liquid Waste (HLLW) Evaporator (in the New Waste Calcining Facility)
(NWCF) (CPP-659). The continuous style was used historically in the INTEC in the Fuel
Processing facility (CPP-601) and is used in the Liquid Effluent Treatment and Disposal
facility (LET&D) (CPP-1618) in the fractionating column (a series of multiple boiling and
condensing steps).

. Calcine—Liquid radioactive waste that has been converted to a solid granular form.
During the calcination process, the liquid in the radioactive waste is evaporated and the
dissolved metals and fission products are converted to salts and oxides. Each granule is
about 0.3 to 0.7 mm (0.01 — 0.03 in.) in size. Calcination typically reduces the volume of
liquid waste by 2 to 10 times. Calcination at the INEEL is performed at the NWCF.

. Heel—The heel is the liquid and solid residue left in a tank after all possible waste has been
removed using installed transfer jets. At the Tank Farm, the depth of the liquid heel
typically varies from 7.6 — 254 mm (3 to 10 in.). The amount of that remains after the use of
the installed equipment depends on the character of the heel itself and the location of the
transfer jet suction. For example, a pump will be less effective at removal of the heel on one
that is mostly solid than one that is mostly liquid. The solid heel results from precipitation
of solids and other material to the bottom of a vessel. At the Tank Farm, the solid heel
typically comprises 25.4 — 102 mm (1 to 4 in.) of solids at the bottom of the tank and is
likely composed of solids precipitation, lesser amounts of undissolved process solids, and
traces of dirt and debris. The balance of the heel is liquid up to the level of the jet suction.

. High-activity waste—Operationally based definition of a process radioactive waste
stream that contains the relatively high fraction of radionuclides. Currently, this term is used
when describing waste processes such as waste treatment that rely on separating waste into
two fractions: “high” activity and “low” activity. Because the term has no regulatory basis,
a high-activity waste stream could contain waste defined regulatorily as high-level waste
transuranic waste, sodium-bearing waste, or Process Equipment Waste (PEW) bottoms.
Initially at the INTEC, high-activity waste was classified and stored as first-cycle raffinates
(aluminum waste, zirconium waste, and fluoride waste), second- and third-cycle raffinates,
and sodium-bearing waste. The classifications were based on the additives that a type of
waste required for ca’cination.
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High-level waste—-Source-based definition of high-level waste. Such waste results from
the reprocessing of spent nuclear fuel. However, there is no precise widespread agreement
currently about what constitutes high-level waste. For example, the U.S. Nuclear Regulatory
Commission defines high-level waste as waste resulting from first-cycle extraction activities
(10 CFR 61) while the U.S. Department of Energy (DOE) definition below from DOE
Manual 435.1-1 clearly centers on the presence of radioactive constituents that would require
permanent isolation through storage at a facility such as Yucca Mountain: “High-level waste
is the highly radioactive waste material resulting from the reprocessing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid material derived from
such liquid waste that contains fission products in sufficient concentrations; and other highly
radioactive material that is determined, consistent with existing law, to require permanent
isolation.” Using the DOE definition, second- or third-cycle extraction waste and, therefore,
sodium-bearing waste, could conceivably be considered high-level waste.

Incidental waste—-Radioactive waste incidental to uranium reprocessing operations;
therefore, it does not meet the criteria for high-level waste. Examples of such waste ranges
from wastewater used in the cleanup and flushing of process equipment and off-gas
condensates to contaminated laboratory clothing, tools, and equipment. Such waste is
classified as either transuranic or low-level waste.

Low-activity waste—Operationally based definition of a process radioactive waste stream
that includes the relatively low fraction of radionuclides. Currently, this term is sometimes
used when describing waste processes such as waste treatment that rely on separating waste
into two fractions: “high” activity and “low” activity. Because the term has no regulatory
basis, the low-activity waste fraction could be low-level waste, transuranic waste, or even
high-level waste.

Low-level waste—Radioactive waste that is not high-level waste, spent nuclear fuel,
transuranic waste, byproduct material, or naturally occurring radioactive material (DOE
Manual 435.1-1). At the INTEC, this dilute, low-level waste is concentrated in the PEW
Evaporator to conserve storage space and to facilitate future waste treatment. The
High-Level Liquid Waste (HLLW) Evaporator is used to concentrate radioactive liquid
waste that exceeds the radioactivity and chemical limits of the PEW Evaporator. After a
waste stream is evaporated in the HLLW Evaporator, the overheads are sent to the PEW
Evaporator and the Liquid Effluent Treatment and Disposal system to clean the stream
before release to the environment via the Main Stack. Low-level liquid waste is generated at
the INTEC by a variety of processes such as off-gas treatment, facility decontamination,
equipment decontamination, and spent nuclear fuel storage.

Overheads—That portion.of the material in an evaporation process that vaporizes or is
entrained in the vapor phase. The overheads can be condensed using a heat exchanger (i.e.,
a condenser) and collected in another tank or heated in a superheater for discharge as a vapor
stream. In all INTEC processes, except the LET&D, overheads are condensed in
condensers. In the LET&D, a superheater is used to achieve a dry gas and thereby prevent
condensation of the vapors in the Main Stack (CPP-708).

Raffinate—The waste from refinement processes. At the INTEC, raffinate referred
historically to the waste products from the refinement of waste involved in first-, second-,
and third-cycle reprocessing of spent nuclear fuel. Historically, the raffinates were separated
into two categories: high-level waste from first-cycle extraction and sodium-bearing waste
from second- and third-cycle extraction, which were blended with concentrated bottoms
from the PEW Evaporator.
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Sodium-bearing waste—Waste generated from second- and third-cycle fuel extraction
activities including the cleanup of solvent used to recover uranium and from
decontamination. At the INTEC, such waste has historically been managed as high-level
waste though it is actually mixed transuranic waste. An incidental waste determination
would be required for sodium-bearing waste to be managed as transuranic waste.
Sodium-bearing waste must be blended with non-radioactive materials such as aluminum
nitrate before calcination.

Transuranic waste—Radioactive waste (other than high-level waste or low-level waste)
containing more than 100 nCi of alpha-emitting transuranic isotopes per gram of waste, with
half-lives greater than 20-years. Transuranic waste does not require burial in a geologic
repository but does require long-term storage in an approved transuranic storage facility such
as the Waste Isolation Pilot Plant or the Nevada Test Site.

Waste incidental to reprocessing determination—A determination issued by the
U.S. Department of Energy, Idaho Operations Office, that a type of waste is incidental (as
opposed to a direct result of reprocessing operations) to reprocessing operations. The
determination can result in a categorization of the waste as either transuranic or low-level
waste. The determination being sought for Tank Farm waste is to manage the waste as
transuranic waste.
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1. INTRODUCTION

This Work Plan provides a description of the data collection tasks and proposed methodology for
data use and interpretation associated with the production of the Operable Unit (OU) 3-14, Tank Farm
soil and groundwater remedial investigation/feasibility study (RIFS). Operable Unit 3-14 is located in
the north central portion of the Idaho Nuclear Technology and Engineering Center (INTEC) at the Idaho
National Engineering and Envirormental Laboratory (INEEL) and comprises all surface soil within the
Tank Farm boundary in accordance with the OU 3-14 Scope of Work (DOE-ID 1999c¢), the portion of the
Snake River Plain Aquifer (SRPA) under the perimeter of the INTEC, and three additional soil sites
within the INTEC. The Work Plan is prepared is accordance with EPA Guidance for Conducting
Remedial Investigations and Feasibility Studies (EPA 1988) in compliance with the Comprehensive
Environmental Response, Compensation, and Recovery Act (CERCLA) (42 USC § 9601 et seq.) and the
Federal Facilities Agreement and Consent Order (FFA/CO) (DOE-ID 1991). A contour map of the
INEEL showing the location of OU 3-14 is presented in Figure 1-1.

The goal of the Work Plan activities and planned data collection efforts is to provide sufficient data
to complete the feasibility study and support selection of remedial alternatives to address contamination
from release sites in OU 3-14: (1) Tank Farm soil sites, (2) the former INTEC injection well (Site
CPP-23) and the aquifer underneath the area within the INTEC fence line, and (3) three additional soil
sites, CPP-61, CPP-81, and CPP-£2, carried over from OU 3-13. The three carried-over sites were
assigned to OU 3-14 in the OU 3-13 Record of Decision (ROD) (DOE-ID 1999b) because the
U.S. Department of Energy (DOE-ID), the Environmental Protection Agency (EPA), and the Idaho
Department of Environmental Quality (IDEQ) determined that data for the sites used in the OU 3-13
RIFS were inadequate to make remediation decisions as required by CERCLA.

1.1 INTEC and OU 3-14 Background

The INTEC is located in the south-central portion of the INEEL, as illustrated in the topographical
map of the INTEC area (see Figure 1-2). Construction of the INTEC began in 1950, nuclear fuel storage
operations began in 1952, and INTEC reprocessing of spent nuclear fuel was conducted from 1953 to
1992 (see Section 2). From 1953 until INTEC calcination activities began, the liquid waste from fuel
dissolution and extraction reprocessing activities, often extremely high in radioactivity (i.e., containing
thousands of curies of activity), accumulated in the Tank Farm, a series of underground stainless steel
tanks enclosed in underground concrete vaults. From 1963 to 1981, the Waste Calcining Facility
(CPP-663) operated on a plant scale, receiving Tank Farm liquid waste for calcination (the conversion of
liquid radioactive waste to a granular solids form). After the first calcining facility was closed, the New
Waste Calcining Facility began operations. Until June 2000, liquid waste from the Tank Farm was
transferred to the New Waste Calcining Facility (NWCF) (CPP-659), the world’s first production-scale
calciner. The NWCF has the capability of reducing the liquid-waste volume by 2 to 10 times. The
calcined granular solids are stored at the Calcined Solids Storage Facility (WINCO 1986; Palmer
et al. 1998; DOE-ID 1997a).

Descriptions of OU 3-14 contamination sites are provided in Table 1-1. The locations of the
contamination sites that compose OU 3-14 are shown in Figure 1-3.

Processes at the INTEC generated large volumes of service wastewater, particularly plant cooling
waters and condensates, containing small proportions of radioactive and inorganic contaminants. From
1952 to 1984, the former INTEC injection well was used to discharge the low-level radioactive and
chemical waste directly to the SRPA. The well was taken out of routine service in 1984 and used only for
emergencies until 1986. No waste has been routed to the well since 1986, and the well was sealed and
grouted with cement in 1989.

1-1



Idaho National Engineering and
Environmental Laboratory

Beaverhead
¥ Mountains

2

Foennn

INEEL o |
idaho Falls

o
Pocatelia

H
i
1
1
i
d

OuU 3-14

0 5 10 15 20 Miles
0 5 10 15 20 25 30 35 K.M.

Figure 1-1. Map of the INEEL, showing the location of OU 3-14.



[

i

{4

1
i

4
i

)
E
'

i

|

|

. Well
Loapie

To Arco

wgy il

o Salmon

Test Area Narth

ﬁuxmw
pi £

A3 e

Gvou Y -

25 Kidoreigrs

15 Milas

"\ To Blackfoat

Botrow
wacrp.aos By

Gravet,,
rt

Gaging Slagy

i
H
&
2

Idaho Nuclear Technology

and Engineering Center
1o WTank Farm
L PLANT H

INTEC mjectlon well
! s i )
/ ;
[ <
I;’f Wail

i
i

BOULEVARD

4526 ’ Well :;
A o
: /; L
NVIRONMENTAL LABORATC) Y
; 30 |
/5
/
i Well fj p ¥
i /
H f
: - SN
J

Figure 1-2. Map of the INTEC at the INEEL (topography adapted from U.S. Geological Survey
Circular Butte 3SW, contour interval 10 ft, scale 1:24000) showing the Tank Farm and the INTEC

injection well.

1-3



v-1

Table 1-1. Description of known release sites within OU 3-14.

Site

Description

Past Investigation

Site CPP-96, Tank Farm soil sites

CPP-15

CPP-16

CPP-20

CPP-24

CPP-25

CPP-26

CPP-27

Site CPP-15 is the location of a waste solvent spill in the solvent burner east of CPP-605. The solvents contained
primarily kerosene and tributyl phosphate degradation products with small quantities of radionuclides. The facility
consisted of a firebrick-lined enclosure that used a standard furnace burner. The burner and building were removed
in 1984. Radiological contamination was discovered at this site in 1995. Solvent-contaminated soil was removed
during dismantling of the furnace and removal of the feed tank.

Site CPP-16 is the site of a leak on January 16, 1976, through an open-bottom valve box during a routine transfer
from WM-181 to Process Equipment Waste Tank, WL-102. The leak of low-leve! contaminated service wastewater
drained out the bottom of the valve box into the soil to 0.9 m (3 ft) beneath the valve box, which was at a depth of
1.7 m (5 ft 8 in) (WINCO 1976, 1991). This valve box was replaced on January 19, 1976, with a concrete bottom
vaive box with a stainiess steel iiner that extends 2.0 m (6 feet Y in.) below ground surtace. The volume in WM-181
before the attempted transfer was 405,511L (89,200 gal) and after was 389,600 L (85,700 gal) (Ward 2000);
therefore, no more than 15,911 L (3,500 gal) leaked onto the soil. This site was screened as a no further action site
in the OU 3-13 RI/FS. CPP-16 is being reevaluated in the OU 3-14 RI/FS as part of the Tank Farm soil
investigation.

Site CPP-20 is the location of the Radioactive Waste Unloading Area north of the PEW Evaporator (CPP-604).
Waste from other INEEL facilities was transported to the INTEC where it was unloaded via transfer hoses to an
underground storage tank before concentration in the Process Equipment Waste (PEW) Evaporator. The entire area
was excavated and replaced with low-level radioactively contaminated backfill during upgrades in the Tank Farm.

Site CPP-24 is the result of a 4.5-L (1-gal) bucket spill of radioactively contaminated solution from Tank WM-180
in 1954. The spill occurred in the vicinity of a WM-180 tank riser and covered 2 0.9 x 1.8 m (3 x 6-ft ) area. Levels
of radioactivity were surveyed at approximately 400 mR/hour. The spill would have contained mercuric nitrate,
nitric acid, and radionuclides. In a Radioactivity Incident Report, the spill area was reported to be decontaminated.
This site was screened as a no further action site in the OU 3-13 RI/FS. CPP-24 is being reevaluated in the OU 3-14
RI/FS as part of the Tank Farm soil investigation.

Site CPP-25 is the location of a release from a line rupture near Building CPP-604, which contaminated the building
and adjacent soil. The area was excavated because of upgrades in the Tank Farm, and low-level radioactively-
contaminated soil was used as backfill.

Site CPP-26 is the location of a radioactive steam release that occurred during decontamination of the transfer line
before it was attached to the square vault inlets. This release is assumed to have contaminated 5.26 nectares

(13 acres) to the northeast of CPP-635. The contaminated area has been designated as “inside” and “outside” the
Tank Farm perimeter. As summarized in OU 3-13 RI/BRA, the Track 2 investigation recommendation for no
further action was approved only for the “outside” area.

Site CPP-27 consists of soil contaminated by a subsurface release of high-level liquid waste from the Tank Farm
transfer system near the northeast corer of Building CPP-604. The soil contamination has been determined to be
from a badly corroded section of a pressure relief vent line 3.7 m (12 ft) bgs.

QU 3-08 Track 2 and the
OU 3-13 RI/FS (WINCO 1993b;
DOE-ID 19974, 1997b)

OU 3-07 Track 2 and the OU 3-13
RI/FS (WINCO 1993d; DOE-ID
1997a)

OU 3-07 Track 2 and the
OU 3-13 RI/FS (WINCO 1993b;
DOE-ID 1997a, 1997b)

OU 3-07 Track 2 and the
OU 3-13 RI/FS (WINCO 1993b;
DOE-ID 1997a, 1997b)

QU 3-07 Track 2 and the
OU 3-13 RI/FS (WINCO 1993b;
DOE-ID 19974, 1997b)

OU 3-07 Track 2 and the OU 3-13
RI/FS (WINCO 1993d DOE-ID
1997a, 1997b)

OU 3-08 Track 2 and the
OU 3-13 RI/FS (WINCO 1993b;
DOE-ID 1997a, 1997b)



S-1

Table 1-1. (continued).

Site Description Past Investigation

CPP-28 Site CPP-28 is the location of about a 13,600-L (3,600-gal) high-level liquid waste leak to the surrounding soil from QU 3-07 Track 2 and the
a 7.6-cm- (3-in.-) diameter stainless steel transfer line. This line was used to transfer radioactive OU 3-13 RI/FS (WINCO 19934,
first-cycle-extraction waste solution from the uranium recovery process to the underground storage tanks in the Tank  DOE-ID 1997a, 1997b)

Farm.

CPP-30 Site CPP-30 is an area of radioactively-contaminated soil near Tank Farm Valve Box B-9 discovered by OU 3-07 Track 2 and the
maintenance personnel in 1975. The contamination covered an area of 30 m? (400 ft*) and produced radiation levels  OU 3-13 RI/FS (WINCO 1993d;
of up to 1 R/hour. The contamination resulted from a one-time maintenance event in which residual DOE-ID 1997a, 1997b)
decontamination solution from the floor of the valve box contaminated worker clothing and equipment. This site
was screened as a no further action site in the QU 3-13 RI/FS and is being reevaluated in the OU 3-14 RI/FS as part
of the Tank Farm soil investigation.

CPP-31 Site CPP-31 is the location of a release of about 52,000 L (14,000 gal) of nonhigh-level liquid waste to the OU 3-07 Track 2 and the OU 3-13
surrounding soil during a transfer between tank WM-181 and WM-180. The release was caused by the failure of a RI/FS (WINCO 1993d; DOE-ID
7.6-cm- (3-in.-) diameter, carbon steel, waste transfer line. 1997a, 1997b)

CPP-32E Site CPP-32E is a contaminated area suspected to have originated from a surface release of condensate originating OU 3-07 Track 2 and the
from a vent tube in valve box B-4. The area of contamination was originally identified as 0.74 m* (8 fi%) and OU 3-13 RI/FS (WINCO 1993d;
extended to a depth of 0.3 m (1 ft) below ground surface (bgs). Since the discovery of the contamination, the area DOE-ID 1997a, 1997b)
has been covered with approximately 0.61 m (2 ft) of soil, the Tank Farm membrane, and another 15 cm (6 in.) of
soil.

CPP-32W Site CPP-32W is the location of a release of radioactive liquid from a 5.1-cm (2-in.) aboveground transfer line. The  OU 3-07 Track 2 and the
site was located approximately 15.2 m (50 ft) northwest of valve box, B-4. This release covered an area OU 3-13 RI/FS (WINCO 1993d;
approximately 0.9 x 0.6 m (3 x 2 ft), having a radiation level as high as 2 R/hr. DOE-ID 1997a, 1997b)

CPP-33 Site CPP-33 is the location of a radioactive liquid waste subsurface release from a leak of the Tank Farm transfer OU 3-06 Track 2 and the
system. OU 3-13 RI/FS (WINCO 1993c;

DOE-ID 19972, 1997b)

CPP-58E Site CPP-58E is the location of a subsurface release of approximately 76,000 L (20,000 gal) of radioactively- OU 3-11 Track 2 (WINCO 1993a)
contaminated PEW condensate. The release was caused by a failure of the condensate transfer line between the
PEW Evaporator and Service Waste Diversion System. The line was excavated and repaired, but contaminated soil
was left in place and covered with several feet of clean soil.

CPP-58W Site CPP-58W is the location of a subsurface release 1.8 to 2.4 m (6 to 8 ft) bgs of low-leve! radioactively- OU 3-11 Track 2 (WINCO 1993a)
contaminated liquid from the underground transfer line from the PEW Evaporator to the monitoring station in
CPP-709. This release occurred in 1954. Since the time of the release, Building CPP-649 was constructed on top of
the area containing the spill. Minimum excavation for footings was 3.6 m (12 ft) bgs. The size and amount of the
spills are unknown, but are believed to be contained under the building.

CPP-79 Site CPP-79 is the location of a release of low-level radioactivity, heavy metals, and trace organic compounds from OU 3-08 Track 2 and the
a transfer line between the Waste Calcining Facility and Tank WL-102. The release occurred in July and August OU 3-13 RI/FS (WINCO 1993b;
1986. The transfer line and valve box were at a depth of 3 m (10 ft) bgs. DOE-ID 1997a, 1997b)

CPP-96 Interstitial soil areas within the Tank Farm and subsuming all other known release areas. This site includes the 1986  OU 3-13 RI/FS (DOE-ID

1,500-gal release in the general vicinity of Borehole A-61 southeast of Tank WM-180.

1997a, 1997b)
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Table 1-1. (continued).

Site

Description

Past Investigation

INTEC Injection Well

CPP-23

Site CPP-23 is the INTEC injection well, which was used for the disposal of cooling water and condensate,
containing low levels of radioactivity, from 1952 to 1984. The well was used only for emergencies from 1984 to
1986. Sediments contained in the well were contaminated by the materials injected. No releases have occurred to
the well since 1986. In late 1989, the injection well was sealed by perforating the casing throughout and pumping in
cement. The well was sealed from the basalt silt layer (145 m [475 ft] bgs) to land surface to prevent hydraulic
communication between the land surface, perched water, and the SRPA. More complete information about the
INTEC injection well is provided in Section 2.3.

Additional sites from OU 3-13

CPP-61

CPP-81

CPP-82

Site CPP-61 is the location of a polychlorinated bipheny! (PCB) oil spill in the early 1980s within the CPP-718
transformer yard. Approximately 1 510 1. (400 gal) of PCR 0il wag spilled. The PCR concentration in the oil was
179 ppm. Most of the spill was contained; however, some spilled oil contaminated the surrounding soil. In 1985,
the spill area (approximately 58 m* [625 t*]) was cleaned up. Approximately 40 drums of soil and debris were
removed. A new transformer and concrete pad have been installed over the site. Three soil borings were drilled and
soil samples analyzed for radionuclides. The radionuclides found were below risk-based soil concentrations
(WINCO 1992a). The decision to transfer this no further action site to OU 3-14 in the OU 3-13 Record of Decision
was based on the uncertain amount of PCB contamination that may remain under the concrete pad.

Site CPP-81 is an abandoned CPP-637/CPP-601 vessel off-gas (VOG) line from the 30-cm (12-in.) Calciner Pilot
Plant. The line, 7.6 VOG-100, was located approximately 0.6 to 0.9 m (2 to 3 ft) bls and contained simulated
calcine that became plugged in the line in 1986 following a test run, Run No. 15. During the fall of 1993, the line
was cleaned as part of a time-critical removal action. [n 1993, a portion of the line was removed, probably about 3
to 4 ft, and both ends have blind flanges on them (DOE-ID 1997; McCray 2000). The rest of the line, under a
concrete floor at the south end of the Chemical Engineering Laboratory (CPP-620), was abandoned. The decision to
transfer this no further action site from OU 3-13 to OU 3-14 was based on inadequate data used in the OU 3-13
RI/FS to make remediation decisions.

Abandoned Line 1.5 in. - PLA - 776 West of Beech Street. Site CPP-82 is the location of three wastewater spills
(designated Sites A, B, and C) caused by rupturing of previously abandoned underground lines. The lines were
ruptured during excavation activities. In the spill associated with Site A, an estimated 9.4 L (2.5 gal) of low-level
radioactive waste escaped; the abandoned line and contaminated soil associated with the leak were removed and
disposed of. Sites B and C are associated with spills of non-radioactive, nonhazardous wastewater; these spills
occurred during the repair activities associated with Site A. The decision to transfer this no further action site from
OU 3-13 to OU 3-14 was based on inadequate data used in the OU 3-13 RI/FS to make remediation decisions.

OU 3-02 Track 1, OU 3-07 Track 2,
and the OU 3-13 RI/FS

(WINCO 1992b, 1993d DOE-ID
1997a, 1997b)

OU 3-01 Track | and the

OU 3-13 RI/FS (WINCO 19924,
1993b; DOE-ID 1997a, 1997b)

OU 3-12 Track 1 and the

OU 3-13 RI/FS (WINCO 1994;
DOE-ID 1997a, 1997b)

OU 3-12 Track 1 and the

OU 3-13 RI/FS (WINCO 1992c;
DOE-ID 1997a, 1997b)
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With the diminishing need to recover and recycle the fuel, the U.S. Department of Energy (DOE)
discontinued the INTEC mission of reprocessing spent nuclear fuel in 1992. The termination of
reprocessing shifted the focus of the INTEC to management and storage of spent nuclear fuel, treatment
and storage of liquid wastes, such as those generated during past reprocessing campaigns, and treatment
and storage of low-level waste generated by other ongoing and future operations and activities at the
INEEL.

Currently, the Tank Farm i3 used for interim waste storage of liquid waste (radioactive and
hazardous). The Tank Farm system comprises the following equipment:

. Nine 300,000-gal (WM-182 through WM-190) and two 318,000-gal active stainless steel
tanks contained in concrete vaults (WM-180 and WM-181) 13.7 m (45 ft) below grade
(throughout this document, with the exception of a few historical descriptions, the
318,000-gal tanks arz referred to as they are commonly known: 300,000-gal tanks, and these
together with the nine 300,000-gal tanks are known as the eleven 300,000-gal tanks)

. Four inactive 30,000-gal stainless steel tanks (WM-103 through WM-106)

. Eight 18,000-gal process equipment waste (PEW) tanks, including the five main tanks,
WL-101, WL-102, WM-100, WM-101, and WM-102; an 18,000-gal feed collection tank
(WL-133); a 4,700-gal sedimentation tank (WL-132); and a new tank (WL-111) to replace
WL-101 (to be abandoned until facility closure); plus the associated valve boxes,
encasements, and piping (LMITCO 1999a, 1998). The PEW system is located in building
CPP-604.

Over the next several years, the U.S. Department of Energy will close the eleven 300,000-gal and
four 30,000-gal underground tanks within the Tank Farm because (1) reprocessing was terminated, and
(2) the tanks do not comply with Resource Conservation and Recovery Act (RCRA) (42 USC § 9601 et
seq.) secondary-containment requirements. Several factors, such as the impracticality of lifting the large
tanks to install a liner underneath them, led to DOE’s decision not to bring the tanks into RCRA
compliance. Because PEW operations may continue after the Tank Farm is closed, the PEW tanks will be
permitted as part of the PEW system. (The location of these tanks is shown in Figure 2-12.)

In 1990, a Notice of Noncompliance (EPA 1990) was issued for the Tank Farm underground tanks
by the U.S. Environmental Protection Agency, based on an inspection performed the previous year by
EPA and the Idaho Department of Health and Welfare. The Notice asserted that the eleven 300,000-gal
tanks, storing corrosive and radioactive waste, and the associated piping, do not comply with secondary
containment in accordance with RCRA in violation of 40 CFR § 265.193 (c) (1). To resolve the
violations cited in the Notice of Noncompliance, a Consent Order (DOE-ID 1992) was agreed to in 1992
to between the U.S. Department of Energy, Idaho Operations Office (DOE-ID), and the State of Idaho.
Under the terms of the Consent Order, DOE-ID agreed to either stop using the tanks or bring them into
compliance with the RCRA secondary containment requirements set forth in the Idaho Administrative
Procedures Act (IDAPA) (16.01.05.009; 40 CFR 265.193).

The Second Modification to the Consent Order (DOE-ID 1998) stipulates that DOE must stop
using five of the 300,000-gal tanks, WM-182, WM-183, WM-184, WM-185, and WM-186 by
June 30, 2003, although the Order allows WM-185 to be used as an emergency spare. The Second
Modification requires ceasing use of the remaining six 300,000-gal tanks, WM-180, WM-181, WM-187,
WM-188, WM-189, and WM-190, by December 31, 2012. A tank is considered to meet the cease-use
requirement if it has been emptied down to its heel. A heel is defined as the liquid volume remaining in
the tank after it has been reduced to the greatest degree possible with existing tank transfer equipment
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(Rasch 1994). The tanks will be closed in groups to facilitate plant operations until alternate facilities are
available. The Second Modification also requires the submittal of a closure plan for one 300,000-gal tank
to the State of Idaho by December 31, 2000. Tanks WM-182 and WM-183 will be the first tanks closed.

Radioactive and hazardous contaminants have been released over the past decades as spills and
pipeline leaks of radioactive liquids to the environment from plant liquid transfer operations to the Tank
Farm. According to the OU 3-13 ROD, contamination from releases within the Tank Farm boundary
account for approximately 95% of the known contaminant inventory in total curies of radioactive material
at the INTEC (DOE-ID 1999b, Section 4). Other past practices at the INTEC, then recognized as
acceptable, included direct disposal of INTEC liquid waste through the former INTEC injection well to
the SRPA. During the more than three decades of use of the injection well (from 1952 to 1986), about
11 billion gal of wastewater was discharged to the aquifer with an estimated radioactivity of 22,200 Ci.
The major radionuclides of concern discharged in wastewater shipments to the well included H-3, Sr-90,
and Cs-137 (DOE-ID 1997a). More complete information about the INTEC injection well is provided in
Section 2.3.

Operable Unit 3-14 comprises one overarching site, CPP-96; the former INTEC injection well site,
CPP-23; and the three sites carried over from OU 3-13:

. Site CPP-96. This site incorporates Tank Farm soil sites, as defined in the OU 3-14 Scope of
Work: CPP-15, CPP-20, CPP-25, CPP-26, CPP-27, CPP-28, CPP-31, CPP-32E and
CPP-32W, CPP-33, CPP-58E and CPP-58W, CPP-79, and CPP-96, as well as three Tank
Farm soil sites: CPP-16, CPP-24, and CPP-30, which were screened out for further action in
the OU 3-13 RIFS. In the OU 3-14 ROD (DOE-ID 1999b), all Tank Farm soil and
CERCLA sites were consolidated into CPP-96 to facilitate selection of remediation
alternatives for the entire Tank Farm. The three no further action sites were assigned to
OU 3-14 in the OU 3-13 ROD because with the consolidation of all Tank Farm soil and sites
within CPP-96, these three sites are subject to the interim action specified for the Tank Farm
in the OU 3-13 ROD and OU 3-14 RI/FS activities. The interim action relies on institutional
controls with surface water control to reduce surface water infiltration into Tank Farm soil.

. Site CPP-23, the forrner INTEC injection well. The activities associated with this site also
include all contamination in the Snake River Plain Aquifer within the INTEC fence line.

. Sites CPP-61, CPP-81, and CPP-82. These three sites from OU 3-13 also were no further
action sites in the OU 3-13 RI/FS. They were assigned to OU 3-14 in the OU 3-13 ROD
(DOE-ID 1999b) because DOE-ID, EPA, IDEQ determined that data for the sites, used in
the OU 3-13 RI/FS, were inadequate to make remediation decisions, as required by
CERCLA.

1.2 OU 3-14 Purpose

Operable Unit 3-14 will investigate (1) Tank Farm soil, (2) the INTEC injection well (Site CPP-23)
and the Snake River Plain Aquifer within the INTEC fence line, and (3) three additional sites from
OU 3-13 (CPP-61, CPP-81, and CPP-82).

The OU 3-14 Scope of Work (DOE-ID 1999c¢) defined the OU 3-14 RI/FS investigation as a
focused study to provide additional information to select a final remedy for the Tank Farm soil and the
INTEC injection well and the aquifer underneath the area within the INTEC fence line. The DOE-ID, the
EPA, and the IDEQ determined in the OU 3-13 ROD that Tank Farm soil poses an external exposure risk,
and leaching and transporting Tank Farm soil contaminants pose an additional future risk to the aquifer.

1-9



The INTEC injection well, Site CPP-23, was the primary means of disposing of service wastewater
from 1952 to 1984 and was used only for emergencies from 1984 to 1986. It is believed to be the primary
source of contamination in the underlying aquifer at the INTEC. More complete information about the
INTEC injection well is provided in Sections 2.3 and 3.1.2. Information from the previous investigations
about the nature and extent of the site contamination was incomplete. The aquifer underneath the area
within the INTEC fence line will be evaluated in QU 3-14.

1.21

Tank Farm Soil

The following items are objectives of the OU 3-14 focused RIFS for the Tank Farm:

1.2.2

Evaluate thoroughly process knowledge, facility documentation, and sampling of secondary
sources in the environment to develop an estimate of the quantities of contaminants released
to the environment through spills, leaks, and the disposal of waste liquids.

Define the distribution, quantities, and concentrations of contaminants, especially plutonium
isotopes, in Tank Farm soil to estimate soil volume and waste types requiring remediation.

Collect site-specific soil chemistry and soil distribution coefficients (Kgs) for analytes of
concern, determined from OU 3-14 field investigation for use in risk analysis and
understanding long-term risk reduction needs when evaluating remedial alternatives.

Collect site-specific data to better bound and estimate the total contaminant mass source
term in the soil for the contaminant transport simulations to reduce the uncertainty of release
estimates to the environment and the risks calculated for the Tank Farm.

Define the soil waste types and volumes requiring remediation. Process knowledge indicates
that high-level and low-level waste, high-activity waste, mixed waste, including suspected
listed hazardous constituents, and transuranic (TRU) waste may be present in Tank Farm
soil.

Provide data to evaluate remedial alternatives for residual contamination waste types, if
required, dealing with high-radiation fields during excavation, treatment, storage, and
disposal.

Develop a list of alternatives for remediating Tank Farm soil and evaluate alternatives using
the nine CERCLA criteria established for remediation selection.

Provide a better understanding of moisture migration and the contaminant flux through Tank
Farm soil.

Injection Well and Aquifer Underneath the Area Within the INTEC Fence Line

The following items are objectives of the OU 3-14 focused RI/FS:

Evaluate thoroughly process knowledge, facility documentation, and previous sampling of
the aquifer under the area underneath the area within the INTEC fence line to develop an
estimate of the quantities of contaminants released to the environment through the injection
of waste into the SRPA.

Define the distribution, quantities, and concentration of contaminants in the INTEC injection
well sediment (Site CPP-23) and subsequent secondary sources from the past injection of
waste into the SRPA underneath the area within the INTEC fence line to define their
contribution of the risk to the groundwater pathway.



. Develop a list of alternatives for remediating the injection well, if it poses an unacceptable
risk, and evaluate alternatives using the nine CERCLA criteria established for remediation
selection.

1.2.3  Additional Sites from OU 3-13
The following items are objectives of the OU 3-14 focused RI/FS:

. Collect and review existing site-specific data for three no further action sites assigned to
OU 3-14 from OU 3-13 in the OU 3-13 ROD: Sites CPP-61, CPP-81, and CPP-82. The
DOE-ID, EPA, and IDEQ determined that data for these sites used in the QU 3-13 RI/FS
were inadequate to sclect remediation alternatives for the sites.

. Summarize the information, derived from the data review, in a technical report and obtain
reviews form DOE-ID, EPA, and IDEQ.

1.3 OU 3-13 ROD Reme’diation Goals and Remedies

As mentioned previously, OU 3-14 was assigned to investigate the Tank Farm soil, the INTEC
injection well and the SRPA underneath and within the INTEC fence line, and the three additional sites
from OU 3-13 by the OU 3-13 ROD. Related to OU 3-14 RI/FS activities, the OU 3-13 ROD selected
interim remedies for the Tank Farm soil and SRPA (outside of the Tank Farm fence), and a final remedy
for the Perched Water. The OU 3-13 Tank Farm intertm action is discussed in Section 1.6.4.

Perched water has been observed beneath the Tank Farm and poses a primary threat as a migration
pathway of contaminants to the SRPA (DOE-ID 1999b). The OU 3-13 perched water remediation goals
are to (1) reduce recharge to the perched zones, and (2) minimize the migration of contaminants to the
SRPA so that SRPA groundwater outside of the current INTEC security fence meets applicable State of
Idaho groundwater standards by 2095. The selected OU 3-13 Perched Water remedy is Institutional
Controls with Aquifer Recharge Controls and includes the following items:

. Institutional controls that include limiting access, drilling, and using existing wells screened
in the perched zones.

D Controlling surface water recharge to the perched water by taking the existing INTEC
percolation ponds out of service and minimizing lawn irrigation at INTEC. Additional
infiltration controls may include lining the adjacent reach of the Big Lost River, closing and
relocating the existing sewage treatment plant lagoons and infiltration galleries, and
upgrading INTEC drainage controls, repairing leaking fire water lines, and eliminating steam
condensate discharges (DOE-ID 1999b).

The primary threat posed by a contaminated SRPA is ingestion of contaminated groundwater. The
OU 3-13 remediation goals for the SRPA outside of the current INTEC security fence are (1) to prevent
current onsite workers and non-workers from ingesting contaminated drinking water above the applicable
State of Idaho groundwater standards or risk-based groundwater concentration during the institutional
control period and (2) to achieve the applicable State of Idaho groundwater standards or risk-based
groundwater concentrations in the SRPA plume south of the INTEC security fence by the year 2095. The
selected OU 3-13 SRPA interim action is Institutional Controls with Monitoring and Contingent
Remediation and consists of three components:



Existing and additioral institutional control maintenance over the surface area above the
SRPA contaminant plume to prevent exposure to contaminated groundwater during the time
the aquifer is expected to remain above MCLs

Groundwater monitoring to determine if specific SRPA groundwater contaminant
concentrations exceed their action levels and if the impacted portion of the aquifer is capable
of producing more than 0.5 gpm, which is considered the minimum drinking water yield
necessary for the aquifer to serve as a drinking water supply

Contingent active pumnp and treat remediation if contaminant action levels are exceeded and
production is greater than 0.5 gpm, such that the modeled aquifer water quality will exceed
the MCLs after 2095 in the SRPA outside the current INTEC security fence

(DOE-ID 1999b).

14 OU 3-14 Scope

The OU 3-14 RI/FS activities will include gathering site data to support the final remedy for the
Tank Farm, the former INTEC injection well and aquifer underneath the area within the INTEC fence
line, and the three additional soil sites from OU 3-13—Sites CPP-61, CPP-81, and CPP-82—using two
characterization investigation phases.

Phase I will involve (1) collecting field-screening gamma-radiation data and initial
characterization data from Tank Farm soil, (2) opening the sealed INTEC injection well by
coring and installing aquifer wells around the well, (3) preparing technical papers for

OU 3-14, and (4) reevaluating site information for the three soil sites carried over from
OU 3-13.

Phase II activities will depend on the results of the Phase I efforts, but will involve at a
minimum more detailed soil characterization of hot spots within Tank Farm soil, soil
moisture monitoring in the Tank Farm, and additional groundwater monitoring data from the
aquifer wells around the injection well. There are no Phase II activities for the injection well
(Site CPP-23).

Treatability studies may be conducted using both cold and hot soil from the Tank Farm. Feasibility
studies will be prepared evaluating remedial alternatives on the basis of the new data. Specifically, the
following tasks were identified in the OU 3-14 Scope of Work (DOE-ID 1999c¢):

1.4.1

Tank Farm Soil

The Tank Farm soils have been excavated and backfilled numerous times, and the source or nature
of the backfill material used has not fully characterized or documented. This implies that a degree of
uncertainty exists with respect to the homogeneity of the Tank Farm soils. This uncertainty will be taken
into account when designing a statistical analysis for defining the parameters of a representative soil
sample and for defining what the soil characterization data spatially represents.

The Tank Farm soil from 0 to 3 m (0 to 10 ft) will be characterized to define the type and
extent of contamination, contributing to the external exposure risk, which requires
remediation to support the final remedy selection.



. The Tank Farm soil from 0 to 13.7 m (0 to 45 ft) will be characterized to help define the type
and extent of contamination, contributing to the groundwater ingestion risk, which requires
remediation to support the final remedy selection.

. The soil moisture within Tank Farm soil will be characterized to determine the contaminant
transport potential of the contaminant sources in Tank Farm soil, the moisture flux rate into
basalt, and the impact of soil moisture on selected remedial alternatives.

. The geochemical environment of Tank Farm soil will be characterized to define contaminant
mobility for contaminant transport simulations, to predict releases to the environment, and to
assess the contribution of Tank Farm contaminants to the groundwater pathway risk.

) The nature and extent of contamination within Tank Farm soil will be characterized to
developing and screening remedial alternatives.

. Bench- and pilot-sca’e tests may be conducted on technologies requiring detailed evaluation
for treatment, storage, or disposal of Tank Farm soil and groundwater underneath the area
within the INTEC fence line.

. Tank Farm soil will be characterized to define waste types that may be generated for
treatment, storage, or disposal during future remediation activities.

1.4.2 Injection Well and Aquifer within the INTEC Fence Line

Site data will be gathered and reviewed to support the final remedy for the injection well and the
aquifer inside the INTEC fence:

) Aquifer wells will be used to investigate the INTEC injection well (Site CPP-23) to evaluate
the residual source of groundwater contamination contributing to the future groundwater
ingestion risk.

. Groundwater samples for analytes of concern from the SRPA will be collected above,
within, and below the HI interbed (158.5 to 167.6 m [520 to 550 ft]).

o Contributions of contaminants from Tank Farm soil will be evaluated to determine the future
risk to the aquifer within the INTEC fence line.

1.4.3 Additional Sites from OU 3-13

Existing data will be reviewed and investigated for possible contaminant releases at Sites CPP-61,
CPP-81, and CPP-82, assigned to OU 3-14 in the OU 3-13 ROD, to determine the remediation options for
the sites. The information derived from the data review will be summarized in a technical report for each
site and reviewed by DOE-ID, EPA, and IDEQ.

For the OU 3-14 FS, feasible treatment technologies will be identified and screened according to
their effectiveness, cost, and implementability. It is anticipated that only limited site risk assessment and
groundwater modeling will be required to support the remedy selection. In the OU 3-13 ROD
(DOE-ID 1999b), Tank Farm soil was determined to represent a risk by direct radiation exposure and by
the leaching and transport of contaminants to the SRPA. Also, the aquifer poses a risk from ingestion to
future groundwater users. The specific need and method for completing the risk assessment and
groundwater modeling for OU 3-14 will be determined, pending the collection of the Phase I data. The
scope of the contaminant transport study, treatability studies, and feasibility study also will be determined
following the collection and interpretation of the Phase I data.



1.5 INEEL Background

Originally established in 1949 as the National Reactor Testing Station (NRTS), the INEEL is a
DOE-managed reservation devoted to energy research and related activities. The NRTS was redesignated
as the Idaho National Engineering Laboratory (INEL) in 1974 to reflect the broad scope of engineering
activities taking place at various facilities. More nuclear reactors and a wider variety of reactor types
have been built at the INEEL than at any other single location in the world. Currently, only two INEEL
reactors are operating. The remaining reactors have been phased out because their missions were
completed (Irving 1993; Becker et al. 1998).

The INEL was redesignated the Idaho National Engineering and Environmental Laboratory in 1997
to demonstrate contemporary emphasis on environmental research. Current INEEL activities address
challenges presented by spent nuclear fuel management, hazardous and mixed waste management and
minimization, cultural resources preservation, and environmental engineering, protection, and
remediation (DOE-ID 1996). Current research focuses on environmental restoration and waste
management issues (Becker et al. 1998).

The INEEL is located in southeastern Idaho and occupies 2,305 km® (890 mi?) in the northeastern
region of the Snake River Plain (see Figure 1-1). Regionally, the INEEL is nearest to the major
population centers of Idaho Falls and Pocatello and to U.S. Interstate Highways I-15 and 1-86. The
INEEL Site is nearly 63 km (39 mi) long from north to south, about 58 km (36 mi) wide in its broadest
southern portion, and occupies portions of five southeast Idaho counties: Butte, Bingham, Bonneville,
Jefferson, and Clark. Most of the INEEL lies within Butte County. Approximately 95% of the INEEL
has been withdrawn from the public domain. The remaining 5% includes public highways (U.S. 20
and 26 and Idaho 22, 28, and 33) and the Experimental Breeder Reactor I, which is a national historic
landmark (Irving 1993; Becker et al. 1998).

The surface of the INEEL 15 a relatively flat, semiarid, sagebrush desert. Predominant relief is
manifested either as volcanic buttes jutting up from the desert floor or as unevenly surfaced basalt flows
or flow vents and fissures. Elevations on the INEEL range from 1,460 m (4,790 ft) in the south to
1,802 m (5,913 ft) in the northeast, with an average elevation of 1,524 m (5,000 ft) above sea level
(Irving 1993).

Bordering the INEEL on thz north and west are mountain ranges: the Lost River Range, the Lemhi
Range, and the Beaverhead Mountains (see Figure 1-1). The lands that surround the INEEL are managed
as rangeland, agricultural lands, U.S. Forest Service lands, and U.S. Bureau of Land Management (BLM)
lands. In the western portion of the INEEL, intermittently flowing waters from the Big Lost River flow to
the Lost River Sinks in the northwest portion of the INEEL. Water either evaporates or infiltrates into the
Snake River Plain Aquifer at the sinks. Normally, water is diverted for irrigation before reaching the
INEEL and only flows onto the INEEL Site when sufficient snowpack occurs to provide spring runoff
(Becker et al. 1998).

Irrigated farmlands exist adjacent to approximately 25% of the INEEL boundary (Becker
etal. 1996). Lands acquired for the NRTS were originally under control of the BLM and were withdrawn
through public land orders in 1946, 1949, and 1950. Until these withdrawals, the land was used primarily
as rangeland. From 121,410 to 141,645 ha (300,000 to 350,000 acres) within the perimeter of the INEEL
has been opened to grazing through permits administered by the BLM. Since 1957, approximately
1,386 km’ (535 mi®) in the central portion of the INEEL has been maintained as a grazing exclusion area.
Historically, portions of this central core have been used as bombing and gunnery ranges. Currently, the
largely undeveloped central portion of the INEEL is reserved for ecological studies of sagebrush-steppe
ecosystems (Becker et al 1998).



The INEEL has nine distinct and geographically separate functional facility areas corresponding to
nine WAGs. Each area serves or has served a particular programmatic or support activity. As governed
by the FFA/CO (DOE-ID 1991), the remedial evaluations for each facility area must address impacts to
the aquifer, generated by operations within each of the WAGs, with the remaining portions of the aquifer
across the INEEL addressed by WAG 10.

Waste Area Group 3 comprises the INTEC facility and was subdivided into 13 OUs that were
investigated for contaminant releases to environmental pathways. During the OU 3-13 comprehensive
RIFS and subsequent remedy development, data gaps were identified. In some cases, the missing data
were important enough to prevent selection of final remedies. In particular, data were insufficient to
select final remedies for Tank Farm soil, the INTEC injection well and aquifer within the INTEC fence
line, and additional soil sites from OU 3-13: CPP-61, CPP-81, and CPP-82. Operable Unit 3-14 was
created to gather the additional necessary data to allow selection of final remedies for these areas.

1.6 Regulatory Background

On July 14, 1989, the INEEL was proposed to be added to the EPA National Priorities List (NPL)
(54 FR 48184). This listing was proposed using Hazard Ranking System procedures found in the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 300). The INEEL
received a score of 51.91. Data supporting listing the INEEL as an NPL site are found in the Federal
Facilities Docket, EPA Headquarters, Washington, D.C. As a federal facility, the INEEL is eligible for
the NPL pursuant to the requirements of the NCP (40 CFR 300.66(c)(2)). After considering public input
during a 60-day comment period, the INEEL was placed on the NPL and became subject to the provisions
of CERCLA (42 USC § 9601 et seq.) on November 15, 1989. Contaminated sites at the INTEC
contributed to listing the INEEL on the NPL. As a result of listing on the NPL, the DOE, EPA
Region 10, and IDEQ negotiated a Federal Facilities Agreement/Consent Order (FFA/CO) and Action
Plan (DOE-ID 1991) to implement the remediation of the INEEL under CERCLA. For management
purposes, the FFA/CO divided the INEEL into 10 WAGs. The INTEC was designated as Waste Area
Group (WAG )3. WAG 3 1s further divided into 14 operable units (DOE-ID 1999b).

The goals of the FFA/CO are to ensure (1) that potential or actual INEEL releases of contaminants
to the environment are thoroughly investigated in accordance with the NCP and (2) that appropriate
response actions are taken to protect human health and the environment. The FFA/CO established the
procedural framework and schedule for developing, prioritizing, implementing, and monitoring response
actions at the INEEL in accordance with CERCLA and RCRA (42 USC § 6901 et seq.) legislation and
the Idaho Hazardous Waste Management Act (IC § 39-4401). The FFA/CO is consistent with a general
approach approved by DOE and the EPA in which agreements with states as full partners would allow
site investigation and cleanup to proceed, using a single road map to minimize conflicting requirements,
and maximize limited remediation resources.

The Secretary of Energy’s policy statement (DOE 1994) on the National Environmental Policy Act
(NEPA) (42 USC § 4321 et seq.) stipulates that DOE will rely on the CERCLA process for review of
actions to be taken under CERCLA. The policy statement also requires that DOE address NEPA values
and public involvement procedures by incorporating NEPA values to the extent practicable in documents
and public involvement activities generated under CERCLA.

All known release sites within the INTEC were evaluated in the OU 3-13 Comprehensive RI/FS
(DOE-ID 1997a, 1997b). Ninety five release sites were evaluated in the remedial investigation (RI)
(DOE-ID 1997a) but only 40 exceeded the soil remedial action objectives (RAOs) in the OU 3-13 FS and
thus were further evaluated in the OU 3-13 FS detailed analysis (DOE-1997b). The OU 3-13 RIFS was
finalized in December 1997, but because of greater than anticipated uncertainties associated with source



estimation and contaminant mobility, selection of a final remedy for the Tank Farm was deferred until
additional data are collected. As e result, in January 1998, a joint decision was made between DOE-ID,
EPA, and IDEQ to further investigate this area under a separate operable unit designated as OU 3-14.

1.6.1 HWMA/RCRA Status of the Tank Farm

The Tank Farm is currently operating under Hazardous Waste Management Act (HWMA)RCRA
interim status (LMITCO 1999b). It is DOE’s intent that as each tank is successfully closed as a
HWMA/RCRA interim status unit, the closed tank system will be evaluated in accordance with QU 3-13
Record of Decision and the agency-approved Operable Unit 3-13 Group 2 Closure Evaluation Criteria
and Checklist (CEC&C). Upon closure of units, the new site identification (NSI) process will be
mnstituted, as identified in the CEC&C. This process establishes the process that CERCLA uses to
evaluate closures to determine if KAOs and regulatory guides (RGs) are met and if the site needs to be
included in the existing WAG 3 OU 3-13 grouping, if they should be added to OU 3-14, or if an
additional OU should be designated. The closed tanks will also be evaluated under the CERCLA 5-year
review cycle to determine subsequent risk.

1.6.2 Regulatory Integration

The DOE relies on the CERCLA process to address the environmental aspects of CERCLA
projects. The CERCLA documens are functionally equivalent to NEPA documents, and NEPA aspects
are addressed that could be significantly impacted by the project. The DOE has the responsibility for
ensuring that NEPA requirements are incorporated into CERCLA documents.

To ensure that all environmental aspects will be reviewed during the planning phases of this
project, an environmental checklist with attachments will be prepared in parallel with and incorporate
activities described in this Work Plan. Any significant environmental issues discovered in the
environmental checklist review will be addressed in the OU 3-14 RUFS. The completed environmental
checklist with attachments will be submitted as background to and concurrent with the appropriate
CERCLA project document.

The Idaho High-Level Waste and Facilities Disposition Draft Environmental Impact Statement
(HLW & FD EIS) (DOE 1999) was released in December 1999 for public comment. Some of the
facilities addressed in the HLW & FD EIS are located within OU 3-14. The EIS compares alternatives
for closing the Tank Farm and estimates the potential risk posed to the aquifer after implementing the
various alternatives for facility closure. Modeling conducted in support of the EIS alternative evaluation
did not incorporate the contaminated soil in the Tank Farm. It is anticipated that modeling conducted for
OU 3-14 will be able to accommodate the Tank Farm soil and tank residuals as a source. The source
term, used for the tanks, will be based on the anticipated end state and residual concentrations, as
provided in the HLW & FD EIS ROD. Assumptions about content, leak rate, and tank corrosion rate will
be obtained from other documents such as the HLW & FD EIS.

The hazardous components stored at the Tank Farm are regulated through the IDEQ. The IDEQ
State Waste Management and Remediation Division has closure oversight of RCRA-regulated facilities
mcorporated by the HWMA.

The HWMA program will close the active tanks and ancillary systems, which will be identified in
the HWMA Closure Plan. Releases to the environment and those components that are not assessed under
the HWMA closure will be evaluated by CERCLA using the new site identification process.
Furthermore, following HWMA closure, the HWMA-closed system will be evaluated by CERCLA, using
the new site identification process identified in the CEC&C.



1.6.3 Tank Farm Waste Management and Closure Agreements

The Settlement Agreement or “Batt Agreement,” signed in 1995 by DOE, the Idaho Department of
Health and Welfare, and the U.S. Department of the Navy (DOE 1995), and the Second Modification to
Consent of the Notice of Noncompliance (DOE-ID 1998) establish enforceable regulatory milestones for
the tanks and tank contents at the Tank Farm. The Settlement Agreement requires treatment of the
existing liquid sodium-bearing waste and other liquid inventories in the Tank Farm by
December 31, 2012, and treatment. for long-term storage or disposal of all high-level waste at the INEEL
by 2035. The Second Modification, along with the First Modification (DOE-ID 1994), which the Second
superseded, revised the Consent Order, entered into in 1992 between the State of Idaho and DOE-ID
(DOE-ID 1992). The Consent Order was a resolution of alleged violations contained in a Notice of
Noncompliance issued in 1990 by the EPA. The Notice of Noncompliance for the Tank Farm was based
on lack of compliance with RCRA. requirements for secondary containment of the 300,000-gal tanks and
their associated piping. The Consent Order provided schedules for either bringing the Tank Farm into
compliance with secondary containment requirements or closing the tanks. The DOE has decided to close
the eleven 300,000-gal and four 30,000-gal underground tanks within the Tank Farm because of the
termination of reprocessing and several other factors, such as the impracticality of lifting the large tanks
to install a liner underneath them, that impede bringing the tanks into compliance.

During the closure, portions of the Tank Farm will remain operational to provide support for
INTEC operations until alternative facilities are available. In addition, final closure under
HWMA/RCRA must meet DOE radioactive waste management requirements (DOE Order 435) and be
integrated with CERCLA (42 USC 9601 et seq.) environmental risk management decisions for
contaminated soil surrounding Tank Farm system components (LMITCO 1998). As each tank is closed
under HWMA/RCRA, the closed rank and ancillary equipment will be evaluated under CERCLA, using
the new site identification process identified in the CEC&C.

The current regulatory deadlines applicable to the closure of the Tank Farm are provided in
Table 1-2.

1.6.4 OU 3-13 Tank Farm Interim Action

In October 1999, the Record of Decision was issued for OU 3-13. The OU 3-13 ROD specified an
interim action for the Tank Farm soil sites because inadequate data were available to select a final remedy
in OU 3-13. The DOE-ID, EPA, end IDEQ determined in the ROD that an interim action was necessary,
specifically, because of the uncertainty associated with the contaminant source estimates, potential
releases from the Tank Farm soil, contaminant extent, and site risk (DOE-ID 1999b, Sections 4 and 9).
The interim action will be in place until the final remedy for these sites is selected and implemented as
part of the OU 3-14 RI/FS process.

The interim action is designed to control the principal threats at the site, to control exposure to
contaminants in Tank Farm soil, and to minimize moisture that may infiltrate through Tank Farm soil and
leach and transport contaminants to the SRPA. According to the OU 3-13 ROD (DOE-ID 1999b), the
following items are remediation goals for the Tank Farm Soils interim action:

. Prevent intrusion into soil contaminants by the general public

J Reduce precipitation infiltration by approximately 80% of the average annual precipitation at
the site

° Maximize runoff and minimize surface water ponding on the Tank Farm

] Prevent surface water run-on from a one in 25 year, 24-hour storm event



Table 1-2. Current regulatory milestones for closure of the Tank Farm.

Regulation

Source

Comment

Complete calcination of high-level
waste (HLW) by June 30, 1998.

Submit closure plan for one tank to
the Idaho Department of
Environmental Quality (DEQ) by
December 31, 2000.

Commence calcination of
sodium-bearing waste by
June 1, 2001.

Cease use of Tanks WM-182
through WM-186; except
WM-185, designated as a possible
emergency spare, by

June 30, 2003.

Submit application to DEQ for
RCRA Part B permit for calcined
waste treatment by

December 1, 2012.

Complete calcination of liquid
sodium-bearing waste by
December 31, 2012.

Cease use of Tanks WM-180,
WM-181, WM-187, WM-188,
WM 189, and WM-190 (in
monolithic vaults) by
December 31, 2012.

Ship all transuranic waste at the
INEEL to the Waste Isolation Pilot
Plant (or another DOE-designated
facility) by a target date of
December 31, 2015, and no later
than December 31, 2018.

Complete treatment of all calcined
waste at the INEEL by a target date
of 2035.

. DOE 1995
. Hovinga 1998.
. DOE-ID 1998.

o a0 gow

. DOE 1995, Part J, Subpart 4, p. 11.

Settlement Agreement’

Second Modification to
Consent Order to the
Notice of
Noncompliance®

Settlement Agreement

Second Modification to
Consent Order to the
Notice of
Noncompliance

Settlement Agreement

Settlement Agreement

Second Modification to
Consent Order to the
Notice of
Noncompliance

Settlement Agreement

Settlement Agreement

Calcination of HLW waste was completed ahead of
schedule in February 1998.°

A draft closure plan will be submitted to the State of
Idaho for joint closure of two tanks, WM-182 and
WM-183, by December 31, 2000.

Calcination of sodium-bearing waste commenced
ahead of schedule in February 1998.°

The final schedule for sodium-bearing and calcined
waste treatment will be determined in the Record of
Decision for the Idaho High-Level Waste and
Facilities Disposition Environmental Impact
Statement (HLW & FD EIS).*

The Settlement Agreement allows for negotiation of
a modification if necessary.® The final schedule for
sodium-bearing and calcined waste treatment will
be determined in the record of decision for the
HLW & FD EIS.*

The final schedule for sodium-bearing and calcined
waste treatment will be determined in the record of
decision for the HLW & FD EIS.

The final schedule for calcined waste treatment will
be determined in the record of decision for the
HLW & FD EIS.¢

. The draft HLW & FD EIS was released for sublic comment in December 1999 (DOE 1999).




o Minimize infiltration and subsequent contaminant leaching caused by external building
drainage and run-on.

The interim action specified for Tank Farm soil consists of institutional controls with surface water
control to reduce surface water infiltration into Tank Farm soil. This reduction should limit leaching and
transport of soil contaminants to the aquifer. Institutional controls include warning signs, administrative
controls to restrict access, and inspection and maintenance for the duration of the interim action from
2000 to 2008 or until OU 3-14 remedial action begins. Surface water control measures include surface
water run-on diversion channels; grading and surface sealing the Tank Farm soil or covering the Tank
Farm sufficient to divert 80% of the precipitation falling atop the Tank Farm soil area to direct water
away from the contaminated areas so that moisture infiltration is minimized and contaminants are not
mobilized. Run-on water will be managed as part of the existing surface water drainage system and
runoff water will be collected and managed in a lined evaporation pond to be constructed as part of the
interim action. The evaporation pond will be constructed and used as a best management practice to
reduce infiltration into the INTEC area. The pond will also contain the Tank Farm runoff in the case of
an unplanned spill or release. During the interim action period, INTEC-wide monitoring will be
performed to evaluate potential changes in water content and quality in SRPA.

Based on preliminary information, the following strategies may be used to implement this interim
action:

o Grading and lining with concrete all existing stormwater collection ditches around the Tank
Farm and out to the discharge point.

o Replacing existing culverts around the Tank Farm and out to the discharge point with larger
culverts to accommodate the expected increase in stormwater flow.

. Constructing a lift station at the intersection of Beech and Olive avenues to pump
stormwater to a location where the water will drain freely to the discharge point.

. Constructing concrete headwalls and end walls as necessary throughout the lined drainage
system.

o Constructing a lined evaporation pond to collect stormwater runoff from the Tank Farm and

other INTEC areas that currently drain into the CERCLA environmentally controlled area
(ECA) 37A. All drainage ditches within the scope of this project would be routed to this
basin.

. Constructing two concrete-lined ditches within the Tank Farm to collect and direct
precipitation runoff to the surrounding stormwater collection system.

o Constructing a new fence around the evaporation pond.

. Applying a covering over the ground at the Tank Farm to minimize stormwater infiltration
into the underlying soil. A geotextile material would be placed on the ground, and a
polyurea spray-on liner would be applied over the geotextile material. Before this
application, the ground surface would be graded to create a positive drainage (away from the
Tank Farm). No excess soil is expected; rather, clean soil may be brought in to create the
necessary drainage. The existing 1977 Dupont Polyoletin 3110 membrane will be left in
place.



. It is anticipated that OU 3-14 Phase I characterization activities at the Tank Farm will be
conducted after the OU 3-13 Group 1 interim action surface coating is in place.
Coordination will occur between the OU 3-13 Group linterim action, construction schedule
and the schedule for the OU 3-14 Phase I characterization activities at the Tank Farm. The
OU 3-13 Tank Farm Interim action plan specifies that the surface coating will be easily
repairable when breached for any reason. It will be the responsibility of OU 3-14 to repair
or restore the integrity of the surface coating and sealant on the Tank Farm surface after
OU 3-14 RVFS Tank Farm activities.

The OU 3-13 ROD stated that interim action activities will occur concurrently with OU 3-14 RUFS
activities (DOE-ID 1999b). It is anticipated that OU 3-14 Phase I characterization activities at the Tank
Farm will be performed after the OU 3-13 Interim Action of placing a cover and surface seal over the
Tank Farm soil. OU 3-13 Group 1 and OU 3-14 will work together to coordinate their schedules, avoiding
unnecessary interference with each other’s work activities. Restoration of the cover and surface seal will
be the responsibility of the OU 3-14 RI/FS, to ensure that the integrity of the surface seal is not
jeopardized.
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2. OU 3-14 BACKGROUND AND OPERATIONAL HISTORY

Operable Unit (OU) 3-14 is located in the northern portion of the Idaho Nuclear Technology and
Engineering Center (INTEC), and OU 3-14 release sites are grouped in three categories (see Figure 2-1):

° Tank Farm soil sites are located within the Tank Farm boundary (DOE-ID 1999a) in the
north-central portion of INTEC. All of the soil sites are consolidated into site CPP-96.

. The former INTEC injection well (site CPP-23) is southwest of the Tank Farm..

. Three additional sites from OU 3-13: CPP-61, CPP-81, and CPP-82, are also southwest of
the Tank Farm, north and west of site CPP-23. These three sites from OU 3-13 were
screened as no further action sites in the OU 3-13 RUFS. They were assigned to OU 3-14 in
the OU 3-13 record of decision (ROD) (DOE-ID 1999b) because the U.S. Department of
Energy Idaho Operations Office (DOE-ID), U.S. Environmental Protection Agency (EPA),
and Idaho Department of Environmental Quality (IDEQ) determined that data for the sites
used in the OU 3-13 RI/FS were inadequate to make remediation decisions, as required by
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
Because only a data review of these no further action sites will be conducted as part of
Phase I activities (see Section 1.3), these activities will not be addressed further in this
section.

2.1 Tank Farm

Essentially all of the high-level waste at the Idaho National Engineering and Environmental
Laboratory (INEEL) exists at INTEC, formerly the Idaho Chemical Processing Plant (ICPP) (Palmer et al.
1998). INTEC reprocessing of spent nuclear fuel (SNF) was conducted from 1953 to 1992. Two types of
liquid waste have been stored at the Tank Farm; they are high-level liquid waste (HLLW), sometimes
termed non-sodium bearing waste, and sodium-bearing waste. The HLLW was generated as a direct
result of reprocessing SNF and the sodium-bearing waste was generated from incidental activities, such
as decontamination, associated with operation of INTEC. The liquid sodium-bearing waste is stored and
treated in the same manner as the HLLW. In April 1992, the U.S. Department of Energy (DOE)
announced that SNF would no longer be reprocessed and called for a shutdown of the reprocessing
facilities at INTEC. Since that time, no more HLLW has been (or will be) generated. The production of
sodium--bearing waste is dependent on how much and what type of work is done at INTEC in the future,
especially in the area of decontamination and decommissioning.

From 1953 until INTEC calcination activities began, the high-level liquid waste from fuel
dissolution and extraction reprocessing activities accumulated in the Tank Farm underground stainless
steel tanks. From 1963 until 1981, the liquid waste was stored temporarily in the Tank Farm and was
then transferred to first Waste Calcining Facility (CPP-663). After 1981 until June 2000, Tank Farm
waste was shipped to the New Waste Calcining Facility (NWCF; CPP-659). The calciner currently is
closed while DOE-ID is deciding whether to reapply for an operations permit or to permanently close the
facility and replace it with another waste treatment facility.

Today there is no widespread agreement about what precisely constitutes high-level waste. For
example, the U.S. Nuclear Regulatory Commission defines high-level waste as waste resulting from
first-cycle extraction activities (10 CFR 61); the DOE defines high-level waste as “the highly radioactive
waste material resulting from the reprocessing of SNF, including liquid waste produced directly in
reprocessing and any solid material derived from such liquid waste that contains fission products in
sufficient concentrations and other highly radioactive material that it is determined, consistent with
existing law, to require permanent isolation” (DOE Manual 435.1). Using the DOE definition, second- or
third-cycle extraction waste and, therefore, sodium-bearing waste could conceivably be considered
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Figure 2-1. Physical layout of the Idaho Nuclear Technology and Engineering Center showing the Tank Farm, the former INTEC injection well, and three additional sites from OU 3-13, Sites CPP-61, CPP-81, and CPP-82.
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high-level waste. However, historically at the INTEC, operationally-based definitions were used to
describe the types of waste produced at the INTEC fuel processing building (CPP-601) and stored at the
Tank Farm:

. High-level waste—- High-level waste, generated as a direct result from reprocessing SNF
during first-cycle extraction (Wichmann, Brooks, and Heiser 1996)

. Sodium-bearing waste— or non-high-level waste from second- and third-cycle
extraction and from incidental activities, such as decontamination associated with operation
of INTEC (Palmer et al. 1998; Wichmann, Brooks, and Heiser 1996). In the past, sodium—
bearing waste was called intermediate-level waste. Sodium-bearing waste typically contains
no more than about 10% of the radioactivity of high-level waste. Sodium-bearing waste
cannot be calcined directly in NWCF because the waste, nearly 100 times higher in sodium
content than high-level waste, forms alkali compounds during the calcination process that
melt at calcination temperatures and cause the calciner’s fluidized bed to agglomerate. The
high levels of potassium and manganese in the waste also clogged the calciner.
Sodium-bearing waste is first concentrated in the high-level liquid waste evaporator or
blended with reprocessing waste or non-radioactive materials, such as aluminum nitrate,
before calcination (Palmer et al. 1998; Wichmann, Brooks, and Heiser 1996).

Other radioactive liquid waste was processed through the process equipment waste (PEW)
evaporator. Until 1984, the overheads from this waste were sent to the INTEC injection well
(Site CPP-23) and then to the percolation ponds until December 31, 1991. After January 1, 1992, the
waste was sent to the Liquid Effluent Treatment Disposal Facility and then released to the environment
through the main stack (CPP-708).

With the end of the cold war and the diminishing need to recover and recycle SNF, DOE
announced the discontinuation of the reprocessing mission at INTEC in April 1992. Since the
discontinuation, no more high-level waste has been generated at INTEC. The decontamination and
decommissioning of the final second- and third-cycle campaigns, completed in 1994, generated
sodium-bearing waste. Since this time, INTEC operations have shifted to continued management and
disposition of waste accumulated from previous reprocessing activities. Until 1998, the facility was
designated the Idaho Chemical Processing Plant, at which time it was redesignated the Idaho Nuclear
Technology and Engineering Center in keeping with the current emphasis of waste management and
storage of SNF, high-level waste, and sodium-bearing waste.

The 1995 Settlement Agreement (DOE 1995) between DOE, the State of Idaho, and the U.S. Navy
required calcination of all the high -level waste at the Tank Farm by June 1998, which was achieved in
February 1998 (Hovinga 1998). However, the heel of Tank WM-188 has not been flushed; therefore, it is
residual high-level waste. A heel is defined as the liquid volume remaining in the tank after it has been
reduced to the greatest degree possible with existing tank transfer equipment (Rasch 1994).

The Settlement Agreement requires treatment of all sodium-bearing waste at the Tank Farm by
December 31, 2012.

The remaining waste at the Tank Farm is sodium-bearing waste, which has been managed as
high-level waste, but is actually mixed transuranic (TRU) waste. Transuranic waste is defined as
radioactive waste containing any alpha-emitting radionuclide with an atomic number greater than 92, a
half-life longer than 20 years, and a concentration greater than 100 nCi/g at the end of an assumed period
of 100 years of institutional control (DOE-ID 1996). However, a waste incidental to reprocessing (WIR)
determination is required for the sodium-bearing waste at the Tank Farm to be managed as TRU waste.
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The WIR determination is based on guidance in U.S. DOE Order 435.1, DOE Manual 435.1, and

DOE Guidance 435.1, which would be the final determination for allowing management of all the Tank
Farm waste, including the heels (flushed or not flushed), as incidental waste (LMITCO 1999a). Closure
of the tanks cannot commence until DOE approves the WIR determination. The ultimate classification of
the waste is important because all high-level waste must be permanently isolated in a geologic repository,
such as Yucca Mountain. Management of the waste as TRU waste provides more management options
after treatment, such as storage at the Waste Isolation Pilot Plant, at the Hanford Site, or at any other
approved TRU waste storage facility.

Low-level liquid waste (10 CFR 61.55) is generated at INTEC by a variety of processes such as
off-gas treatment, facility decontamination, laboratory operations, and equipment decontamination, and is
sent to the Tank Farm. Currently, the Tank Farm is used for the interim waste storage of liquid mixed
waste (radioactive and hazardous) before calcination. Because the Tank Farm stores mixed waste, it is
regulated as an interim status tank system (LMITCO 1999b) under the Hazardous Waste Management
Act (HWMA) of 1983 (IC § 39-4401) and the Resource Conservation and Recovery Act (RCRA)

(42 USC § 6901 et seq.; LMITCC 1998a; Gilbert and Venneman 1999).

The chronological construction and upgrade/improvement/repair history of the Tank Farm and
ancillaries is summarized in Appendix F of this Work Plan. In 1977, a 0.02-in.-thick Dupont Polyolefin
3110 membrane was placed over the Tank Farm’s graded surface to prevent water ingress from the
surface. The membrane at that tire was stated to be sandwiched between two 3-in. sand layers. The
sand-Polyolefin-sand layers were then covered with 3 in. of gravel. More recent descriptions, from
Track 2 reports, indicate that the rembrane is sandwiched between two soil layers, that is, 0.6 m (2 ft) of
soil beneath the membrane, the 0.5 mm (20-mil) thick membrane liner, and an additional 15 ¢m (6 in.) of
soil to prevent the membrane liner from blowing away. Although the existing Tank Farm membrane’s
integrity may have been compromised during operational repairs and upgrades, the Group 1 interim
action anticipates leaving the existing membrane in place.

The Tank Farm comprises nine 300,000-gal (WM-182 through WM-190) and two 318,000-gal
active stainless steel tanks contained in concrete vaults (WM-180 and WM-181) 13.7 m (45 ft)
belowgrade, and four inactive 30,000-gal stainless steel tanks (WM-103 through WM-106), also
belowgrade. Previously, three 18,000-gal PEW tanks (WM-100, WM-101, and WM-102) and the
associated valve boxes, encasements, and piping (LMITCO 1999a, 1998a) were considered as part of the
Tank Farm system. However, these tanks, located within the Waste Treatment Building (CPP-604), may
continue to operate to support INTEC operations after the Tank Farm is closed. The three PEW tanks,
along with five support tanks (WL-101, WL-102, WL-132, WL-133, and a new tank, WL-11 1) will be
permitted as part of the PEW system and, therefore, are no longer considered part of the Tank Farm
system.

Over the next several years. DOE will close the eleven 300,000-gal and the four 30,000-gal
underground tanks within the Tank Farm because (1) reprocessing has been terminated and (2) the tanks
do not comply with RCRA secondary containment requirements, and the high-radiation fields within the
Tank Farm greatly impede bringing the tanks into compliance. In addition, because the concrete vaults of
the eleven 300,000-gal tanks have no access, they cannot readily be inspected to certify either compliance
with RCRA secondary containment requirements or current seismic standards (see Section 2.1.1.3). The
tanks have never leaked and their sstimated remaining life (970 years) greatly exceeds the length of time
of their remaining use (Palmer et al. 1999). All the tanks are scheduled to be closed by 2017 (see
Section 2.1.2). An aerial and a conceptual view of the Tank Farm are provided in Figures 2-2 and 2-3,
respectively. Because PEW operations may continue after the Tank Farm is closed, the PEW 18,000-gal
tanks are not part of the Tank Farrn closure and will be permitted as part of the PEW system
(LMITCO 1999a). These eight tanks are not discussed further in this Work Plan.
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Figure 2-2. Aerial view of the Tank Farm (LMITCO 1998b).
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Figure 2-3. Conceptual view of the Tank Farm.



The environmental impacts of storage of the HLLW at INTEC are addressed in the High-Level
Waste & Facilities Disposition Ernvironmental Impact Statement (HLW & FD EIS) in accordance with
National Environmental Policy Act (NEPA) (42 USC 4321 et seq.) requirements.

211  Current Operational and Regulatory Status of the Tank Farm

The current DOE mission for INTEC includes management and storage of SNF, and treatment and
storage of high-level waste and sodium—bearing waste, generated during past SNF reprocessing, and
treatment and storage of low-leve. waste, generated primarily from decontamination and other operations.
The current mission of the Tank Farm is storing waste generated from decontamination and ongoing
INTEC operations such as off-gas treatment, laboratory operations, facility decontamination, equipment
decontamination, and SNF storage.

The volume of sodium-bearing and newly—generated waste in storage at the Tank Farm is
dependent on the quantity and type of work done at INTEC. Sodium-bearing waste is generated
primarily from decontamination and from operations associated with laboratories, fuel basins, and closure
activities. Recent volumes of the remaining waste in the Tank Farm are shown in Figure 2-4. About
1.3 million gal of waste is stored in the Tank Farm currently (BBWI 2000).

2.1.11 Calcination. From 1963 until June 2000, the liquid waste stored at the Tank Farm was
solidified using calcination. Calcination is the process of converting liquid radioactive waste to granular
solids. The liquid in the radioactive waste (primarily nitric acid) is evaporated and the dissolved metals
and fission products are convertec. to metal salts and oxides. Each granule is about 0.3 to 0.7 mm in size.
(Palmer et al. 1998; WINCO 1986a). The solids are then transferred for interim storage to stainless steel
bins called the Calcined Solids Storage Facility (CSSF). Calcination typically reduces the volume of
high-level radioactive liquid waste 2 to 10 times (Palmer 1998). Calcination reduces the volume of
sodium-bearing waste 2 to 4 times. From September1982 until June 2000, calcination at the INEEL was
performed at NWCF, which is currently in shutdown status, pending a decision by DOE (in the Idaho
HLW & FD EIS and then the ROD) whether to repermit the facility for operation or to close it and use
another type of treatment, such as chemical separations or vitrification.

A small amount of liquid waste from the calcination process was then sent to the PEW for
evaporation. The overheads from the PEW were sent to the Liquid Effluent Treatment and Disposal
Facility (CPP-1618) and released out the INTEC main stack (CPP-708) and the concentrates (or
“bottoms™) were returned to the Tank Farm or to NWCF for storage to await use in a future calcination
campaign. During the most recent operations, NWCF operated at a higher temperature than previously,
about 600°C, instead of 500°C. Cperation at the higher temperature required smaller quantities of
chemical additives, thereby allowing a quicker net reduction of the liquid waste stored at the Tank Farm.

2.1.1.2 Tank Heels. Since the 1998 calcination of all HLLW at the Tank Farm was completed, all
waste remaining at the Tank Farm has been considered sodium-bearing waste. Some of the heels have
been flushed, with the exception of the 13,600-gal heel in Tank WM-188 (Palmer et al. 1998; BBWI
2000) (see Figure 2-4). The heel of Tank WM-188 is to be flushed with the sodium-bearing waste
currently remaining in other 300,000-gal tanks.

The second modification to the consent order (DOE-ID 1998) stipulates that DOE must cease using
five of the 300,000-gal tanks (WM-182, WM-183, WM-184, WM-185, and WM-186) by June 30, 2003,
although the consent order allows WM-185 to be used as an emergency spare if it can be shown to meet
the RCRA requirements and have a PE sign off that the tank is useable. The second modification requires
ceasing use of the remaining six 300,000-gal tanks (WM-180, WM-181, WM-187, WM~-188, WM-189,
and WM-190) by December 31, 2012. A tank is considered to meet the cease-use requirement if it has
been emptied down to its heel.
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Figure 2-4. Recent Tank Farm volumes (300,000-gal tanks) (BBWI 2000).




A heel is defined as the liquid volume remaining in the tank after it has been reduced to the greatest
degree possible with existing tank transfer equipment (Rasch 1994). The tanks are anticipated to be
closed in groups to facilitate plant operations until alternate facilities are available. The second
modification also requires the submittal of a closure plan for one 300,000-gal tank to the State of Idaho by
December 31, 2000. Tanks WM-182 and WM-183 are to be the first tanks closed.

The heels of WM-188 and the first two tanks slated for closure, WM-182 and WM-183, have been
physically evaluated for RCRA claracteristics using the remote Light Duty Utility Arm (LDUA). The
evaluation of the heel of WM-188 was performed in February 1999 and the heels of WM-182 and _
WM-183 were performed in late 1999 and January 2000. Based on the evaluations, the depth of solids
that will be left in the tanks after closure is now estimated to average as much as 4 in. per tank, varying by
as much as 3 to 10 in. Previous estimates were that an average of a 1-in. heel would be left in each tank.
The total volume of all of the 300,000-gal tank heels, after removal of as much of the precipitated solids
as possible with existing technology, is now estimated at 50 tons or 3% of the current volume.?

New instrumentation is being evaluated to attempt to further reduce the size of the heels. The use
of high-pressure water from a wash ball or similar high-pressure nozzle or nozzle arrangement to wash
the tank walls and agitate the tank heels is to be evaluated for the closure of Tanks WM-182 and
WM-183. The size of the heel is also expected to vary for cease-use qualification for each tank
depending on the conditions of the tank (Quigley 1999). The suction leg of the steam jet, which is the
existing equipment used to drain tae tank contents, may have varying effectiveness in each tank
depending on the tank conditions, and certainly will be set at varying heights depending on the depth of
the heel for each tank. The closure plans for each group of tanks will address the specific remaining tank
heels (DOE-ID 1998).

2.1.1.3 Composition. All of the liquid waste in the 300,000-gal tanks has been sampled, and the
general chemical and radionuclide compositions have been determined (Palmer et al. 1998). However, as
stated in Section 2.1.1.2, only WM-182, WM-183, and WM-188 have been sampled for RCRA
characteristics. High-level liquid waste was typically 1 to 3 M nitric acid-containing fission products,
TRU elements, and metals such as mercury and cadmium. The maximum radioactive concentration in the
300,000-gal tanks was in the range of 10 to 20 Ci/L. Recent concentrations of chemicals and
radionuclides in each of the 300,000-gal tanks are provided in Table 2-1 and 2-2.

2.1.1.4 Tank Description. The following underground storage tanks at the Tank Farm have been
designated with interim status for regulation under the HWMA/RCRA:

° Eleven active tanks with a capacity of about 1,363,828 L (300,000 gal). The tanks include
nine 300,000-gal tanks (WM-182 through 190) and two 318,000-gal tanks (WM-180 and
181). These 11 tanks are referred to collectively as the 300,000-gal tanks.

a. Information provided by E. P. Wagner, Jr,, to P. A. Tucker in telephone interview, May 25, 2000, Bechtel BWXT Idaho, LLC.
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Table 2-1. Estimated chemical properties and concentrations in 300,000-gal tanks (from Palmer et al. 1998).

éonnaslt)i/:zeor:t Unit WM-180 WM-181 WM-182 WM-183 WM-184 WM-185 WM-186 WM-187 WM-188 WM-189 WM-190

Density g/mL 1.28 1.16 1.23 1.24 1.27 1.28 1.18 1.16 1.32 1.31 NR*
Acid [H"] M 1.20 1.89 0.85 2.03 0.45 1.61 1.57 1.98 2.79 2.62 0.02
Nitrate g/L 298.65 239.98 264.16 34230 301.99 328.03 190.99 208.97 3.82 401.20 1.24
Aluminum g/L 17.81 6.21 33.99 17.54 22.93 19.43 9.98 14.57 23.47 28.06 NR
Boron g/l 0.12 0.17 0.10 0.15 0.08 0.19 0.23 0.14 0.42 0.29 NR
Cadmium g/l 0.09 0.62 0.023 0.17 0.02 0.22 0.20 0.58 1.07 0.67 NR
Calcium g/L 1.44 1.84 NR 1.76 0.48 2.85 2.65 1.72 6.25 3.85 NR
Chloride g/L 1.16 0.57 0.037 0.41 1.61 1.12 0.75 0.08 055 078 0.01
Chromium g/L 0.21 0.16 0.05 0.88 0.10 0.26 NR 0.10 0.68 0.31 NR
Fluoride g/L 0.08 1.79 1.60 1.06 0.80 3.19 0.80 441 6.04 6.65 0.13
[ron g/L 1.06 0.73 1.17 3.41 1.17 1.23 1.06 1.12 3.13 1.95 NR
Lead g/L 0.31 0.23 NR 0.33 0.25 0.21 NR NR 0.25 NR NR
Manganese g/L NR 0.77 NR 0.77 0.49 1.10 . NR NR NR NR NR
Mercury g/L 0.21 0.10 NR 0.56 0.32 0.82 NR 0.16 1.56 0.72 NR
Molybdenum g/L NR 0.05 NR 0.07 0.05 0.05 NR NR NR NR NR
Nickel g/L 0.10 0.08 NR 0.43 0.08 0.09 NR NR 0.33 NR NR
Phosphate g/L NR 0.57 NR NR 237 0.28 NR NR 0.04 NR NR
Potassium g/L 7.43 5.87 0.12 391 5.47 7.82 6.65 0.78 5.87 5.87 NR
Sodium g/L 48.51 21.84 0.46 18.62 48.51 33.80 2322 4.14 17.93 26.21 NR
Sulfate g/L 327 2.40 2.79 6.63 7.20 432 3.36 1.06 3.55 2.98 NR
Zirconium g/L <0.11 0.46 1.00 <0.15 NR 0.91 NR 2.19 2.46 292 NR

a. NR means not reported.
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Table 2-2. Estimated radionuclide concentrations (Ci/L) in 300,000-gal tanks (Palmer et al. 1998).

Radionuclide ~ WM-180 WM-181 WM-182 WM-183 WM-184 WM-185 WM-186 WM-187 WM-188 WM-189 WM-190
Am-241 5.59E-04  2.08E-04 5.02E-04 7.48E-04 2.20E-04 5.59E-04 2.10E-04 4.58E-04 1.42E-03 9.14E-04 NR
Ce-144 NR 1.80E-06 2.01E-05 9.26E-07 NR 1.81E-06 1.11E-06 NR NR NR 4.52E-11
Co-60 NR 2.61E-04 1.22E-04 1.45E-04 NR 3.79E-05 5.02E-05 4.59E-05 3.52E-04 1.10E-04 NR
Cs-134 9.03E-04  233E-04 2.22E-03 3.43E-04 1.66E-06 1.16E-04 1.16E-04 1.72E-04 1.23E-03 5.40E-04 9.80E-07
Cs-137 2.85E-02  2.94E-02 5.67E-01 2.28E-01 2.02E-02 1.08E-01 3.25E-02 7.40E-02 3.74E-01 1.61E-01 1.06E-02
Eu-154 5.59E-05 2.99E-04 4.44E-03 9.26E-04 NR 2.48E-04 1.38E-04 3.66E-04 1.83E-03 7.30E-04 2.94E-05
Eu-155 NR 9.49E-05 1.14E-03 4.29E.04 NR NR NR 1.04E-04 6.36E-04 1.30E-04 4.08E-06
H-3 2.35E-05 2.11E-05 7.76E-04 4.82E-04 NR 3.58E-05 NR NR NR NR NR
i-12% < 14BE-08 < 3.3E-07 NR < 1.2E-05 5.72E-0G0 < 3.5E-05 NK NR NR NK NR
Ni-63 2.67E-05 6.22E-05 NR NR NR NR NR NR NR NR NR
Np-237 4.34E-07 1.93E-07 2.16E-06 7.72E-07 4.60E-07 1.44E-05 2.90E-07 5.67E-07 1.61E-06 1.11E-05 NR
Pu-238 347E-04  6.15E-04 2.57E-03 6.59E-04 6.59E-04 8.39E-04 2.32E-04 1.99E-03 3.77E-03 2.82E-03 NR
Pu-239 5.65E-05 1.30E-05 2.85E-04 2.40E-04 8.30E-05 7.52E-05 3.99E-05 1.04E-05 2.39E-04 6.62E-05 NR
Pu-240 1.69E-05 3.65E-06 1.64E-05 1.88E-05 3.40E-05 2.05E-05 9.86E-06 2.34E-06 2.11E-05 1.75E-05 NR
Pu-241 3.18E-04  2.75E-04 6.10E-04 5.61E-04 4.47E-04 9.08E-04 1.75E-04 8.69E-04 1.90E-03 1.63E-03 NR
Pu-242 1.27E-08 8.63E-09 1.94E-08 5.53E-08 1.00E-08 2.44E-08 4.17E-09 5.93E-09 6.05E-08 2.43E-08 NR
Ru-106 NR 5.58E-06 2.81E-05 NR NR 1.67E-06 2.12E-06 NR NR NR NR
Sb-125 NR 8.96E-05 NR NR NR NR 3.09E-05 NR NR NR NR
Sr-90 2.30E-02  2.82E-02 5.51E-01 1.75E-01 1.56E-02 9.59E-02 3.03E-02 NR 2.84E-01 NR NR
Tc-99 NR NR NR NR NR NR NR NR NR NR NR
U-234 5.01E-07 8.53E-07 1.98E-06 6.28E-07 8.23E-07 1.31E-06 9.77E-07 3.16E-08 6.39E-07 9.85E-07 NR
U-235 1.54E-08 2.14E-08 5.73E-08 2.65E-08 2.26E-08 2.74E-08 2.27E-08 7.11E-10 2.59E-08 2.07E-08 NR
U-236 7.36E-09 7.56E-08 2.13E-07 2.57E-08 1.43E-08 6.09E-08 5.85E-08 3.18E-09 2.97E-08 4.77E-08 NR
U-238 9.37E-09  2.11E-08 1.08E-09 3.00E-08 9.16E-09 2.47E-08 5.15E-08 2.08E-12 2.77E-08 1.80E-08 NR

a. NR means not reported.




Four inactive tanks with a capacity of 140,929 L (31,000 gal) (WM-103 through WM-106).
As shown in Figure 2-1, the four tanks are located north of WM-182. The four smaller tanks
are referred to collectively as the 30,000-gal tanks.

2.1.1.4.1 300,000-gal Tanks—The eleven 300,000-gal tanks are similar in design. Each has
a 50-ft diameter, an overall height of about 30 to 32 ft, and is contained in an unlined underground
concrete vault. The vault floors are about 45-ft belowgrade. The three basic designs of the vaults are
described below:

Monolithic octagon. The two oldest tanks at the Tank Farm (WM-180 and WM-181) were
constructed from 1950 to 1953 and are contained in poured-in-place monolithic octagonal
concrete vaults. A photograph of the vault for Tank WM-180 is provided in Figure 2-5.

Pillar and panel octagon. The five tanks contained in vaults of pillar and panel construction,
(WM-182 through 186) were constructed from 1953 to 1957. A photograph of the vault for
tank WM-182 is provided in Figure 2-6. A photograph of the vault and dome of tank
WM-185, showing the precast concrete beams and concrete risers on top, is provided in
Figure 2-7. Also octagonal, the pillar and panel vaults are of prefabricated construction.
The pillar and panel design is considered the least structurally sound of the three basic
designs and, therefore, are expected to be closed first, with the exception of tank WM-185,
which has been designated as an emergency spare.

Monolithic square. The four tanks contained in reinforced poured-in-place, monolithic
square, four-sectioned (or “four-pack”) concrete vaults (WM-187 through WM-190) were
constructed from 1959 to 1965 (see Figure 2-8).

Each 300,000-gal tank in the Tank Farm has a different waste storage history that has impacted or
may impact the removal of the rernaining waste. A brief summary of each tank compiled from
information contained in two 1998 reports (Palmer 1998; Palmer et al. 1998) is provided below. As
stated in Section 2.1.1.2, the waste in all of the tanks, other than the heel of Tank WM-188, has been
flushed. However, additional rinsing, flushing, and heel removal may be required during the closure
process for each tank.

Tank WM-180 was put in service in 1954 and stored high-level waste from reprocessing
aluminum-clad SNF. The tank has been used only for storing sodium-bearing waste since
1972. The tank currently contains 1,266,541 L (278,600 gal) of sodium-bearing waste (see
Figure 2-4). The high-level waste in the tank was calcined during 1966-67. Tanks WM-180
and WM-181 are the two oldest tanks at the Tank Farm.

Tank WM-181 became operational in 1953 and was used as a service waste diversion tank
until 1975. Since then, the tank has been used to store sodium-bearing waste and currently
contains 1,249,266 L (274,800 gal) of sodium-bearing waste (see Figure 2-4). It has never
been used to store first-cycle raffinate high-level waste.

Tank WM-182 became operational in1956 to store high-level waste from reprocessing
aluminum-and zirconium-clad SNF. The tank contains 29,095 L (6,400 gal) of
sodium-bearing waste (see Figure 2-4). The volume comprises the final flush of the

13,366 L (3,600-gal) tank heel. The tank was emptied to heel level in 1993. This tank is the
first planned for closure under the HWMA/RCRA by 2004.
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Figure 2-5. Monolithic octagonal vault for Tank WM-180.
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Figure 2-7. Vault and dome of Tank WM-185 showing the concrete beams and concrete risers on top.
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Figure 2-8. Monolithic square vault for Tank WM-190.




. Tank WM-183 becarne operational in 1958 and was originally used to store high-level waste
from reprocessing aluminum- and stainless steel-clad SNF, high-fluoride decontamination
solutions, and PEW evaporator and HLLW evaporator bottoms from the Waste Calcining
Facility. The tank ccntains a heel of 58,190 L (12,800 gal) of sodium-bearing waste (see
Figure 2-4). High-level waste was transferred from the tank in 1981, after which the tank
was filled with sodium-bearing waste. Of all the tanks, WM-183 has contained the greatest
variety of waste and its heel will likely have the most precipitated solids.

. Tank WM-184 became operational in 1958 and has contained only sodium-bearing waste
composed of PEW Evaporator bottoms. The tank currently contains 1,193,804 L
+ (262,600 gal) of sodium-bearing waste (see Figure 2-4). It has never contained first-cycle
raffinate high-level waste.

. Tank WM-185 became operational in 1959 and has stored aluminum and zirconium fuel
reprocessing waste, as well as high-fluoride decontamination waste and PEW evaporator
bottoms. The tank currently contains about 195,482 L (43,000 gal) of sodium-bearing waste
(see Figure 2-4). After it is emptied, the tank is expected to be used as a spare tank for
emergency waste storage (LMITCO 1998a; DOE-ID 1998).

) Tank WM-186 was put into service in 1962 and contained high-level waste from
reprocessing aluminum-clad SNF until 1967 when the high-level waste was transferred out
of the tank. It currently contains 1,279,725 L (281,500 gal) of dilute sodium-bearing waste
(see Figure 2-4).

. Tank WM-187 was put into service in 1959 and stored high-level waste from reprocessing
of aluminum- and zirconium-clad SNF, high-fluoride decontamination waste, and PEW
evaporator bottoms. The tanks currently contains 279,130 L (61,400 gal) of sodium-bearing
waste (see Figure 2-4).

. Tank WM-188 became operational in 1963, and has contained zirconium fuel reprocessing
waste as well as high-fluoride decontamination waste, and PEW evaporator bottoms. It
currently contains approximately a 61,827-L (13,600-gal) heel (BBWI 2000) of high-level
waste residue that has not been flushed (see Figure 2-4).

. Tank WM-189 became operational 1964 and contained high-level waste from reprocessing
zirconium-clad SNF and waste from decontamination and bed dissolutions at the WCF and
NWCEF until 1996. The tank currently contains about 458,700 L (100,900 gal) of
sodium-bearing waste and a heel of about 22,730 L. (5,000 gal) (see Figure 2-4).

U Tank WM-190 was never placed in service after it was constructed in 1964, but was retained
as the designated spare tank for use in emergencies. It contains about 2,273 L (500 gal) of
liquid waste (see Figure 2-4) remaining from approximately 31,823 L (7,000 gal) of
accumulated meteoric (i.e., rainwater and snowmelt) vault sump water and liquid waste that
leaked through closed valves and collected in the tank over time. The waste was pumped
from the tank in 1982 using a sump pump that emptied the tank as much as possible without
personnel entry.

A summary of the fuel processed and tank usage history is provided in Table 2-3.
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Table 2-3. Types of fuel dissolution performed at INTEC (based on Wagner 1999).

Campaign
Dissolution Process Description Facility Dates Comments
Aluminum (batch)  Aluminum-based fuels were CPP-601 1953-71 The original dissolution
dissolved in a nitric acid solution performed in C- and
in the presence of a mercuric D-cells. The equipment
nitrate catalyst. Hexone was used was removed in 1984,
as the uramiurn solvent for first-,
second-, and rhird-cycle extraction.
Aluminum Aluminum-based fuels were CPP-601 1957-86 Was being prepared for
(continuous) dissolved in a nitric acid solution operation when
in the presence of a mercuric reprocessing was
nitrate catalyst. Tributyl phosphate terminated. Was
(TBP) was used as the solvent for performed in G-cell.
first-cycle extraction, and hexone
for second and third cycles.
Zirconium Zirconium-based fuels were CPP-601 1957-81 The system was
dissolved in hydrofluoric acid. refurbished in 1986, but
TBP was used for first-cycle not used. To reduce the
extraction, and hexone for second waste volume, the
and third cycles. aluminum and zirconium
dissolution processes
were run together to
eliminate the step of
adding cold aluminum
nitrate to complex
fluoride.
Fluorinel (Fluorinel Newer types of zirconium-based CPP-666 1986-88 Before the termination of
Dissolution Process fuels were dissolved in reprocess, FDP was
[FDP)) hydrofluoric acid. mtended to be the major
method of dissolution at
INTEC. Cadmium nitrate
was used as a nuclear
poison to prevent
criticality.
Stainless Steel Stainless steel fuels were dissolved CPP-601 1959-65
(Submarine in sulphuric and nitric acid.
Intermediate
Reactor [SIR])
Stainless Steel Stainless steel fuels were dissolved CPP-640 1973-81 The run was terminated
(Electrical in nitric acid while a direct because of equipment
Dissolution Process electrical current passed through failure.
[EDP]) fuel.
ROVER Graphite fuels were first burnedin - CPP-640  1965-84 Uranium-bearing material
oxygen to reduce the graphite. The recovery was completed
uranium materials were dissolved in the facility in 1998.
in hydrofluoric acid.
Custom Other fuels, such as cermet-type, CPP-627 1965-91 The final run was

were dissolved in specially
designed equipment.

terminated because of
equipment damage.
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2.1.1.4.2 30,000-gal Tanks—The four inactive 30,000-gal tanks (WM-103 through
WM-106) were constructed in 1954 and are stainless steel belowground tanks on reinforced concrete
pads. The tanks have a diameter of about 3.5 m (11.5 ft) and are 11.6 m (38 ft) long and covered by
compacted gravel. Like the 300,000-gal tanks, the 30,000-gal tanks do not have secondary containment
that can be certified to meet HWMA/RCRA requirements. Unlike the 300,000-gal tanks, the 30,000-gal
tanks do not have vaults. The 30,000-gal tanks were emptied to their heels and taken out of service in
1983. Raw water was added to the tanks in 1990 to provide enough solution to sample for RCRA
characteristics and radionuclides. The tanks were tested for pH, metals, and organics. The pH results
ranged from 3.4 to 7.9 (WINCO 1990a, 1990b, 1990c, 1990d), the RCRA characteristics were determined
to be nonhazardous (Matule 1990), and the radiation readings ranged from 6 to 35 mrem/hour (Machovec
1999, 1990). The tanks were then emptied to their heels, and the contents were used to flush lines from
the Tank Farm to the PEW in CPP-604. While the inlets to the tanks were later cut, the outlets are still
operational, allowing tank decontamination (see Appendix F for details).

2.1.2  Closure of the Tank Farm System

The Tank Farm is currently operating under HWMA/RCRA interim status (LMITCO 1999b). As
stated in Section 1.6.1, it is DOE’s intent that as each tank system is successfully closed as a
HWMA/RCRA interim status unit, the closed tank system will be evaluated in accordance with the
OU 3-13 ROD and the agency-approved OU 3-13 Group 2 Closure Evaluation Criteria and Checklist
(CEC&C), and added to OU 3-14.

To maintain plant and Tank Farm operations during the closure process, the tanks are foreseen to
be closed in phases involving groups of two or more tanks. It is anticipated that as many as six phases
could occur. It is expected that any residual tank contents would be covered with grout and then
surrounded by a concrete shell. The void remaining inside the tank would then be filled with material as
decided in the HLW & FD EIS ROD, such as either clean grout or low-level radioactive waste grout
(Palmer et al. 1998).

2.1.2.1 HWMA/RCRA Closure of the Tank Farm System. The Tank Farm is a
HWMA/RCRA-regulated interim status tank system (IDAPA 58.01.05.009 [40 CFR 265]) and will be
closed following cessation of operations. In accordance with a signed consent order, a HWMA/RCRA
closure plan for one tank must be submitted to the IDEQ by December 31, 2000 (DOE-ID 1998). Current
plans call for the tank farm to be closed, using a phased approach with a grouping of two or more tanks in
each phase; therefore, a HWMA/F.CRA closure plan for closure of two tanks, WM-182 and WM-183,
constituting Phase 1 of the Tank Farm closure, will be submitted to IDEQ by December 31, 2000. DOE’s
draft HWMA/RCRA closure plan recognizes that the contaminated soils in the tank farm are undergoing
investigation by the CERCLA program and will not duplicate the efforts of the CERCLA investigation
and any follow-on remediation actions for the contaminated soils.

The HWMA/RCRA closure performance standards for closure of the tank system will be identified
in the IDEQ-approved HWMA/RCRA closure plan. Idaho Administrative Procedures Act (IDAPA)
58.01.05.009 (40 CFR 265.197) establishes that “at closure of a tank system, the owner or operator must
remove or decontaminate all waste residues, contaminated containment system components, contaminated
soils, and structures and equipment contaminated with waste, and manage them as hazardous waste...”
However, the regulations provide that “if the owner or operator demonstrates that not all contaminated
soils can be practicably removed cr decontaminated as required. . .then the owner or operator must close
the tank system and perform post-closure care in accordance with the closure and post-closure care
requirements that apply to landfills...”
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The strategy that DOE has provided to IDEQ has identified the general approach for closure of the
tank farm system. The planned approach would begin with removing the waste from the tanks and
ancillary system, decontaminating the system components, sampling the residuals and performing a risk
assessment on the residuals following waste removal. Upon meeting the performance criteria for waste
removal and system decontamination in the approved closure plan, this phase of closure (the first two
tanks) would then be completed by isolating the closed system to eliminate any future inflow into the
tanks, ancillary equipment, or secondary containment. The current strategy calls for using grout to fill the
void spaces. The purpose of this effort is to reduce the amount of contaminants remaining in the system,
eliminate future inflows into the system, and reduce the risk to human health and the environment. Upon
completing the partial closure (the first two tanks), as specified in the IDEQ-approved closure plan,
documentation would be provided to IDEQ certifying the performance of the partial closure. This process
would be followed for each phase.

DOE is also responsible for ensuring that the performance of the HWMA/RCRA closure of the
tank farm system will also meet the requirements of DOE Order 435.1, “Radioactive Waste
Management.” This DOE Order requires that systems that have managed a radioactive waste are properly
decontaminated and closed, based on their radioactive constituents and associated risks.

2.1.2.2 Phased Closure. A phased approach is foreseen for closure of the Tank Farm. Closure
cannot commence until a WIR determination has been approved by DOE-ID. The following criteria were
used to determine the phases of the closure:

. Closure of tanks contained in pillar and panel vaults is highest priority because the vaults
provide the lowest margin of safety for secondary containment

. History of tank usage and expected composition of heels
. Tank Farm management and operational requirements
. Phased tank closures in groups of two or more for cost-effectiveness and minimization of

operational impacts on the Tank Farm

o Accessibility, such as near the edge of the Tank Farm, for continued Tank Farm usage
(LMITCO 1998a).

The closure of each 300,000-gal tank is anticipated to require as long as 2 years. However, the
closure of each tank will begin at the start of the second half of the closure of the previous tank. The
closure of WM-182 and WM-183, the first tanks slated for closure, is expected to begin by 2002. The
entire closure process could take as long as 15 years, or the closure could be expedited by several years.
According to INTEC waste processing, the closure could be completed by as soon as 2010.

As stated above, tanks WM-182 and WM-183 are anticipated for closure in Phase 1, reflecting the
emphasis on closing tanks contained in pillar and panel vaults first. Tanks WM-184 and WM-186 are
expected to be closed in Phase 2 because of their pillar and panel vault construction. Tanks WM-180 and
WM--181 are presumed for closure in Phase 3 because they are the oldest of the monolithic vaulted tanks
and are accessible (see Figure 2-3). The closure of the four 30,000-gal tanks, WM-103 through WM-106,
1s anticipated for Phase 4. These tanks are no longer used and have been flushed and emptied
(Palmer 1998). There is currently no cessation of use or closure agreement in place for the 30,000-gal
tanks, which will be closed, as necessary, during the closure of the 300,000-gal tanks to maintain a level
workload. Phase 5 of the Tank Farm closure is presumed to include closure of the last tank contained in a
pillar and panel vault, WM-185, which has been designated for use as a possible emergency spare,

2-23



followed by closure of the first two tanks contained in monolithic square vaults, WM-187 and WM-188.
The final phase of the Tank Farm closure is expected to comprise the last two tanks contained in
monolithic square vaults, WM-189 and WM-190.

2.2 Operational History of the Tank Farm

Historically, the Tank Farm tanks provided interim storage for highly radioactive liquid waste,
generated during fuel reprocessing operations, and consisted of the following:

° The eleven 300,000-gal tanks, contained in concrete vaults, provided primary storage of
high- level and sodium-bearing liquid waste, except Tank WM-190, which was designated
as an emergency spare.

. The four 30,000-gal tanks were normally empty because they have no containment vaults.
From 1957 to 1965, the tanks were used to temporarily store specific processing waste such
as zirconium and stainless steel waste from the CPP-601 E-cell until compatibility of the
waste with that in the 300,000-gal tanks was determined. Since 1965, they have been used
on a backup or emergency basis with DOE-ID authorization.

Historical descriptions of the sources of waste stored at the Tank Farm are provided in the
subsections below.

2.2.1.1 Fuel Reprocessing. The INTEC facilities were designed to reprocess highly enriched
SNF from test and research reactors in the United States and foreign countries, and from U.S. Navy ship
propulsion reactors. Fission products would build up in the fuel elements, used in the reactors. The fuel
in these elements that was reprocessed typically contained highly radioactive fission products. The
elements would sometimes require replacement when only 25% to 35% of the original U-235 was
consumed during the reactor process. The remainder could be recovered and recycled. The Tank Farm
provided interim storage for highly radioactive liquid waste generated during fuel reprocessing
operations. The historical operations information is provided to support data gathering about the
contaminant source terms within the Tank Farm. The majority of liquid waste stored in the Tank Farm
was generated during progressively more refined processes performed at the fuel processing building
(CPP-601) to extract uranium in first-, second-, and third-cycle extractions. The extraction processes
typically would remove nearly all of the fission products from the uranium.

2.21.1.1 Fuel Dissolution—The primary step in reprocessing SNF at INTEC was fuel
dissolution. The objective in all INTEC fuel dissolution processes was to produce a solution of uranyl
nitrate for solvent extraction. The different types of fuel dissolution processes, known as “headend”
operations, that were performed during INTEC reprocessing are shown in Table 2-3.

Most fuel dissolution processes were housed in one processing complex (i.e., CPP-601, the Remote
Analytical Facility building [CPP-627], and the Headend Process Plant [CPP-640]) adjoined and
interconnected to the laboratory support facility (CPP-602). Only the fluorinel dissolution process (FDP),
which was located in the Fluorinel Dissolution Process and Fuel Storage (FAST) facility (CPP-666), was
not housed in the processing complex.
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From the FDP, a liquid uranium-bearing product stream was prepared for the solvent extraction
processes. The stream would sometimes be prepared as a “feed” by (1) clarification by centrifuge to
remove particulate, (2) adjustment of the chemical composition by adding aluminum nitrate to drive the
U-235 to the organic phase from the aqueous feed stream, or (3) suppression of emulsions by adding
gelatin. Xenon and krypton were completely released during fuel dissolution and were recovered,
commensurate with demand (WINCO 1986a).

2.2.1.1.2  Fuel Extraction—By far, the greatest amount of fission-product waste at INTEC
was contained in the liquid radioactive waste streams from the extraction processes. Liquid-liquid
extraction is the process of separaring one component of liquid mixture by contacting the mixture with an
immuscible liquid in which the desired component has preferential affinity. In fuel extraction processes at
INTEC, either the organic solvent hexone (methyl isobutyl ketone [MIBK]) or tributyl phosphate (TBP)
in a kerosene diluent was put in contact with uranium in an aqueous solution of uranyl nitrate. The
separation occurred when uranyl nitrate mass-transferred to the organic phase. Traces of fission products
were scrubbed from the organic phase with a slightly basic aluminum nitrate solution. Mass transfer back
to an aqueous phase was accomplished in a water solution containing less than 0.01 M nitrate ion.

Total separation of the uranium from other fission products was achieved in first-, second-, and
third-cycle solvent extraction. The uranyl nitrate solution from the third cycle was converted to granular
uranium oxide in a fluidized bed denitrator. The uranium oxide was then shipped to other government
facilities for return to the nuclear fuel cycle. Because highly radioactive solutions were processed at
INTEC, concrete walls up to 1.5 m (5 ft) thick were required for shielding. The total radioactivity of
materials within some of the processing cells was routinely as high as 500,000 Ci, equivalent to the
radioactivity of more than one-half ton of radium.

During the fuel dissolution and extraction processes, a series of cells from A-cell to Z-cell (“I” was
not used as a cell designator), located in CPP-601, were used to extract uranium from the fission products
in the SNF. The A- through D-cells were the original cells used in fuel dissolution. During the peak
years of fuel reprocessing from 1972 to 1989, E-, F-, G-, and H-cells were used for first-cycle extraction.
From the start of INTEC operations until the mid 1980s, product from the H-cell evaporator was sent to
N-cell for intercycle storage. After the construction of the M-cell, the H-cell product was sent directly to
the M-cell and then to the N-cell. The C-, J-, L-, and S-cells were used for uranium salvage and recycle
systems. The H-cell was used to store and treat first-cycle solvent, and the K-cell was used for solvent
cleanup. The L-, M-, and N-cells were used for intercycle storage. The O-, P-, Q-, R-, and S-cells were
used for second- and third-cycle extraction processes. The T-cell was used for solvent storage for second-
and third-cycle extraction, the V-cell housed a health physics office, the W-cell was used for solvent
(hexone) collection and sampling for second- and third-cycle extraction, and the X-cell contained a
laboratory facility. Final storage of uranyl nitrate was located in the Z-cell in nine tanks, each 133 mm
(5-1/4 in.) in diameter by 5.18 m (17 ft) long with a capacity of 14.5 gal (66 L).

After 1965, the contents of only three cells (G-, U-, and Y-cells) were shipped directly to the Tank
Farm for storage. Aqueous waste streams, or raffinates, from the second- and third-cycle extraction
columns flowed by gravity to the UU- and Y-cells, in which the waste was collected. The G-cell contained
the waste stream from first-cycle extraction. The contents of the waste stream were either shipped
directly to the Tank Farm through a line through U-cell for storage or sent back for further refinement.
After a tank was filled, the contenrs were sampled for uranium content. Generally, based on sampling of
the waste tank, if the uranium concentration of the waste stream exceeded 5.0E-02 g/L, the waste was
recycled for second- and third-cycle extraction. When the uranium concentration was less than
6.0E-03 g/L, the waste was routed to the Tank Farm.
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2.2.1.1.3 Raffinate—In general terms, raffinate refers to the liquid waste from refinement
processes. In historical applications at the INTEC reprocessing facility, raffinate refers to the liquid waste
products from the refinement of waste involved in first-, second-, and third-cycle reprocessing of SNF.
The raffinates were separated into two categories:

. High-level waste from first-cycle extraction

. Sodium-bearing waste from second- and third-cycle extraction, which was blended with
concentrated bottoms from the PEW evaporator.

The raffinate waste streams from INTEC reprocessing contained unwanted components after the
liquid-liquid solvent extraction of uranium from other fission products in SNF. In liquid-liquid solvent
extraction, one or more components are removed from a liquid mixture by intimate contact with a second
liquid, which is itself nearly insoluble in the first liquid and dissolves and extracts the component that is
to be purified, leaving the impurities in the first liquid (raffinate) (Bosley 1999).

The raffinates were maintained in an acidic state to ensure that all uranium and other salts were in
solution. The acidity maintained in the raffinate streams prevented formation of chemical precipitates,
which could cause undesirable reactions during interim storage.

2.2.1.1.3.1  First-Cycle Extraction—The first-cycle extraction process was
performed by preferentially separating uranium from other fission products, through vigorous contact
with the organic solvent hexone or TBP in a kerosene diluent, leaving behind the fission products. The
solvent-uranium was brought into contact with a nitrate-deficient aqueous solution, and the uranium
transferred into the aqueous solution.

The heart of the extraction process consisted of four pulsed, perforated-plate columns that
successively (1) extracted uranyl nitrate from the aqueous to the organic phase; (2) scrubbed the organic
phase to reduce carryover of fission products and nitric acid; (3) stripped the uranyl nitrate from the
organic phase back to the aqueous phase in the absence of the nitrate ion; and (4) washed the aqueous
phase with hydrocarbon diluent to minimize entrainment of TBP in the aqueous phase. In the first-cycle
extraction process, the product, or uranium-containing stream, was processed through a series of four
pulsed, perforated-plate columns and then through a product evaporator. Traces of the organic solvent
were removed before the stream was concentrated in the evaporator. The removal was done in the
washing column by a stream of hydrocarbon diluent. The uranium product was then concentrated in the
evaporator and sent to M-cell for temporary storage and sampling, and then to N-cell for intercycle
storage. Fuel would be processed in the first cycle until the intercycle storage was filled, normally in
6 — 12 months. The first-cycle process was shut down until all the uranium was processed through the
second- and third-cycle extraction and converted to uranium trioxide. The uranium product was then
packaged for shipment. After the mid-1980s, solvent and hydrocarbon diluent used in first-cycle
extraction was decontaminated by steam distillation and the solution was transferred to a storage tank in
CPP-694 near NWCF (CPP-659).

The chemical composition of HLLW generated during the first-cycle extraction process varied
according to the type of fuels processed. The raffinates included fluoride-bearing waste from zirconium
dissolution, from coprocessed zirconium and aluminum dissolution, and from nonfluoride waste from
dissolution of stainless steel and aluminum fuel. All first-cycle raffinates were acidic with a hydrogen-ion
concentration between 1 and 3 M. Typically, the waste was lifted to ground level by airlifts and then
gravity fed to the Tank Farm. Liquid waste with significant concentrations of corrosive chemicals, such
as sulfates and chlorides from various sources throughout INTEC was routed directly to the Tank Farm.
Except for the tanks containing only sodium-bearing waste (WM-181, WM-184, and WM-190; which
was designated as the emergency spare), high-level waste and sodium-bearing waste were stored within
the same tanks (Staiger 1999).
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The primary transfer route “or first-cycle waste from the process areas to the Tank Farm was via
two 3-in. lines (3”-PUA-2297Y, which was replaced in 1982 by 2”-PUAR-104853, and 3”-PUA-2401Y,
which was replaced also in 1982 by 2”-PUAR-104854) to the surge transfer tank, WM-178, for possible
transfer to eight of the eleven 300,000-gal storage tanks (Tanks WM-181 and -184 were reserved
exclusively for sodium-bearing waste and WM-190, an emergency spare, was never used). Because the
airlift for Tank WM-178 would entrain moisture droplets into the off-gas filter system, the raffinate
siphon system was installed in the mid 1980s, which allowed bypassing of Tank WM-178. However, the
gravity-vacuum system required the addition of wastewater to restart the system when the siphon would
shut down. In 1986, the siphon system was replaced by steam jets, still bypassing WM-178. In 1992, the
WM-178 tank lines were capped and the tank was abandoned in place because of a lack of secondary
containment.

The first-cycle extraction waste streams, relatively high in radioactivity, were analyzed for uranium
content. (During the early years of extraction, the waste was then evaporated, if possible, to reduce
volume. However, the evaporation step was subsequently eliminated to avoid problems associated with
clogging of the raffinate waste.) The concentrate was then transferred to a 300,000-gal storage tank with
cooling coils (i.e., WM-180, -182, -183, -185, -187, -188, or -189 [WM-190 also was equipped with
cooling coils but was designated as an emergency spare]). Waste from the second- and third-cycle
extraction processes was concentrated and generally stored in one of three 300,000-gal tanks without
cooling coils (WM-181, -184, and -186, which stored high-level waste only from 1959 to 1967). The
waste from second- and third-cycle processing did not require controlled cooling. All HLLW was
eventually calcined to a solid and stored in underground stainless steel bins, the CSSFs.

Hexone—From 1953, when reprocessing began, until the early 1960s, hexone, an organic solvent
also used as a paint thinner and alcohol denaturant, was used to extract uranium from its fission products
during first-cycle extraction. Hexone is flammable and slightly soluble. Slight losses to the raffinate
waste streams occurred (about 0.02%) in waste stream shipments to the Tank Farm, the PEW evaporator,
or the Tank Farm vessel off-gas system. During peak reprocessing of the second- and third-cycle
extractions, two 55-gal barrels of hexone were used weekly. Fresh hexone was added to the system
through the hexone solvent storage tank (YBD-106). Hexone was the only solvent used for second- and
third-cycle extraction.

Tributyl Phosphate-—During the early 1960s, TBP replaced hexone as the organic solvent in
first-cycle extraction and was used in a kerosene diluent until reprocessing was terminated in 1992.
First-cycle extraction became altenately known as the TBP extraction process. Unlike hexone, TBP
meets the RCRA test for nonhazardous flammability and has extremely low solubility (less than 0.002%).
Therefore, only small amounts were lost in the raffinate waste streams. In addition to uranium extraction,
TBP 1s also used industrially as an antifoaming agent and a plasticizer.

2.2.1.1.3.2  Second- and Third-Cycle Extraction—In the second- and third-cycle
extraction processes, the solvent, hexone, purified the uranium product from first-cycle extraction. The
purposes of the second- and third-cycle extraction process were to (1) separate the uranium from residual
fission products and TRU elements, such as neptunium and plutonium; (2) recover more than 99.999% of
the uranium; and (3) transfer the waste material to storage in the Tank Farm.

Located in the P- and Q-cells, respectively, the second- and third-cycle extractions were two nearly
identical extraction cycles. Product from hexone extraction was collected in the Q-cell for transfer to
storage. Used hexone was then collected in W-cell (before 1985, also in Y-cell), purified, and recycled
for reuse. The aqueous waste streams containing TRU and fission products were collected and transferred
to the Tank Farm to await calcination.
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Second-cycle raffinates were transferred to the Tank Farm via a 3-in. line (3”-PUA-2297Y, which
was replaced in 1982 by 2”-PUAR. 104853). Third-cycle raffinates were transferred to the 300,000-gal
storage tank via a 3-in. line (3”- PUA-2401Y, which was also replaced in 1982 by 2”- PUAR 104854).
After 1986, second- and third-cycle raffinates were mixed in U-cell and transferred to the Tank Farm via
the Y-cell route.

Liquid wastes from various INTEC areas were transferred to the Tank Farm through underground
stainless steel lines. The buried waste lines constituted two separate systems: one for the transfer of
high-level liquid waste and one for sodium-bearing-level liquid waste. In the early 1980s, an electronic
register system was developed for material batch transfers to avoid inadvertent transfers. The system
provided information, such as the valve lineup and volume availability of a tank to receive a transfer.

2.2.1.2 Waste from Other Sources. While the largest volume of waste originated from fuel
reprocessing in CPP-601, waste was shipped to the Tank Farm from several other facilities. The process
flow of historical fuel operations at INTEC is illustrated in Figure 2-9. A map showing the facility
sources of waste stored at the Tank Farm is provided in Figure 2-10.

Intermediate-level waste and low-level waste were sent to the PEW evaporator, and the PEW
bottoms were then shipped to the Tank Farm for storage. The other types of waste shipped to the Tank
Farm through the PEW and the facilities from which the waste was generated include the following:

. Fluoride- and cadmium-bearing waste from the FDP (from the FAST facility at CPP-666
through the Fuel Processing Facility CPP-601)

. Waste from the fuel storage basins (in FAST and the Fuel Storage Facility in CPP-603)

. Decontamination waste containing fluoride from the waste calcining process (from the WCF
at CPP-633 and later the NWCF at CPP-659)

. Occasional transfers from tanks, WL-104 and WL-105, in the West Side Holdup Facility in
CPP-641 and the Pilot Plant in CPP-637 and the Headend Process Plant in CPP-640

. CPP-684, the Remote Analytical Facility (RAF) in CPP-627, and the Analytical Laboratory
in CPP-602

° Chlorinated solvents used for degreasing from maintenance operations from the
Maintenance Hot Shop in CPP-663

0 Non-INTEC waste such as from Test Area North (TAN) or Test Reactor Area (TRA)
through the numerous truck unloading stations, such as CPP-1619, at the INTEC

. Decontamination and other incidental waste from the Liquid Effluent Treatment and
Disposal Facility in CPP-1618.

Of those facilities, FAST (CPP-666), the Fuel Processing Facility (CPP-601), the WCF (CPP-633),
the Pilot Plant (CPP-637), the Headend Process Plant (CPP-640), the RAF (CPP-627), and the Hot Shop
(CPP-663) are inactive. These facilities are, or will be, decontaminated, dismantled, and closed.

All hazardous waste was analyzed before it was processed to ensure compatibility with equipment
in the raffinate streams. Liquid waste was segregated according to chemical composition and stored in
separate vessels. When space was limited, waste was combined if analysis determined an undesirable
chemical reaction would not occur.
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2.3 INTEC INJECTION WELL
2.3.1  Current Status of the INTEC Injection Well

The former INTEC injection well (site CPP-23) has been sealed since the fall of 1989. The only
activities associated with the well are the eight downgradient U.S. Geological Survey (USGS) monitoring
wells, which have been used to sample for contaminants in the portion of the Snake River Plain Aquifer
(SRPA) inside the INTEC security fence. The operational history of the injection well is discussed at
length in Section 2.3.2.

Additional information on contaminants associated with the well is provided in Section 3.1.2. This
information is presented to provide information about the well and is not intended to address all that has
been documented on the injection well. The following documents provide at length information on the
injection well: Track 2 Summary for the CPP-23 Injection Well (WINCO 1993, 1994), OU 3-13 RU/BRA
(DOE-ID 1997a), RI/FS (DOE-ID 1997b) and ROD (DOE-ID 1999a).

2.3.2 Operational History of the Injection Well

The former INTEC injection well (site CPP-23), located north of the FAST facility (CPP-666) and
500 ft south of the south end of the Fuel Processing Facility (CPP-601) and 100 ft east of the road to the
Fuel Storage Basin (CPP-603), was used from 1952 to February 1984 to discharge small quantities of
low-level radioactive and chemical waste to the SRPA. Early references to the well identify it as Well
MEH-FE-PL-304 or merely Well CPP-304 (WINCO 1990e; ENICO 1981). The well currently is
identified as CPP-03 by INEEL hydrogeologic data repository. Throughout the Work Plan, the well will
be referred to as site CPP-23, using its CERCLA designation, except occasionally when the well alone
(not the site) must be identified; in which case it will be referred to as CPP-03. The INTEC injection well
was drilled in 1950 to a depth of 64.6 m (212 ft) and deepened in 1951 to 182 m (597 ft).

According to the Radioactive Waste Management Information System (RWMIS) database, a total
of 22,200 Ci is estimated to have been released to the aquifer in 42 billion L (11 billion gal) of water. The
database provides a qualitative estimate of the activity and volume of wastewater discharged to the
injection well. Based on drinking water standards, the major radionuclides of concern disposed of to the
injection well were H-3 and Sr-90. Tritium is estimated to account for 96% of the total radioactivity
released to the aquifer. During a 2-month period in 1985, H-3, a major component of waste streams from
fuel reprocessing activities, accounted for 99.5% of the total quantity of radioactivity in service waste
effluent (WINCO 1986b). A conceptual model of the injection well is provided in Figure 2-11. Plots of
the disposal history of H-3 to the INTEC injection well are provided in Figure 2-12.

The wastewater also contained low concentrations of various chemicals. A summary of the total
curies discharged to the injection well for each radionuclide, including the curies remaining after
radioactive decay, is provided in Table 2-4 (DOE-ID 1997a).

The well extends 42.7 m (140 ft) beneath the top of the SRPA. A 61-cm (24-in.) diameter borehole
was drilled and cased using 41-cm (16-in.) nominal diameter carbon steel casing. The annular space
between the borehole and casing was filled with gravel. The well casing was perforated from 125.6 to
137.8 m (412 to 452 ft) and from 149.4 to 180.7 m (490 to 593 ft) below ground surface (bgs). The well
casing is a 300.8 m (12-in.) diameter carbon steel pipe lined with a 10-in. polyvinyl chloride pipe for
protection against corrosion effects resulting from exposure to warm water and air. The upper portion of
the well is a 2.4—m (8-ft) square diameter concrete chamber surrounding the casing. A 1.2 m (4-ft)
diameter manhole rises above ground level above the chamber (ENICO 1981).
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Monthly Activity of H-3 Discharged into the ICPP Injection Well
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Figure 2-12. Monthly and annuel radioactivity of H-3 discharged to the INTEC injection well
(DOE-ID 1997).
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Table 2-4. Summary of the total curies discharged to the INTEC injection well (Site CPP-23).

Percent of
Injected
Total Activity Total Activity Activity Percent of the
Hal'-Life Injected Remaining’ Remaining Current
Radionuclide (years) (Ci) (Cy) (after decay) Activity
Ag-110m 6.80E-01 8.36E-05 1.34E-12 0.0 0.00
Am-241 4.33E+02 3.17E-04 3.08E-04 97.2 0.00
Ba-140 3.49E-02 5.05E-04 8.86E-156 0.0 0.00
C-14 5.73E+03 1.27E-01 1.27E-01 99.8 0.00
Ce-141 8.90E-02 1.68E-04 3.19E-61 0.0 0.00
Ce-141/144 7.80E-01 1.16E-01 2.42E-14 0.0 0.00
Ce-144 7.80E-01 1.75E+01 2.07E-06 0.0 0.00
Co-57 7.40E-01 6.54E-03 8.91E-09 0.0 0.00
Co-60 5.27E+00 1.49E-01 8.77E-03 59 0.00
Cr-51 7.59E-02 5.37E-03 2.91E-67 0.0 0.00
Cs-134 2.06E+00 1.50E+00 2.03E-03 0.1 0.00
Cs-137 3.02E+01 2.05E+01 1.19E+01 57.8 0.30
Cs-138 6.10E-05 2.50E-01 0.00E+00 0.0 0.00
Eu-152 1.36E+01 8.12E-02 4.36E-02 53.7 0.00
Eu-154 8.80E+00 8.38E-02 2.95E-02 35.2 0.00
Eu-155 4 95E+00 2.22E-02 3.43E-03 15.5 0.00
H-3 1.23E+01 2.13E+04 3.89E+03 18.2 99.44
Hg-203 1.28E-01 7.33E-05 3.10E-42 0.0 0.00
1-129 1.70E+07 2.78E-01 2.78E-01 100.0 0.01
I-130 1.41E-03 2.98E+01 4.38E-152 0.0 0.00
K-40 1.28E+09 2.81E-12 2.81E-12 100.0 0.00
La-140 4.60E-03 6.22E-04 0.00E+00 0.0 0.00
Mn-54 8.30E-01 6.55E-03 7.02E-08 0.0 0.00
Nb-95 9.58E-02 4.63E-01 4.17E-35 0.0 0.00
Np-237 2.14E+06 5.48E-03 5.48E-03 100.0 0.00
Pr-144 3.29E-05 4.47E-01 0.00E+00 0.0 0.00
Pu-238 8.77E+01 1.32E-01 1.15E-01 87.1 0.00
Pu-239 2.44E+04 1.05E-02 1.04E-02 99.9 0.00
Pu-239/240 2.44E+04 3.74E-02 3.74E-02 99.9 0.00
Pu-240 6.57E+03 1.14E-03 1.14E-03 99.8 0.00
Rn-106 9.48E-07 4.81E+00 0.00E+00 0.0 0.00
Ru-103 1.10E-01 1.45E-01 4.59E-37 0.0 0.00
Ru-106 1.02E+00 1.70E+01 6.85E-04 0.0 0.00
Sb-124 1.65E-01 2.41E-04 5.02E-36 0.0 0.00
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Table 2-4. (continued).

Percent of
Injected
Total Activity Total Activity Activity Percent of the
Half-Life Injected Remaining® Remaining Current
Radionuclide (years) (Cy) (Cy) (after decay) Activity

Sb-125 2.77E-00 1.86E+00 1.22E-02 0.7 0.00
Sr-85 1.73E-01 9.14E-05 1.78E-23 0.0 0.00
Sr-89 1.40E-01 5.59E+00 4.51E-27 0.0 0.00
Sr-89/90 2.91E+01 1.31E+00 6.40E-01 48.8 0.02
Sr-90 2.91E+01 1.60E+01 8.75E+00 54.8 0.22
U-234 2.45E+05 2.28E-02 2.28E-02 100.0 0.00
U-235 7.04E+08 1.94E-03 1.94E-03 100.0 0.00
U-236 2.34E+07 4.09E-04 4.09E-04 100.0 0.00
U-238 4 46E+09 6.81E-03 6.31E-03 100.0 0.00
Y-90 7.31E-03 1.32E+00 0.00E+00 0.0 0.00
Zn-65 6.67E-01 4.65E-04 1.39E-11 0.0 0.00
Zr-95 1.78E-01 2.34E-01 2.53E-23 0.0 0.00
Zr/Nb-95 9.57E-02 2.06E+01 1.38E-43 0.0 0.00
Unidentified Alpha — 6.36E-01 — — —

Unidentified Beta- — 5.82E+01 — — —

Gamma
Others® — 6.33E+02 — - —
Total 2.22E+04 3.92E+03 — 100.0

a. Decayed to January 1, 1995.

b. Estimate of radionuclides other than H-3 from 1957 to 1962 assuming 95.5% of the total curies is H-3 (Barraclough 1967).
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The well was in service from 1952 to 1984 for the disposal of service wastewater containing small
quantities of radioactivity and inorganic contarminants. The well injected the service wastewater to the
SRPA through a 254-mm (10-in.) line (ENICO 1981). During routine operation, process solution
containing radioactivity concentrations of 850 pnCi/gal or higher automatically were diverted to the
service waste diversion tank VES-191. The average discharge to the well during this period was about
1.4 billion L/year (363 million gal/year) or about 3.8 million L/day (1 million gal/day). The monthly
volume of wastewater that was discharged from 1951 to 1984 to the INTEC injection well is shown in
Figure 2-13. The available data for 1953 to 1961 are yearly totals and are plotted by assuming equal
volumes discharged every month (DOE-ID 1997a).

In June 1970 when a defective measuring line in the injection well was replaced, the well was
found to have collapsed so that it was plugged at a depth of 68.9 m (226 ft). As a result, wastewater was
being injected into the unsaturated zone (vadose zone) above 68.9 m (226 ft) (WINCO 1990¢). The
wastewater discharge to the disposal well was warm (65° to 70°F) and salty (the chloride content
averaged approximately 200 to 250 mg/L). The salty, aerated wastewater apparently corroded the casing
until it collapsed, allowing the gravel pack and intruding sediment (sludge) to fill the well up to the
68.9-m (2260ft) depth. Only fragmentary corroded pieces of the original 41-cm (16-in.) casing were left,
as indicated by caliper logs and first attempts at cleaning the well. Measurements, made in 1966, showed
that the well was still intact. Therzfore, most of the collapse took place in 1967 or early 1968. Levels of
H-3 and Sr-90, measured in Well TJSGS-50 in 1969 and 1990, are additional evidence supporting this
timeframe (DOE-ID 1997a).

In September 1970, a drilling contractor began to redrill and reline the injection well to its original
depth. By October, deepening had progressed to about 152.4 m (500 ft) and the water level in the well
had resumed its normal depth at about 138.7 m (455 ft). During this period of well rehabilitation,
wastewater was disposed of to USGS-50. During or after these well rehabilitation operations, the well is
assumed to have collapsed again and was reopened to the water table in late 1982. At this time, a
high-density polyethylene line 2.5 cm (1 in.) thick was placed in the well from ground level to the bottom
of the well. The liner was perforated from 137 m (450 ft) bgs, approximately 6.1 m (20 ft) above the
water table 143.3 m (470 ft) to the bottom of the well (WINCO 1986b). The depth of the HI interbed is
158.5 to 167.6 m (520 to 550 ft) under INTEC and 158.5 to 164.6 m (520 to 540 ft) in the vicinity of the
injection well.

On February 7, 1984, the injection well was taken out of routine service and wastewater has been
pumped from two parallel collection vaults to percolation ponds 1 and 2. Disposal of wastewater
decreased in 1985 and 1986. The injection well also served as an emergency overflow protection for two
service waste monitoring stations (CPP-709 and CPP-734) and another service waste building (CPP-797).
These three buildings contain the vaults from which the service wastewater is monitored and pumped.
The overflow protection was required only on a temporary basis if the operating and standby pumps from
one of the parallel streams failed simultaneously. All the lines have been plugged and can no longer be
used to route service wastewater overflow from the vaults in the buildings.

In 1986, modifications were made to the injection well entry, which further decreased use of the
well, resulting in a decrease to approximately 12,200 L (3,220 gal) to the injection well in 1986. No
releases have occurred to the well since 1986 (DOE-ID 1997a).

In October and November 1989, the injection well was sealed by perforating the casing throughout
and pumping in cement. The well was sealed from the basalt silt layer (145 m [475 ft] bgs) to land
surface to prevent hydraulic communication between the land surface, perched water, and SRPA
(DOE-ID 1997a).
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Since the contamination from the INTEC injection well may be both in the aquifer and in the
vadose zone, the impact on the aquifer water quality has been monitored for the past 40 years by the
USGS. Existing aquifer monitoring data are not sufficient to demonstrate that this sediment (sludge) or
other residuals from injection do riot pose a long-term risk to human health.

Well USGS-50 was originally intended to be completed in the aquifer, but ultimately was drilled
only to a total depth of 123 m (405 ft) to monitor a deep perched-water zone. This well is located in the
north-central portion of the facility to the south of the northern perched-water zone and upgradient from
the INTEC injection well. Accordling to the historical water quality data, the highest concentrations of
H-3 and Sr-90 occurred in 1969 and 1970. These elevated concentrations were attributed to the failure of
the INTEC injection well, causing the wastewater to be injected into the vadose zone rather than directly
to the aquifer. Based on the response observed in Well USGS-50 and injection well records, the well
apparently failed in mid-1967 and allowed approximately 3.41 x 10° L (9.0 x 10® gal) of wastewater to be
injected into the basalt above the 69-m (226-ft) plug (Robertson et al. 1974). The INTEC injection well
was repaired by early 1971. It failed again in the 1970s and was repaired in 1982 (DOE-ID 1997a).

Since 1970, H-3 and Sr-90 concentrations have varied little between sampling events, and indicate
an overall slight decrease with time. Two periods of slight increase are noted with the first period
occurring from the late 1970s until 1982 and the second period from late 1986 to early 1988. The first
period of increase (from approximately 1978 to 1982) was probably the result of the injection well failing
and injecting wastewater directly into the vadose zone. Exactly when the injection well failed the second
time 1s uncertain; however, it was reportedly repaired by 1982. The second period of increase, from late
1986 to early 1988, is after the injection well was taken out of service. The increase in Sr-90
concentrations during this period suggests either a local, post-disposal well source or a delay in the
migration of contamination from & near-surface source. Water from overlying perched water has been
observed leaking into the wellbore through the annular space. This mixing of water from two perched
water zones places additional uncertainty on the representativeness of the water quality data from
USGS-50. The leaky borehole annulus was repaired during the Fiscal Year 1994 field season
(DOE-ID 1997a).

From the May 1995 water sampling of USGS-50, the concentrations of all chemical contaminants
except nitrate/nitrite were below federal primary or secondary maximum contaminant levels (MCLs).
The concentration of nitrate/nitrite was measured at 31.3 mg/L, where as the federal primary MCL is
10 mg/L. Radionuclides in the groundwater that were detected include H-3 (61,900 + 700 pCi/L), Sr-90
(151 £ 2 pCi/L), and Tc-99 (63 + | pCi/L). The concentrations for H-3 and Sr-90 are within the expected
values based on the historical sampling conducted by the USGS (DOE-ID 1997a). At this writing, the
MCLs for H-3, Sr-90, and TC-99 are 20,000 pCi/L, 8 pCi/L, and 900 pCi/L, respectively, although
changes have been proposed.

2.3.2.1 History of Known Discharges to the Injection Well. During the INTEC operational
life, known accidental discharges "o the injection well occurred and are described below (WINCO 1992).

July 1953—The contents of a tank discharged to the wastewater flowing to the well. A
post-discharge analysis showed that 51 mCi of radioactive contaminants were released in 923,640 L
(244,000 gal) of water.

December 1958—About 29 Ci of radioactive contaminants, including 7 Ci of Sr-90, were
released to the well.
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September 1969—Two separate releases, resulting in 19 Ci of fission products, were released to
the well. Releases included Cs-137, Cs-134, Ce-144, and Sb-125 in 12.4 x 10° L (3.28 x 10° gal) of
wastewater.

December 1969—Two releases occurred in which the quantity of Sr-90 released was higher than
expected. About 1 Ci, including 30% Sr-90, was released.

March 1981—Mercury was detected during routine monitoring of the INTEC service waste
system. Mercury in the form of mercuric nitrate was released from the Fuel Processing Building
(CPP-601) through the INTEC service waste system to the INTEC injection well. An estimated
0.207 mg/L of mercury was detected in service waste. The RCRA EP toxicity limit for mercury is
0.2 mg/L.

Soluble mercury, as mercuric nitrate, is used as a catalyst in certain INTEC fuel dissolution
processes. These operations are the only ones in which significant quantities of soluble mercury have
been used at the INTEC. In March 1981, a batch of catalyst was mixed, then found to contain solids. The
solution was discarded and it is assumed that it was drained to the waste system. Assuming the
worst-case scenario of draining one batch of catalyst, the maximum catalyst lost would be 250 L (66 gal)
of solution containing 15 kg (33 1bs) of mercury (DOE-ID 1997a).

2.3.2.2  Monitoring. Eight monitoring wells within 0.40 km (0.25 mi) and downgradient of the
injection well have been established by the USGS. Though the dispersion of waste plumes laterally and
longitudinally is typical, little vertical dispersion is apparent because of relatively low vertical
permeability and apparent lower permeability at depths greater than about 76.2 m (250 ft) below the water
table. Analyses of water samples, collected from USGS wells downgradient of INTEC, indicated
detectable mercury concentrations (0.2 ug/L) in three USGS wells (USGS-36, USGS-37, and USGS-41).
Because heavy metal analysis is not conducted by the USGS on a regular frequency, it is not certain
whether these analyses indicate detectable mercury because of the March 1981 injection well release
(DOE-ID 1997a).

A sample of the sediment within the injection well was collected on August 31, 1989. The only
organic compound detected above method detection limit (MDL) in this sediment sample was
polychlorinated biphenyls (PCB) 1260 (Aroclor). However, the sample was collected from the top of the
sediment column in the injection well and may not be representative of contaminants and concentrations
at deeper intervals of the column. Aroclor was detected at a concentration of 10 pg/kg. The minimum
detectable limit is 8.3 pg/kg. Downgradient monitoring wells were sampled and PCB was not indicated.
Radionuclide analyses of sediments taken from the injection well indicated beta activity at 150 pCi/g and
three radionuclides: Cs-137 at 100 pCi/g, Eu-152 at 3.8 pCi/g, and Eu-154 at 2.5 pCi/g (DOE-ID 1997a).

2.4 Physical Setting
241 Physiography

The INEEL is located in the Eastern Snake River Plain (ESRP), the largest continuous
physiographic feature in southern Idaho. This large topographic depression extends from the Oregon
border across Idaho to Yellowstone National Park and northwestern Wyoming. The ESRP, the
eastern-most extension of the Columbia River Plateau Province (EG&G 1988), slopes upward from an
elevation of about 762 m (2,500 ft) at the Oregon border to more than 1,981 m (6,500 ft) at Henry’s Lake
near the Montana-Wyoming border (Becker et al. 1998).
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The INEEL is located entirely on the northern side of the ESRP and adjoins the Lost River, Lemhi,
and Beaverhead mountain ranges to the northwest, which compose the northern boundary of the plain.
The portion of the ESRP occupied by the INEEL may be divided into three minor physical provinces: a
central trough that extends from southwest to northeast through the INEEL and two flanking slopes that
descend to the trough, one from the mountains to the northwest and the other from a broad lava ridge on
the plain to the southeast. The slopes on the northwestern flank of the trough are mainly alluvial fans
originating from sediments of Birch Creek and the Little Lost River. Also forming these gentle slopes are
basalt flows that spread onto the plain. The land formations on the southeast flank of the trough were
created by basalt flows that spread from an eruption zone that extends northeastward from Cedar Butte.
The lavas that erupted along this zone built up a broad topographic swell directing the Snake River to its
current course along the southern and southeastern edges of the plain. This ridge effectively separates the
drainage of mountain ranges northwest of the INEEL from the Snake River. Big Southern Butte and the
Middle and East buttes are aligned roughly along this zone; however, they were formed by viscous
rhyolitic lavas extruded through the basaltic cover and are slightly older than the surface basalts of the
plain.

With the exception of the buttes on the southern border of the INEEL, elevations on the INEEL
range from 1,460 m (4,790 ft) in the south to 1,802 m (5,913 ft) in the northeast with an average elevation
of 1,524 m (5,000 ft) above sea level (EG&G 1988). The East, Middle, and Big Southern buttes have
elevations of 2,003 m (6,571 ft), 1,948 m (6,389 ft), and 2,304 m (7,559 ft) above sea level, respectively
(VanHorn, Hampton, and Morris 1995).

The central lowland of the INEEL broadens to the northeast and joins the extensive Mud Lake
Basin. The Big and Little Lost rivers and Birch Creek drain into this trough from valleys in the
mountains to the north and west. The intermittently flowing waters of the Big Lost River have formed a
flood plain in this trough, consisting primarily of sands and gravels. The streams intermittently flow to
the Lost River Sinks, a system of playa depressions (ephemeral lakes that have water only during parts of
the year or once in several years) in the northern portion of the INEEL, east of the town of Howe, Idaho.
There, the water evaporates, transpires, or recharges the SRPA. The sinks area covers several hundred
acres and is flat, consisting of significant thicknesses of fluvial and lacustrine sediments.

INTEC is located in the south-central portion of the INEEL. Elevation at INTEC is 1,498 m
(4,917 ft), and the facility’s northwest corner is actually truncated by the current channel of the Big Lost
River. Gravelly, medium-to-coarse textured soils derived from alluvial deposits occur in the INTEC
vicinity. The underlying basalt is covered with as much as 18.2 m (60 ft) of these soils and the land
surface is flat and covered with sagebrush.

2.4.2 Meteorology and Climatology

Meteorological and climatological data for the INEEL and the surrounding region are collected and
compiled from several meteorological stations operated by the National Oceanic and Atmospheric
Administration (NOAA) field office in Idaho Falls, Idaho. Three stations are located on the INEEL: one
at the Central Facilities Area (CFA), one at TAN, and one at the Radioactive Waste Management
Complex (RWMCOC).

2.4.21 Precipitation. The location of the INEEL in the ESRP, including altitude above sea level,
latitude, and intermountain setting, affects the climate of the site. Air masses crossing the plain have first
traversed a mountain barrier and precipitated a large percentage of inherent moisture. Therefore, annual
rainfall at the INEEL is light, and the region is classified as arid to semiarid (Clawson, Start, and

Ricks 1989). Average annual precipitation at the INEEL is 22.1 cm (8.7 in.). The rates of precipitation
are the highest during the months of May and June and the lowest in July. Normal winter snowfall occurs
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from November through April, though occasional snowstorms occur in May, June, and October.
Snowfall at the INEEL ranges from a low of about 17.3 cm (6.8 in.) per year to a high of about 151.6 cm
(59.7 in.) per year, and the annual average is 70.1 cm (27.6 in.) (Clawson, Start, and Ricks 1989).

24.2.2 Temperature. The moderating influence of the Pacific Ocean produces a climate at the
INEEL that is usually warmer in the winter and cooler in summer than is found at locations of similar
latitude in the United States to the east of the Continental Divide. The Centennial Mountain Range and
Beaverhead Mountains of the Bitterroot Range, both north of the INEEL, act as an effective barrier to the
movement of most of the intensely cold winter air masses entering the United States from Canada.
Occasionally, however, cold air spills over the mountains and is trapped in the plain. The INEEL then
experiences below normal temperatures for periods lasting from seven to 10 days. The relatively dry air
and infrequent low clouds permit intense solar heating of the surface during the day and rapid radiant
cooling at night. These factors combine to give a large diurnal range of temperature near the ground. The
average summer daytime maximum temperature is 28°C (83°F), while the average winter daytime
maximum temperature is —0.6°C (31°F). During a 38-year period of meteorological records (1950
through 1988) from CFA, temperature extremes at the INEEL have varied from a low of —44°C (-47°F)
in January to a high of 38°C (101°F) in July (Clawson, Start, and Ricks 1989).

2.4.2.3  Humidity. Data collected from 1956 through 1961 indicate that the average relative
humidity at the INEEL ranges from a monthly average minimum of 18% during the summer months to a
monthly average maximum of 55% in the winter. The relative humidity is directly related to diurnal
temperature fluctuations. Relative humidity reaches a maximum just before sunrise (the time of lowest

temperature) and a minimum in midafternoon (time of maximum daily temperature) (Clawson, Start, and
Ricks 1989).

The potential annual evaporation from saturated ground surface at the INEEL is approximately
109 cm (43 in.) with a range of 102 — 117 cm (40 — 46 in.) (Clawson, Start, and Ricks 1989). About 80%
of this evaporation occurs between May and October. During the warmest month (July), the potential
daily evaporation rate is approximately 0.63 cm/day (0.25 in./day). During the coldest months (December
through February), evaporation is low and may be insignificant. Actual evaporation rates are much lower
than potential rates because the ground surface is rarely saturated. Evapotranspiration by the sparse
native vegetation of the Snake River Plain is estimated at between 15— 23 cm/year (69 in./year) or four
to six times less than the potential evapotranspiration. Periods when the greatest quantity of precipitation
water 1s available for infiltration (late winter to spring) coincide with periods of relatively low
evapotranspiration rates (EG&G 1981).

24.2.4 Wind. Wind patterns at the INEEL can be quite complex. The orientations of the
surrounding mountain ranges and the ESRP play an important part in determining the wind regime. The
INEEL is in the belt of prevailing westerly winds, which are channeled within the ESRP to produce a
west-southwest or southwest wind approximately 40% of the time. Local mountain valley features
exhibit a strong influence on the wind flow under other meteorological conditions as well. The average
midspring wind speed recorded at the CFA meteorological station at 6 m (20 ft) was 9.3 mph, while the
average midwinter wind speed recorded at the same location was 5.1 mph (Irving 1993).

The INEEL is subject to severe weather episodes throughout the year. Thunderstorms are observed
mostly during the spring and summer. The tornado risk probability is about 7.8E-05 per year for the
INEEL area (Bowman et al. 1984). An average of two to three thunderstorms occur each month from
June through August (EG&G 1981). Thunderstorms are often accompanied by strong gusty winds that
may produce local dust storms. Precipitation from thunderstorms at the INEEL is generally light.
Occasionally, however, rain resulting from a single thunderstorm on the INEEL exceeds the average
monthly total precipitation (Bowman et al. 1984).
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Dust devils can entrain dust and pebbles and transport them over short distances. Common in the
region, dust devils usually occur on warm sunny days with little or no wind. The dust cloud may be
several hundred yards in diameter and extend several hundred feet in the air (Clawson, Start, and
Ricks 1989).

243 Geology

2.4.3.1 Surface and Subsurface Geology. The surface of the INEEL is generally covered by
Pleistocene and Holocene basalt flows ranging in age from 300,000 to 3 million years (Hackett, Pelton,
and Brockway 1986). These basalts erupted mainly from northwest-trending volcanic rift zones, marked
by belts of elongated shield volcanoes and small pyroclastic cones, fissure-fed lava flows, and
noneruptive fissures or small-displacement faults (Bargelt et al. 1992). A prominent geologic feature of
the INEEL is the flood plain of the Big Lost River. Alluvial sediments of Quaternary age occur in a band
that extends across the INEEL from the southwest to the northeast. The alluvial deposits grade into
lacustrine deposits in the northern portion of the site where the Big Lost River enters a series of playa
lakes. Paleozoic sedimentary rocks make up a small area of the INEEL along the northwest boundary.
Three large silicic domes (East, Middle, and Big Southern buttes) occur along the southern boundary of
the INEEL, and a number of smalier basalt cinder cones occur across the site. Mountains of the Lost
River, Lembhi, and Bitterroot ranges that border the northwest portion of the INEEL are Cenozoic
fault-block composed of Paleozoic limestones, dolomites, and shales. The fault-block ranges trend
northwest-southeast, and the volcanic rifts that parallel the ranges are believed to be surface expressions
of extensions of the range-front faults (Bargelt et al. 1992).

Basalt flows in the surface and subsurface at the INEEL were formed by three general methods of
plains-style volcanism, which is an intermediate style between the flood basalt volcanism of the Columbia
Plateau and the basaltic shield volcanism of the Hawaiian Islands (Bargelt et al. 1992). The methods
are flows forming low-relief shield volcanoes, fissure-fed flows, and major tube-fed flows with other
minor flow types (Bargelt et al. 1992). The very low shield volcanoes, with slopes of about 1 degree,
formed in an overlapping manner. This overlapping and coalescing of flows is characteristic of the low
surface relief on the ESRP (Bargelt et al. 1992). Considerable variation in texture occurs within
individual basalt flows. In general, the bases of basalt flows are glassy to fine grained and minutely
vesicular. The midportions of the basalt flows are typically coarser grained with fewer vesicles than the
top or bottom of the flow. The upper portions of flows are fine grained and highly fractured with many
vesicles. This pattern is the result of rapid cooling of the upper and lower surfaces with slower cooling of
the interior of the basalt flow. The massive interiors of basalt flows are sometimes jointed with vertical
joints in a hexagonal pattern formed during cooling (Wood 1989).

During quiescent periods between volcanic eruptions, sediments were deposited on the surface of
the basalt flows. These sedimentary deposits display a wide range of grain-size distributions, depending
on the mode of deposition (i.e., eolian [windblown silt or sand], lacustrine, or fluvial), source rock, and
length of transport. Because of the irregular topography of the basalt flows, sedimentary materials
commonly accumulated in isolated depressions.

A number of wells have been drilled within the INEEL to monitor groundwater levels and water
quality. Lithologic and geophysical logs were made for most of the wells. From these logs and an
understanding of the volcanism of the Snake River Plain, it is possible to develop a reasonably
comprehensive picture of subsurfzce geology. The INEEL is homogeneous in terms of the mode of
formation and types of geologic units encountered. The exact distribution of units at any specific site,
however, is highly variable.
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2.4.3.2 Volcanic Hazard. As discussed above, the INEEL is located in a region of historical
volcanic activity, typically of the nonviolent basalt volcanism variety. Five to six million years ago,
explosive rhyolite volcanism occurred beneath the INEEL, but the calderas are now dead and buried
beneath basalt lava flows. The youngest fava flow in the region immediately surrounding the site erupted
about 4,100 years ago from the Hell’s Half Acre Lava Flow to the southeast of the INEEL. The most
recent lava flows within the site boundary occurred some 300,000 years ago (Hackett, Pelton, and
Brockway 1986).

Renewed explosive rhyolite volcanism at the INEEL is very unlikely. Geological and
geochronological data indicate an eastward progression of ESRP volcanism. The magmatic plume
assumed responsible for the volcanism now is thought to lie beneath Yellowstone National Park, at which
explosive rhyolite volcanism is possible. Hazards associated with falling ejecta could impact the INEEL
in the remote event that such an explosion occurred at the park, but basalt flows originating at
Yellowstone cannot reach the INEEL because of distance and the intervening mountainous terrain
(Hackett, Pelton, and Brockway 1986).

According to Hackett, Leussen, and Ferdock (1987), past patterns of volcanism suggest that future
volcanism at the INEEL within the next 1,000 to 10,000 years is very improbable. The two most likely
sources of future basalt flows are the Arco-Big Southern Butte and the Lava Ridge-Hell’s Half Acre rift
zones. Lava from these rifts would tend to move south away from the INEEL because of the gentle
negative gradient from north to south on the surface of the ESRP (Hackett, Pelton, and Brockway 1986).

2.4.3.3 Surficial Soils. The INEEL soils are derived from Cenozoic felsic volcanic and Paleozoic
sedimentary rocks from nearby mountains. The soils in the northern portion of the INEEL are generally
composed of fine-grained lacustrine and eolian deposits of unconsolidated clay, silt, and sand. Typically,
the soils in the southern INEEL are shallow, consisting of fine-grained eolian soil deposits with some
fluvial gravels and gravelly sands (EG&G 1988). Across the site, measured surficial soil thicknesses
range from zero at the basalt outcroppings east of INTEC to 95 m (313 ft) near the Big Lost River Sinks
southwest of TAN (Anderson, Liszewski, and Ackerman 1996). :

Currently, site CPP-26, which is included in site CPP-96, is located in the 100-year flood plain,
(Berenbrock and Kjelstrom 1998). To more accurately depict the limits of the 100-year flood plain, DOE
is performing additional flood plain analysis that may impact the flood plain boundary in the vicinity of
these two sites. In addition, ongoing construction activities as part of the OU 3-13 Tank Farm interim
action (see Section 1.5.4) may change the topography and modify the boundary of the 100-year flood
plain. These activities and their irapact on the two sites with regard to their being in the 100-year flood
plain will be reevaluated during the OU 3-14 feasibility study.

244 Hydrology

2441 Surface Hydrology. Surface hydrology at the INEEL includes water from three streams
that flow intermittently onto the INEEL and from local runoff caused by precipitation and snowmelt.
Most of the INEEL is located in the Pioneer Basin into which three streams drain: the Big Lost River, the
Little Lost River, and Birch Creek. These streams receive water from mountain watersheds located to the
north and northwest of the INEEL. Stream flows often are depleted before reaching the INEEL by
irrigation diversions and infiltraticn losses along stream channels. The Pioneer Basin has no outlet; thus,
when water flows onto the INEEL, it either evaporates or infiltrates the ground (Irving 1993).

The Big Lost River is the major surface water feature on the INEEL. Its waters are impounded and
regulated by Mackay Dam, which is located approximately 6 km (4 mi) north of Mackay, Idaho. Upon
leaving the dam, waters of the Big Lost River flow southeastward past the town of Arco and onto the
ESRP. Flow in the Big Lost River that actually reaches the INEEL is either diverted at the INEEL

2-43



diversion dam to spreading areas southwest of RWMC or flows northward across the INEEL in a shallow
channel to its terminus at the Lost River Sinks at which point the flow is lost to evaporation and
infiltration (Irving 1993). Because of above-average mountain snow pack in 1995, water in the Big Lost
River was sufficient during the summer of 1995 to flow to the spreading areas and sinks and to the playas
south of TAN. Flow during this timeframe ranged from 13.3 m’/second (469 ft*/second) near RWMC in
mid-July to 0.8 m*/second (29 ft*/second) in early August (Becker et al. 1998).

The Little Lost River drains from the slopes of the Lemhi and Lost River mountain ranges. Flow in
the Little Lost River is diverted for irrigation north of Howe, Idaho, and does not normally reach the
INEEL. Springs below Gilmore Summit in the Beaverhead Mountains, and drainage from the surrounding
basin, are the source for Birch Creek. Flowing in a southeasterly direction between the Lemhi and
Bitterroot mountain ranges, the water of Birch Creek is diverted north of the INEEL for irrigation and
hydropower during the summer months. During the winter months, water not used for irrigation is
returned to an anthropogenic channel on the INEEL 6 km (4 mi) north of TAN where the water infiltrates
channel gravels, recharging the aquifer (Irving 1993). The surface water features of the INEEL are
illustrated in Figure 2-14. :

2.4.4.2  Subsurface Hydrology. Subsurface hydrology at the INEEL is discussed as three
components: the vadose zone, perched water, and the SRPA. The vadose zone, also referred to as the
unsaturated zone, extends from the land surface down to the water table. The water content of the
geologic materials in the vadose zone is commonly less than saturation, and water is held under negative
pressure. Perched water in the subsurface forms as discontinuous saturated lenses with unsaturated
conditions existing both above and below the lenses. Perched water bodies are formed by vertical, and to
a lesser extent, lateral migration o water moving away from a source until an impeding sedimentary layer
is encountered. The SRPA, also referred to as the saturated zone, occurs at various depths beneath the
ESRP. About 9% of the aquifer lies beneath the INEEL (DOE-ID 1996). The depth to the water table
ranges from approximately 61 m (200 ft) in the northern part of the INEEL to greater than 274 m (900 ft)
in the southern part (Irving 1993). The SRPA, which consists of basalt and sediments and the
groundwater stored in these materials, is one of the largest aquifers in the United States (Irving 1993) and
was classified as a sole-source aquifer by the EPA in 1991 (56 FR 50634). '

The vadose zone is a particularly important component of the INEEL hydraulic system. First, the
thick vadose zone affords protection to groundwater by acting as a filter and preventing many
contaminants from reaching the SRPA. Second, the vadose zone acts as a buffer by providing storage for
large volumes of liquid or dissolved contaminants that have spilled on the ground, have migrated from
disposal pits and ponds, or have otherwise been released to the environment. Finally, the vadose zone is
important because transport of contaminants through the thick, mostly unsaturated materials can be slow
if low infiltration conditions prevail.

An extensive vadose zone exists at the INEEL ranging in thickness from 61 m (200 ft) in the north
to greater than 274 m (900 ft) in the south and consists of surficial sediments, relatively thin horizontal
basalt flows, and occasional interbedded sediments (Irving 1993). Surface sediments in the vadose zone
include clays, silts, sands, and some gravels. Thick surficial deposits of clays and silts are found in the
northern part of the INEEL, but the deposits decrease in thickness to the south where some basalt is
exposed at the topographic surface. Approximately 90% of the vadose zone comprises thick sequences of
interfingering basalt flows. These sequences are characterized by large void spaces resulting from
fissures, rubble zones, lava tubes, undulatory basalt-flow surfaces, and fractures. Sedimentary interbeds
found in the vadose zone consist of sands, silts, and clays and are generally thin and discontinuous.
Sediments may be compacted because of original deposition and subsequent overburden pressures.
Under unsaturated conditions with limited water, flow will move preferentially through small openings in
sediment or basalt, avoiding large openings.
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Figure 2-14. Surface water features of the INEEL.
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Perched water at the INEEL forms when a layer of dense basalt or fine sedimentary materials
occurs with a hydraulic conductiv:ty that is sufficiently low so that vertical movement of the water is
restricted. Once perched water develops, lateral movement of the water can occur, perhaps by up to
hundreds of meters. When perched water accumulates, the hydraulic pressure head increases and water
filters through the less permeable perching layer and continues its generally vertical descent. If another
restrictive zone is encountered, perching again may occur. The process can continue, resulting in the
formation of several perched water bodies between the land surface and water table. The volume of water
contained in perched bodies fluctuates with the amount of recharge available from precipitation, surface
water, and anthropogenic sources. Perching behavior tends to slow the downward migration of
percolating fluids that may be flowing rapidly under transient, near-saturated conditions through the
vadose zone. Historically, perched water has been found beneath INTEC, RWMC, ANL-W, and TRA.

The SRPA is defined as the saturated portion of a series of basalt flows and interlayered pyroclastic
and sedimentary materials that underlie the ESRP east of Bliss, Idaho. It extends from Bliss and the
Hagerman Valley on the west to Ashton and the Big Bend Ridge on the northeast. Its lateral boundaries
are formed at the points of contact of the aquifer with less permeable rocks at the margins of the plain.
The SRPA arcs approximately 354 km (220 mi) through the eastern Idaho subsurface and varies in width
from approximately 80 to 113 km (50 to 70 mi). The total area of the SRPA is estimated at 24,862 km’
(9,600 mi*). The depth to groundwater at the INEEL ranges from approximately 61 m (200 ft) bgs in the
north to more than 274 m (900 ft) bgs in the south (Becker et al. 1998). The aquifer contains numerous,
relatively thin basalt flows extend:ng to depths of 1,067 m (3,500 ft) bgs. In addition, the SRPA contains
sedimentary interbeds that are typ:cally discontinuous. The SRPA has been estimated to hold 2.5E+12 m’
(8.8E+13 ft’) of water, which is approximately equivalent to the amount of water contained in Lake Erie,
or enough water to cover the entire state of Idaho to a depth of 1.2 m (4 ft) (Hackett, Pelton, and
Brockway 1986). Water is pumped from the aquifer primarily for human consumption and irrigation
(Irving 1993). Compared to such demands, the INEEL’s use of the aquifer is minor. The SRPA was
designated as a sole source aquifer by the EPA (56 FR 50634) because it is the only viable source of
drinking water for many communities on the ESRP.

Aquifer permeability is controlled by the distribution of highly fractured basalt flow tops, interflow
zones, lava tubes, fractures, vesicles, and intergranular pore spaces. The variety and degree of
interconnected water-bearing zones complicate the direction of groundwater movement locally
throughout the aquifer. The permeability of the aquifer varies considerably over short distances, but
generally, a series of basalt flows will include several excellent water-bearing zones.

The SRPA is recharged primarily by infiltration from rain and snowfall that occurs within the
drainage basins surrounding the ESRP and from deep percolation of irrigation water. Annual recharge
rates depend on precipitation, especially snowfall. Regional groundwater flows to the south-southwest,
though locally the flow direction can be affected by recharge from rivers, surface water spreading areas,
and heterogeneities in the aquifer. Estimates of flow velocities within the SRPA range from 1.5 to
6.1 m/day (5 to 20 ft/day) (Irving 1993). Flow in the aquifer is primarily through fractures, interflow
zones in the basalt, and the highly permeable rubble zones located at flow tops. The SRPA is considered
heterogenous and anisotropic (having properties that differ, depending on the direction of measurement)
because of the permeability variations within the aquifer that are caused by basalt irregularities, fractures,
void spaces, rubble zones, and sedimentary interbeds. The heterogeneity is responsible for the variability
in transmissivity (which is a measure of the ability of the aquifer to transmit water) through the SRPA.
Transmissivities measured in wells on the INEEL range from 1.0E-01 to 1.1E+06 m*/day (1.1E+00 to
1.2E+07 ft*/day) (Wylie et al. 1995). Over the vast majority of the INEEL, no MCLs were exceeded. In
general, water quality is preserved because the extensive vadose zone filters chemicals and pollutants
from the irrigation and wastewater that pass through the aquifer. Concerns about groundwater
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contamination from INEEL operarions have prompted an extensive monitoring system over all of the
INEEL (Irving 1993).

2.4.5 Ecology

Six broad vegetation categcries representing nearly 20 distinct habitats have been identified on the
INEEL: juniper-woodland, native grassland, shrub-steppe off lava, shrub-steppe on lava, modified, and
wetlands. Nearly 90% of the site is covered by shrub-steppe vegetation, which is dominated by big
sagebrush, saltbush, rabbitbrush, end native grasses (DOE-ID 1996). In addition to the predominant
sagebrush steppe communities, small riparian and wetland regions exist along the Big Lost River and
Birch Creek and have been identified as sensitive biological resource areas within the site.

The INEEL serves as a wildlife refuge because a large percentage of the site is undeveloped and
human access 1s restricted. The central part of the site is prohibited from grazing and hunting. Mostly
undeveloped, this tract may be the largest undisturbed sagebrush steppe in the Intermountain West outside
of the national park lands (DOE-ID 1996). More than 270 vertebrate species including 43 mammals,

210 birds, 11 reptiles, nine fish, and two amphibians have been observed at the site. During some years,
hundreds of birds of prey and thousands of pronghorn antelope and sage grouse winter on the INEEL.
Mule deer and elk also reside at the site. Observed predators include bobcats, mountain lions, badgers,
and coyotes. Bald eagles, classified as a threatened species, are commonly observed on or near the site
each winter. Peregrine falcons, which are classified as endangered, also have been observed. In addition,
nine candidate species for listing as threatened or endangered may either inhabit or migrate through the
area. Of these nine species, the pygmy rabbit, three species of bats, and some species of ants are currently
under study at the site. Other candidate species that may frequent the area include ferruginous hawks,
Townsend’s big-eared bats, burrowing owls, and loggerhead shrikes. This list of species is compiled
from a letter from the U.S. Fish ard Wildlife Service (2000) for threatened or endangered and sensitive
species listed by the Idaho Department of Fish and Game (IDFG) Conservation Data Center (CDC) web
site and Radiological Environmental Sciences Laboratory documentation for the INEEL (Reynolds,

et al. 1986).

2.4.6 Demography and Land Use

2.4.6.1 Demography. Populations potentially affected by INEEL activities include INEEL
employees, ranchers who graze livestock in areas on or near the INEEL, hunters on or near the INEEL,
and residential populations in neighboring communities.

2.46.1.1 On-Site Populations. Nine separate facilities at the INEEL include a total of
approximately 450 buildings and more than 2,000 other support facilities. In January 1996, the INEEL
employed 8,616 contractor and government personnel. Approximately 40% of the total work force is
located in Idaho Falls, Idaho, and 60% is employed at the INEEL site (DOE-ID 1996).

Approximately 1,162 employees are located at the INTEC. Employee totals at other INEEL
locations are approximately 883 a: the CFA, 190 employees at the RWMC, 360 at TAN, 470 at TRA, 112
at the Power Burst Facility, 1,300 at the Naval Reactors Facility (NRF), 750 at ANL-W, and 10 within the
remaining sitewide areas. In addition, approximately 3,400 INEEL employees occupy numerous offices,
research laboratories, and support facilities in Idaho Falls (DOE-ID 1996).
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2.4.6.1.2 Off-Site Populations. The INEEL site is bordered by five counties: Bingham,
Bonneville, Butte, Clark, and Jefferson (Figure 2-15). Major communities include Blackfoot and Shelley
in Bingham County, Idaho Falls and Ammon in Bonneville County, Arco in Butte County, and Rigby in
Jefferson County. Population estimates for the counties surrounding the INEEL and the largest
population centers in these counties are shown in Table 2-5 (Becker et al. 1998). The nearest community
to the INEEL is Atomic City, located south of the site border on U.S. Highway 26. Other population
centers near the INEEL include Arco, west of the site; Howe, west of the site on U.S. Highway 22/33; and
Mud Lake and Terreton on the northeast border of the site.

2.4.6.2 Land Use. The primary use of INEEL lands is to support facility operations and act as
buffer and safety zones around the facilities. Virtually all of the work at the INEEL is performed within
the site’s primary facility areas (i.¢., CFA, TRA, and INTEC). These areas, however, occupy only about
2% of the total INEEL land area. Other land uses include environmental research, ecological
preservation, and socio-cultural preservation. INEEL land is also used for grazing, recreation, and
connecting infrastructure, with the remaining land being essentially undisturbed.

Currently, INTEC has a total land area of 200 acres and 106,070 m® (1,141,711 ft) of facilities.
Land at INTEC is used to store SNF and radioactive waste for DOE. Before April 1992, SNF were
reprocessed at the plant. With the DOE decision to cease reprocessing operations, however, the need to
store greater quantities of these fuels increased.

The Bureau of Land Management (BLM) classified the acreage within the INEEL as industrial and
mixed use (DOE 1991). The primary use of INEEL land is to support facility and program operations
dedicated to SNF management, hazardous and mixed waste management and minimization, cultural
resources preservation, and environmental engineering, protection, and remediation. Large tracts of land
are reserved as buffer and safety zones around the boundary of the INEEL. Portions within the central
area are reserved for INEEL operations. The remaining land within the core of the reservation, which is
largely undeveloped, is used for environmental research, ecological preservation, and sociocultural
preservation.
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Table 2-5. Population estimates (1990) for selected counties and communities surrounding the INEEL
and selected communities (Becker et al. 1998)

Location Population Estimate
Bingham County 39,613
Blackfoot 9,300
Shelley 3,400
Clark County 798
Bonneville County 77,395
Ammon 4,800
Idaho Falls 42,200
Butte County 2,940
Jefferson County 17,486
Righy 2,600
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Figure 2-15. Counties adjacent to the INEEL.
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The buffer consists of 1,295 km’ (500 mi°) of grazing land (DOE 1991) administered by the BLM.
Grazing areas at the INEEL, shown in Figure 2-16, support cattle and sheep, especially during dry
conditions. Depredation hunts of game animals, managed by the IDFG, are permitted onsite within the
buffer zone during selected years. Hunters are allowed access to an area that extends 0.8 km (0.5 mi)

inside the INEEL boundary on portions of the northeastern and western borders of the site (Becker et al.
1998).

State Highways 22, 28, and 33 cross the northeastern portion of the site, and U.S. Highways 20 and
26 cross the southern portion (Figure 2-16). One hundred forty-five km (90 mi) of paved highways used
by the general public pass through the INEEL (DOE 1991), and 23 km (14 mi) of Union Pacific Railroad
tracks traverse the southern portion of the Site. In the counties surrounding the INEEL, approximately
45% of the land 1s used for agriculture, 45% is open land, and 10% is urban, (DOE 1991). Livestock uses
include the production of sheep, cattle, hogs, poultry, and dairy cattle (Bowman et al. 1984). The major
crops produced on land surrounding the INEEL include wheat, alfalfa, barley, potatoes, oats, and corn.
Sugar beets are grown within about 40 mi of the INEEL in the vicinity of Rockford, Idaho, southeast of
the INEEL in central Bingham County.

Most of the land surrounding the INEEL is owned by private individuals or the U.S. government.
The BLM administers the governraent land on the INEEL (Figure 2-16).

2.4.6.3  Future Land Use. Future land use scenarios were established in 1995 in Long-Term Land
Use Future Scenarios for the Idaho National Engineering Laboratory (DOE-ID 1995) and further
addressed in the Comprehensive Facility and Land Use Plan (DOE-ID 1996). Because future land-use
scenarios are uncertain, assumptions were made in the INEEL future land-use scenarios document for
defining factors such as development pressure, advances in research and technology, and ownership
patterns. The following assumptions were applied to develop forecasts for land use within the INEEL:

. The INEEL will remain under government ownership and control for at least the next
100 years. The boundary is static. (However, the DOE land-use document [DOE 1994]
indicates that the boundaries of the INEEL may shrink.).

. The life expectancy of current and new facilities 1s expected to range between 30 and
50 years. The decontamination and dismantlement process will commence following
closure of each facility if new missions for the facility are not determined.

. No residential develcpment (e.g., housing) will occur within the INEEL boundaries within
the institutional control period. :

. No new major, private developments (residential or nonresidential) are expected in areas
adjacent to the INEEL.

Future land use most likely will remain essentially the same as the current use: a research facility
within the INEEL boundaries and agriculture and open land surrounding the INEEL. Other potential, but
less likely, land uses within the INEEL include agriculture and the return of the areas onsite to their
natural, undeveloped state.

INTEC was one of the facilities that had a future use scenario projected. The scenarios are broken
down into the present situation, as well as for the next 25, 50, 75, and 100 years.
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Figure 2-16. Land ownership distribution in the vicinity of the INEEL.
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Present:

25-Year:

50-Year:

75-Year:

100-Year:

Interim storage of SNFs, disposition of fuels, managing waste and improving
waste and water management techniques.

Continue use as industrial area, planned new waste treatment facility.

Approaching end of useful life if no new mission identified, decontamination and
dismantlement with all or selected areas for restricted industrial use.

Standby rode for restricted industrial use; reuse permitted, but no new
development outside existing fence line.

Continuation as a restricted industrial area.
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3. INITIAL OU 3-13 EVALUATION

An evaluation of the work performed in the Operable Unit (OU) 3-13 Remedial Investigation/
Feasibility Study (RI/FS) (DOE-ID 1997a) and presented in the OU 3-13 Record of Decision (ROD)
(DOE-ID 1999a) is summarized in this section for the sites being addressed under OU 3-14. The
information presented here concening the OU 3-14 release sites is included for informational purposes
only. The information summarizes current understanding of the conditions at these sites based on past
characterization and process knowledge and provides the foundation for the OU 3-14 Work Plan rationale
presented in Section 4. Following additional site characterization, screening of remedial alternatives will
be presented in a separate RIFS that is consistent with the initial phased remedies presented in the
OU 3-13 ROD (DOE-ID 1999a).

The operational history of the Tank Farm, the former Idaho Nuclear Technology and Engineering
Center (INTEC) injection well, and OU 3-14 background and the physical setting are presented in
Section 2. Specific information supporting the history of the Tank Farm is presented in Appendices A
through F.

3.1 Description of OU 3-14 Sites

This section covers the description of the OU 3-14 sites, the sources of contamination at each site,
and based on past investigations (DOE-ID 1997a), contaminants that are likely to adversely affect human
health and the environment through the surface soil or groundwater pathways. These sites were either
assigned to OU 3-14 in the OU 3-13 ROD (DOE-ID 1999a) or defined in the OU 3-14 Scope of Work
(SOW) (DOE-ID 1999b). OU 3-14 comprises the following sites:

. Tank Farm sotil sites, all of which are consolidated in site CPP-96. Specifically, CPP-96 is a
consolidation of sites CPP-15, CPP-16, CPP-20, CPP-24, CPP-25, CPP-26, CPP-27,
CPP-28, CPP-30, CPP-31, CPP-32, CP-33, CPP-58, CPP-79, and CPP-96.

. Site CPP-23, the INTEC injection well, and aquifer within the INTEC security fence.
. Additional soil sites from OU 3-13, sites CPP-61, CPP-81, and CPP-82.

Previous investigation into the Waste Area Group (WAG) 3 sites by the OU 3-13 Remedial
Investigation/Baseline Risk Assessment (RI/BRA) (DOE-ID 1997a) determined which sites have
contamination at levels likely to adversely affect human health and the environment. The QU 3-13
baseline risk assessment (BRA) evaluated the nature and extent of contamination, contaminant fate and
transport, and risks associated with available and estimated site-related contamination data for the WAG 3
release sites. The site screening dztermined which sites to eliminate from further evaluation, based on
acceptable levels of residual contamination. Thus, only those sites with contamination above acceptable
limits were carried over. Contaminant screening was performed on the carried-over sites (see Table 7-1,
DOE 1999a). Table 3-1 presents the results of the OU 3-13 site and chemical screening process for the
sites being addressed under OU 3-14. The characterization uncertainties associated with the QU 3-14
sites are summarized in the text ard at the end of each site’s descriptive summary. The uncertainties
drawn from the OU 3-13 RUBRA (DOE-ID 1997a) are summarized in Section 3.3.
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Table 3-1. Results of the OU 3-13 site and chemical screening process. (Adapted from Table 7-1 in the

OU 3-13 ROD).

Site Description (OU 3-13 sites being addressed under QU 3-14)

Retained OU 3-13 Contaminants

Tank Farm soil

CPP-15
Solvent burner east of building CPP-605, radiological
contamination

CPP-16
Contaminated soil from leak in line from tank WM-181
to PEW evaporator

CPP-20
Building CPP-604 radioactive waste unloading area

CPP-24
Bucket spill near tank WM-180 riser

CPP-25
Contaminated soil in the Tank Farm, north of building
CPP-604

Thallium®
zirconium®
Am-241
Cs-137
Eu-154
Np-237
Pu-238
Pu-239/240
Tc-99
U-235

Not evaluated®
Contaminants estimated to
be present include Cs-137,
Sr-90, U, and Pu isotopes,
and some inorganic
constituents (WINCO 1991).

arsenic®
Am-241
Cs-134
Cs-137
Cobalt-60
Eu-154
Np-237
Pu-238
Sr-90
Tc-99

Not evaluated”

Liquid would have contained
mercuric nitrate, nitric acid,
and radionuclides (WINCO
1993)

arsenic®
Am-241
Cs-134
Cs-137
Co-60
Eu-154
Np-237
Pu-238
Sr-90
Tc-99




Table 3-1. (continued)

Site Description (OU 3-13 sites being addressed under OU 3-14)

Retained OU 3-13 Contaminants

CPP-26
Contaminated soil in the Tank Farm area, steam

flushing operation inside the Tank Farm perimeter, near
tank WM-188

CPP-27
Contaminated soil in the Tank Farm area, east of building
CPP-604 and site CPP-33

CPP-28
Contaminated soil in the Tank Farm area, south of tank
WM-181 by valve box A-6

CPP-30
Contaminated soil near valve box B-9 in the vicinity of
tanks WM-187 and WM-188

CPP-31
Contaminated soil in the Tank Farm, south of tank
WM-183

Am-241
Cs-137
Eu-154
Pu-238
Pu-239
Sr-90
U-234
U-235

Arsenic'
chromium”
Am-241
Cs-137
Eu-154
Np-237
Pu-238
Pu-239/240
Sr-90
U-235

Ce-144
Cs-134
Cs-137
Co-60
Eu-154
H-3
Np-237
Pu-239
Pu-240
Pu-241
Pu-242
Ru-106
Sr-90
U-234
U-235
U-236

Not evaluated®

Cs-134
Cs-137
Co-60
Eu-154
Pu-239/240
Ru-106
Sr-90
U-235




Table 3-1. (continued)

Site Description (OU 3-13 sites being addressed under OU 3-14)

Retained OU 3-13 Contaminants

CPP-32 West and East
Contaminated soil in the Tank Farm in area near tank
WM-186 valve box B-4

CPP-33
Contaminated soil in the Tank Farm, northeast of building
CPP-604

CPP-58 West and East
Subsurface release of contaminants associated with PEW
spills and PEW evaporator overhead
pipeline spills

CPP-79
Tank Farm release near valve box A-2, south of tank
WM-181

Cs-137
Eu-154
Sr-90

Arsenic
chromium”
Am-241
Cs-137
Np-237
Pu-238
Pu-239/240
Sr-90
U-235

Am-241
Cs-137
Eu-154
Pu-238
Pu-239
Sr-90
U-235

Am-241
Cs-137
Pu-238
Pu-239¢
Sr-90
U-234
U-235

CPP-96 Retained OU 3-13
Site CPP-96 encompasses all of the above sites contaminants listed for
above mentioned sites and

potentially
others
Injection well
CPP-23 Cs-137
Former injection well, northwest of building CPP-666 Eu-152
Eu-154
Sr-90
Additional seil sites from OU 3-13
CPP-61 PCB*
PCB spill in CPP-718 transformer yard, radiological Cs-137
contamination Sr-90
Tc-99



Table 3-1. (continued)

Site Description (OU 3-13 sites being addressed under OU 3-14) Retained OU 3-13 Contaminants

CPP-81
Abandoned VOG line for buildings CPP-637/CPP-601 Not evaluated”
CPP-82 Not evaluated®
Abandoned underground line (PLA-776) west of Beech
Street

NOTE: Contaminants listed are the retained Ou 3-13 contaminants from the contaminant screening process in the OU 3-13
RI/BRA unless a site was not evaluated. see specific footnote.

a.  No toxicity value is available.

b. A Track 2, No further action site (WINCO 1993d; DOE-ID 1997a).

¢. The OU 3-13 RI/BRA, Section 10.1.2, includes arsenic as a retained OU 3-13 contaminant.

d.  The OU 3-13 RI/BRA, Section 10.7.2, includes Pu-239 as a retained OU 3-13 contaminant.

e. A Track | Investigation, No further action site for contaminant PCB (WINCO 1992a; DOE-ID 1997a).

f. A Track I Investigation, No further action site (WINCO 1994b; DOE-ID 1997a).
g A Track 1 Investigation, No further action site (WINCO 1992b; DOE-ID 1997a).
h.  Chromium was not included as part of the source estimate for Tank Farm surface soil because it was eliminated in the

screening process for OU 3-08 (DOE-ID 1997a, Section 11). Chromium is part of the source estimate for future
groundwater usage because given enough time, chromium will reach the SRPA. (DOE-ID 1997a, Sections 16 and 29).

i.  The OU 3-13 RI/BRA, Section 11.2.2 includes arsenic as a retained OU 3-13 contaminant.

j- The OU 3-13 RI/BRA, Section 11.2.2 includes U-235 as a retained OU 3-13 contaminant for site CPP-33. However, Table
5-31 of the OU 3-13 RI/BRA does not include U-235 as a retained OU 3-13 contaminant for site CPP-33.

The contaminants identified in the OU 3-13 RIBRA for the Tank Farm soil and injection well and
aquifer within the INTEC security fence were not inclusive of all those potentially present. The inability
to sample each site and incomplete evaluation of the collected samples for the full range of potential
contaminants (e.g., radionuclides and metals) left uncertainty in the source term for these sites. This
source term uncertainty, along with other geophysical uncertainties, was carried forward into (1) the site
and contaminant screening process, performed in the OU 3-13 RI/BRA, which generated a list of retained
OU 3-13 COPCs (see Table 5-51 in the OU 3-13 RI/BRA) for quantitative evaluation in the OU 3-13
RI/BRA, and (2) the resulting OU 3-13 COCs for the OU 3-13 Tank Farm soil (see Section 3.2.1) and the
aquifer beneath INTEC (see Section 3.2.2).

The retained OU 3-13 contaminants listed in Table 3-1 represent the preliminary identification of
OU 3-14 analytes of concern. These OU 3-13 COPCs, retained from the chemical screening process
performed in the OU 3-13 RI/BRA or as indicated, are the contaminants determined from historical
process or environmental release information on a given site. These are only preliminary OU 3-14
analytes of concern to sample for because all of the contaminants have not been identified at the sites.

The OU 3-14 RUFS provides the means to collect data for the Tank Farm soil, injection well, and
aquifer beneath INTEC to determine the complete list of contaminants present, their screening to retained
OU 3-14 COPCs, and subsequently, the determination of OU 3-14 COCs. This will fill the data gap
identified in the OU 3-13 ROD to enable making a final remediation decision for the QU 3-14 sites. In
addition to the retained OU 3-14 COPCs, all analytes detected and soil parameters should be considered
in the OU 3-14 FS to the extent they may affect the effectiveness of potential process options.
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3.11 Tank Farm Soil Contaminant Sources

The Tank Farm known soil contamination sites are shown in Figure 3-1. The individual site
descriptions are primarily a composite of the information contained in the OU 3-13 RI/BRA
(DOE-ID 1997a), the OU 3-13 Feasibility Study (FS) (DOE-ID 1997b), and the FS Supplement
(DOE-ID 1998a). The generating process, release mechanism, and artifacts are discussed to provide a
better understanding of the processes that produced the contamination in Tank Farm soil.

The contaminant sources in Tank Farm soil resulted from past spills, leaks, and contaminated
backfill. Spills have occurred during waste handling and maintenance operations at the Tank Farm.
Spills tend to be better characterized than leaks in terms of timeframe, volume, and characteristics using
process knowledge information. Leaks include the sites in which the release occurred in the subsurface
over time. Most leaks are from p:pes that have become corroded. When the releases began or how much
volume was released is not generally known. Contaminated backfill was used during Tank Farm
maintenance and contamination removal activities. Typical materials used to backfill Tank Farm
excavations consisted of soil contaminated with radioactivity at levels of 3-5 mR/hour. This soil was
placed in the bottom of excavated areas and clean soil was placed on top for shielding purposes.

3.1.1.1 Site CPP-15. Site CPP-15 was the location of the solvent burner building (CPP-629)
(Figure 3-1). Operation of the facility began in the late 1950s. The facility was dismantled in 1983. The
spent organic solvent, either hexone (methyl isobutyl ketone [MIBK]) or tributyl phosphate (TBP) and
purified kerosene, burned in the building, came from the uranium solvent extraction processes. Solvent
extraction was used to separate uranium from fission products. The solvent was put in contact with
uranium, contained in an aqueous solution of uranyl nitrate that was produced in the fuel dissolution
process.

The spent solvent was burned in a standard furnace oil burner in a fire-brick lined enclosure, fed by
an underground solvent feed tank (LE-102) located below the building. The furnace off-gases were sent
unfiltered to the INTEC main stack. During operations, the burner flue routinely leaked combustion
products, resulting in contamination in the area east of building CPP-629. A 1977 analysis of soot taken
from the flue detected I-129 (6.6.7E-02 pCi/g), Pu-239 (3.85E-00 pCi/g), Am-241 (6.25E-02 pCi/g),
Cs-137 (1.32E+01 pCi/g), Ba-137m (2.94E-02 pCi/g) and Ru-106 (3.38E+01 pCi/g).

On March 28, 1974, during maintenance of the solvent burner, liquid was reportedly found on the
ground inside and outside the solvent burner building (CPP-629). A leak of the spent solvent was
determined to have occurred from the ground surface flange directly above the solvent feed tank. The
quantity of spilled liquid is unknown. It was reported that beta and gamma radiation readings as high as
3 R/hour were detected in the conaminated soil outside the building, which was removed and placed in
drums. Uncontaminated soil was used to backfill the excavation.

The Solvent Burner Buildirg was demolished in 1983. The demolition included removal of the
furnace/burner unit, furnace duct, control shed, piping, valves, and controls within the shed, piping
penetrating the shed, the solvent fized tank (LE-102), and contaminated soil in the area. Interviews with
personnel involved in the demolition indicated that the soil excavation exceeded 10 ft below grade and
was very thorough. No post excavation sampling was performed to confirm the removal of
contamination. Site CPP-15 was originally included in OU 3-08, which underwent a Track 2
Investigation (WINCO 1993b). The Track 2 investigation was performed on the basis of information
about the demolition and removal activities. No sampling and analysis were performed. Site CPP-15 was
recommended for no further action.
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In September 1995, construction personnel encountered elevated radiological readings while
excavating soil in the western portion of the CPP-15 site. The excavation was in support of installation of
an electrical duct bank and transformer pad. The contaminated soil was encountered at a depth of 0.6 m
(2 ft). Beneath the contaminated soil was a concrete footing with a hot spot reading of 1.5 R/hour. The
footing was a remnant of the old stack pre-heater. Six soil samples were collected in the area of the
contaminated footing from the following five locations:

. A stockpile of excavated soil in a dump truck (Sample CPP-15-1)

. Soil approximately 0.46 m (1.5 ft) away from the footing, 0.61 m (2 ft) bgs (Sample CPP-
15-2)

. Soil directly below the footing (Samples CPP-15-3 and CPP-15-5)
. Soil 1.2 m (4 ft) below the footing (Sample CPP-15-4)
U Soil 2.6 m (8.5 ft) below the footing (Sample CPP-15-6).

3.1.1.1.1 Data Review—The results of the analyses indicate that the highest levels of
radionuclide contamination were present in the samples collected 2.6 m (8.5 ft) below the contaminated
footer and 3.2 m (10.5 ft) belowgrade. This would suggest that not all of the contaminated soil was
removed during the 1983 demolition activities and is consistent with the report that the excavation
extended only to 3 m (10 ft) belowgrade. Cesium (Cs)-137 was the only radionuclide detected in the four
shallow soil samples during an analysis for gamma-emitting radionuclides. The detected concentrations
ranged from 2,350+120 to 43,300:£1,800 pCi/g. In addition to gamma spectroscopy analysis, the sample
from 3.2 m (10.5 ft) belowgrade was analyzed for a suite of other radionuclides including I-129, Np-237,
total strontium, Tc-99, and plutonium and uranium isotopes. The Cs-137 activity in the sample was
586,000+170,000 pCv/g. Other radionuclides detected in the sample were Am-241 at 538+35 pCi/g,
Eu-154 at 243424 pCi/g, Np-237 at 0.63 pCi/g, Pu-238 at 4570+320 pCi/g, Pu-239/240 at 825+63 pCi/g,
Tc-99 at 36.7 pCi/g, and U-235 at 0.0203 pCi/g.

All of the soil samples were subjected to analysis for metals, cyanide, sodium, potassium,
semivolatile organic compounds (SVOCs), percent solids, and volatile organic compounds (VOCs) as
well. Zirconium was detected in 21 six samples at concentrations ranging from 5.13 to 13.97 mg/kg.
Thallium was detected in the sample at 4.85 mg/kg from 3.2 m (10.5 ft) belowgrade. The reported results
for all other metals in the samples were consistent with background soil concentrations of the metals at
the Idaho National Engineering and Environmental Laboratory (INEEL). In the organic analysis,
methylene chloride was detected in all of the samples at very low concentrations (less than 0.01 mg/kg).
It also was detected in the method blanks. Trichloroethene was detected in the sample of soil from the
dump truck at an estimated concentration of 4.6 pg/kg.

The SVOC analysis of the soil samples indicates the presence of a number of SVOCs that would be
expected at the site, given the site history, including tributyl phosphate and some polyaromatic
hydrocarbons, which are associated with combustion of kerosene. The detected compounds include
tri-n-butyl phosphate, acenaphthene, phenanthrene, anthracene, fluoranthene, benzo(k)fluoranthene, and
benzo(b)fluoranthane. The analysis indicated that the compounds are spectrally present but at
concentrations below the sample quantitation limit. The “U” flagged sample quantitation limits,
called the method detectable limit (MDL) on the data reports, are what was reported for the compound
concentrations in the data packages. Also detected in many of the samples were 3-nitroaniline,
azobenzene, 2-methylphenol, bis(2-chlorethyl)ether, 2,6-dinitrotoluene, and numerous tentatively
identified compounds. A number of other compounds including naphthalene, 2-methylnaphathalene,
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2-chloronaphthalene, acenaphthylene, dimethylphthalate, dibenzofuran, fluorene, diethylphthalate,
carbazole, di-n-butylphthalate, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, and di-n-octylphthalate
were reported present in both the samples and the reagent blank.

3.1.1.1.2 Contaminant Summary—Based on the contaminant screening in the OU 3-13
RI/BRA, the retained OU 3-13 contaminants for this site are thallium, zirconium, Am-241, Cs-137,
Eu-154, Np-237, Pu-238, Pu-239/240, Tc-99, and U-235 (DOE-ID 1997a, Section 5.2). Section 3.1.4
summarizes the contaminants at the OU 3-14 sites. Section 3.2 summarizes the risk assessment results
from the OU 3-13 RI/BRA that are relevant to the Tank Farm soil.

3.1.1.1.3 Characterization Uncertainty—The characterization uncertainties with site
CPP-15 are listed below:

. Site characterization (western portion is incomplete and eastern portion is uncharacterized)
. Radiation activity levels

. Quantity of spilled liquid

. Spatial extent of contamination

. Source term.

3.1.1.2 Site CPP-16 Description. Site CPP-16 (Figure 3-1) is the site of a leak that occurred
January 16, 1976, through an open-bottom valve box during a routine transfer from tank WM-181 to
Process Equipment Waste (PEW) tank WL-102. Wastewater steam during the transfer melted the Teflon
flange gasket, allowing the leak to occur. The plastic liner to the valve box also melted. The leak of
low-level contaminated service wastewater drained out the bottom of the valve box into the soil beneath
the valve box, which was at a depth of 1.72 m (5 {t 8 in.) (WINCO 1976, 1991). The volume in Tank
WM-181 before the attempted transfer was 337,659 L (89,200 gal) and after was 324,410 L (85,700 gal)
(Ward 2000); therefore, no more than 13,249 L (3,500 gal) leaked onto the soil. The valve box was
replaced on January 19, 1976, with a concrete bottom valve box and stainless steel liner that extends 2 m
(6 t 9 in.) below ground surface (bgs) as part of the ICPP radioactive waste system project. Specifics of
what was encountered during the construction activities—that is, how much soil was removed, or how
much remains—are not known. Site CPP-16 was originally included in OU 3-07, which underwent a
Track 2 Investigation in 1992 (WINCO 1993d). The Track 2 was performed on the basis of the
information available and CPP-16 was recommended for no further action (WINCO 1993d; DOE-ID
1994). Site CPP-16 is being reinvestigated because with the consolidation of all Tank Farm soil and sites
within CPP-96, this site is subject to OU 3-14 RI/FS activities.

3.1.1.2.1 Data Review—Soil samples indicate the contamination did not penetrate the soil
beneath the valve to depths greater than 0.9 m (3 ft). Therefore, the depth of contamination extends from
1.72m (5 ft 8 in.) to 2.6 m (8 ft 8 in.). The amount of soil contaminated during the spill is estimated at
25 ft’ containing 1.2 curies of Cs-137 from the 13,249 L (3,500 gal) released (WINCO 1991).

3.1.1.2.2 Contaminant Summary—From historical information, estimated contaminants
are Cs-137, Sr-90, uranium and plutonium isotopes, and some inorganic constituents (WINCO 1991).

Section 3.1.4 summarizes the contaminants at the QU 3-14 sites.

3.1.1.2.3 Characterization Uncertainty—The characterization uncertainties with site
CPP-16 are listed below:
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) Site characterization

. Radiation activity levels
J Spatial extent of contamination
. Source term.

3.1.1.3  Site CPP-20 Description. Site CPP-20 is a location north of building CPP-604

(Figure 3-1) to which acidic (i.e., pH < 2) radioactive liquid waste from INEEL facilities was transported
and unloaded via transfer hoses to an underground storage tank. The facility was used for this purpose
until 1978. The waste was destined for treatment in the PEW evaporator. Small spills would
occasionally occur through holes :n the pressurized transfer line as waste was being unloaded, resulting in
soil contamination. It has been reported that the spills were cleaned up as they occurred, but no records
exist documenting the types, quantities, and locations of the spills or verifying the effectiveness of
cleanup activities.

The entire CPP-20 area was excavated down to 12.2.m (40 ft) in 1982 as part of Phase 1 of the fuel
processing facility upgrade project. Personnel involved in the project indicate that the first 3 m (10 ft) of
the excavation were backfilled with soil contaminated with radionuclides at activities of 5 mR/hour or
less. The source of the contaminated soil is unknown, but it is likely that it was from within the Tank
Farm. The remaining 9.1 m (30 fi) of the excavation was reportedly backfilled with clean (i.e., not
radiologically contaminated) soil. Portions of the area were excavated a second time as part of the fuel
processing facility upgrade project in the 1983-84 timeframe. Reportedly the eastern portion of CPP-20
was excavated to a depth of 12.2 m (40 ft). At the location of valve box C-30, contaminated soil was
encountered and removed. The first 3 m (10 ft) of the excavation were reportedly backfilled with
radiologically contaminated soil with activities of 3 mR/hour or less and the remainder of the excavation
backfilled with clean soil from Central Facilities Area (CFA).

Site CPP-20 was originally included in OU 3-07, which underwent a Track 2 investigation in 1992
(WINCO 1993d). On the basis of the information indicating contaminated soil had been removed from
the site during the fuel processing facility upgrade project, the site was recommended for no further
action, contingent on the evaluaticn of the contaminated backfill as part of the OU 3-13 BRA
(DOE-ID 1997a). The site was evaluated as part of the OU 3-13 BRA, using analytical results obtained
from the fuel processing facility upgrade project.

3.1.1.3.1 Data Review—No sampling and analysis of the contaminated backfill, reportedly
present between 9.1 and 12.2 m (30 and 40 ft) belowgrade, has been performed. The sampling and
analysis of other excavated Tank Farm soil as part of the fuel processing facility upgrade project was used
in the OU 3-13 BRA evaluation. The maximum detected concentration of arsenic, 5.9 mg/kg, is just
above the background level (5.8 mg/kg) found in INEEL surface soil. The radionuclides detected at the
highest activities, Sr-90 and Cs-137, were analyzed at 330 + 3 pCi/g and 114 + 1 pCi/g, respectively.
Other detected radionuclides had maximum activities no greater than 2.2 pCi/g (WINCO 1993d).

3.1.1.3.2 Contaminant Summary—Based on contaminant screening in the OU 3-13
RI/BRA evaluation, the retained OU 3-13 contaminants for CPP-20 are arsenic, Am-241, Cs-134, Cs-137
Co-60, Eu-154, Np-237, Pu-238, Sr-90, and Tc-99. (DOE-ID 1997a, Section 5.2). Section 3.1.4
summarizes the contaminants at the OU 3-14 sites. Section 3.2 summarizes the risk assessment results
from the OU 3-13 RI/BRA that are relevant to the Tank Farm soil and aquifer beneath INTEC.
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3.1.1.3.3 Characterization Uncertainty

The characterization uncertainties with site CPP-20 are listed below:
. Site characterization

. Radiation activity levels

. Quantity of spilled liquid

. Spatial extent and location of contamination

® Source term.

3.1.1.4  Site 24 Description. Site CPP-24 is a contaminated soil site in the Tank Farm area
resulting from a 1954 accidental dumping of a bucket, approximately 3.8 L (1 gal), of liquid radioactive
waste (400 mR/hr) while work was being conducted in the vicinity of a tank WM-180 riser (Figure 3-1)
(WINCO 1993d). The spill covered a 0.9 x 1.8-m (3 x 6-ft) area. The liquid would have contained
mercuric nitrate, nitric acid, and radionuclides. The contamination from the spill was reportedly cleaned
up (logbooks indicate that the spilled material was removed) and documented in a radioactivity incident
report. Though the exact location of this spill is not known, radiation surveys in the area revealed no
radiation levels above background (WINCO 1993d; DOE-ID 1994).

This site was recommended in a Track 2 investigation as a no further action site because the source
was documented as having been ramoved and any residual contamination would be addressed during the
OU 3-13 RUFS (WINCO 1993d). Site CPP-24 is being reinvestigated because with the consolidation of
all Tank Farm soil and sites within CPP-96, this site is subject to OU 3-14 RIFS activities.

3.1.1.4.1 Data Review— No known sampling has been done at site CPP-24, and based on
historical information, the spilled liquid would have contained mercuric nitrate, nitric acid, and
radionuclides. The specific contaminants are unknown.

3.1.1.4.2 Contaminant Summary—Based on historical information, the spilled liquid
would have contained mercuric nitrate, nitric acid, and radionuclides. Section 3.1.4 summarizes the
contaminants at the OU 3-14 sites.

3.1.1.4.3  Characterization Uncertainty—The characterization uncertainties with site
CPP-24 are listed below:

. Site characterization

. Radiation activity levels

° Exact spill location

. Spatial extent of contamination (depth is unknown, surface area is historically reportedly as

09x1.8m/[3x6ft])

. Source term.



3.1.1.5 Site CPP-25 Description. Site CPP-25 is located in the same general area as CPP-20 and
overlaps the CPP-20 site on the eastern edge (Figure 3-1). It is the location of a ruptured transfer line that
was being used to transfer liquid waste from tank WC-119 to the PEW evaporator feed tank (WL-102)
(see Figure 2-15). The rupture resulted in a release of an unknown quantity of liquid waste adjacent to the
north side of building CPP-604 in August 1960. Reportedly, at the time of the incident radiation readings
in the contaminated soil ranged from 2 to 4 R/hour. Approximately 7 m’ (9 yd®) of soil was removed
after the spill and the side of the building was washed to remove contamination. No records exist to
verify the effectiveness of these cleanup activities.

As described for CPP-20, the area where CPP-25 is located was excavated during the 1981 and
198384 fuel processing facility upgrade project. The excavations were reportedly filled with clean fill in
the upper 9.1 m (30 ft) and with 3-5 mR soil from 9.1 to 12.2 m (30 to 40 ft). Site CPP-25 underwent a
Track 2 investigation in 1992 (WINCO 1993d). On the basis of the information indicating contaminated
soil had been removed from the site during the fuel processing facility upgrade project, the site was

recommended for no further action, contingent on the evaluation of the contaminated backfill as part of
the OU 3-13 RI/FS.

3.1.1.5.1 Data Review—No known sampling has been done at site CPP-25.

3.1.1.5.2  Contaminant Summary—Site CPP-25 was evaluated as part of the OU 3-13
RUBRA, using site CPP-20 analytical results obtained from the fuel processing facility upgrade project.
The retained OU 3-13 contaminants for site CPP-20/CPP-25 from the contaminant screening process in
the OU 3-13 RIUBRA are arsenic, Am-241, Cs-134, Cs-137, Co-60, Eu-154, Np-237, Pu-238, Sr-90, and
Tc-99 (DOE-ID 1997a, Section 5.2). Section 3.1.4 summarizes the contaminants at the OU 3-14 sites.
Section 3.2 summarizes the risk assessment results from the OU 3-13 RI/BRA that are relevant to the
Tank Farm soil and aquifer beneath INTEC.

3.1.1.5.3 Characterization Uncertainty—The characterization uncertainties with site
CPP-25 are listed below:

Site characterization

. Radiation activity levels

. Quantity of spilled liquid

. Spatial extent of contamination
. Source term.

3.1.1.6  Site CPP-26 Description. Site CPP-26 (Figure 3-1) consists of soil potentially
contaminated by radioactive steam that was inadvertently released to the air through a faulty hose
coupling on a decontamination header. The header was used for routine preventive maintenance of
transfer lines in the Tank Farm. The release occurred in 1964 when a section of the decontamination
header was being flushed to allow the addition of new tie-ins to the header. During the flushing process,
the facility operator discontinued flushing after steam was observed leaking to the atmosphere from a
hose coupling. The weather conditions at the time of the release included high winds, which resulted in a
cloud of steam contaminating an estimated 5.3 hectares (13 acres) to the northeast of the release location.
Four of the hectares (10 acres) were outside the INTEC security fence present at that time. Currently,
only about 0.4 hectare (1 acre) of the original 5.3 hectares (13 acres) is now outside the facility fence.
(See Figures 3-2 and 3-3)
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Following the release, a sample of mud was collected near the decontamination header. It was
found to contain 520 pCi/g Cs-137, 3.3 pCi/g Cs-134, 22,400 pCi/g Ce-144, 3,600 pCi/g Ru-106,
810 pCi/g Ru-103, and 0.03 pCi/g Pu-242. Reportedly, the liquid present near the header was cleaned up,
solidified, and sent to the Radioactive Waste Management Complex (RWMC) for disposal. A surface
radiation survey following the 1964 incident detected between 2 and 10 mR/hour in the soil, with one area
as high as 200 mR/hour of gross radiation.

The CPP-26 site has been disturbed extensively since the release. A portion of the release site
nearest to the decontamination header was excavated during the construction of buildings CPP-699 and
CPP-654, and Calcined Solids Storage Facilities 4, 5, and 6. A portion of the site has been covered by the
construction of Hemlock Street. Any remaining contamination from the release that is within the current
Tank Farm boundaries has been covered with 0.6 m (2 ft) of soil, a 0.5-mm (20-mil) thick membrane
liner, and an additional 15 cm (6 in.) of soil to prevent the liner from blowing away. Therefore, the
contamination from the steam release would be expected to be approximately 0.8 m (2.5 ft) bgs in the
Tank Farm area.

3.1.1.6.1 Data Review—1In 1991, a surface radiation survey of the area was performed.
Elevated gamma/beta radiation was not detected on the surface outside the Tank Farm that had not been
disturbed since the steam release incident. Site CPP-26 was characterized as part of the OU 3-07 Track 2
investigation in 1992 (WINCO 1993d). A stainless steel hand auger was used to drill three boreholes in
the Tank Farm soil near the location of the steam release to determine the nature and extent of residual
contamination. (See Figures 3-2, 3-3 and 3-7). These three boreholes were located to the east and
northeast of building CPP-635. Two boreholes were drilled to approximately 1.8 m (6 ft) below the Tank
Farm liner; the third borehole was abandoned at 1.2 m (4 ft) below the liner because of the presence of
concrete. Nine soil samples, including three duplicate samples, were collected from the three boreholes.
The selection of the appropriate depths in each borehole from which to collect the soil samples was based
on the highest measured radiation reading on soil collected as the borehole was drilled. The collected
samples were analyzed for VOCs, selected metals, fluoride, nitrate, nitrite, pH, and radionuclides.

The radionuclides detected in the soil during the Track 2 investigation consist primarily of Sr-90,
Cs-137, Eu-154, and lower levels of Pu-238, Pu-239, and Am-241. The highest concentrations (Sr-90 up
to 15,800 pCi/g and Cs-137 ranged from 108 + 9.08 pCi/g to 6460 + 465 pCi/g) were measured in
samples collected between 1.2 to 1.5 m (4 to 5 ft) bgs (WINCO 19934d).

3.1.1.6.2 Contaminant Summary— Site CPP-26 was evaluated as part of the OU 3-13
RI/BRA, using analytical results cbtained from the borehole samples and process knowledge. The
retained OU 3-13 contaminants from the contaminant screening process in the OU 3-13 RI/BRA are
Am-241, Cs-137, Eu-154, Pu-238, Pu-239, Sr-90, U-234, and U-235. (DOE-ID 1997a, Section 5.2).
These contaminants include long half-life daughter radionuclides created from decay of the parent
radionuclide. Long-life daughter radionuclides contribute to the risk. Parent radionuclides, Pu-238 and
Pu-239, decay to U-234 and U-2335, respectively. Section 3.1.4 summarizes the contaminants at OU 3-14
sites. Section 3.2 summarizes the risk assessment results from the OU 3-13 RI/BRA that are relevant to
the Tank Farm soil and aquifer beneath INTEC.

3.1.1.6.3 Characterization Uncertainty— Whether the contamination detected from the
three boreholes is from the CPP-26 steam release is uncertain. The maximum concentration detected for
Cs-137 1s approximately one order of magnitude higher than would be expected, based on radioactive
decay of the most radioactive sample at the time of release in 1964. Furthermore, a significant increase in
gross beta-gamma radioactivity was measured at a depth of approximately 1.2 m (4 ft) bgs.



The characterization uncertainties with site CPP-26 are listed below:

o Site characterization (previous samples were collected adjacent to the source)

. Radiation activity levels

. Source of the contamination (boreholes may be located at a different source than the CPP-26
release)

] Source volume released

. Spatial extent of contamination

. Source term.

3.1.1.7 Site CPP-27 and CPP-33 Description. Sites CPP-27 and CPP-33 were determined to be
related to releases from the same source and, therefore, are being addressed as a single release site. These
sites consist of soil contaminated by a subsurface release of high-level liquid waste from the Tank Farm
transfer system near the northeast corner of building CPP-604 (Figure 3-1).

The soil contamination was first discovered in 1974 and determined to be from a broken transfer
line (3”-PLA-1011) located 3.7 m (12 ft) bgs. This is the release designated as CPP-27. The amount of
high-level waste was estimated at less than 379 L (100 gal) of high-level waste and between 379 and
1,136 L (100 and 300 gal) of low-level radioactive waste, containing approximately 1,000 to 3000 Ci of
radioactivity was released. The source of the waste in the vent lines was either the high-level liquid waste
(HLLW) tanks or PEW evaporato: tank (WL-102). It was suspected that the line had been leaking since
approximately 1961. Radiation readings in the soil were reportedly as high as 25 R/hour.

The contaminated soil was excavated and boxed for disposal at RWMC (area labeled 1974
excavation in Figure 3-4). The contamination was found to have spread laterally as far as 6.1 m (20 ft)
and vertically to a depth of 8.5 m (28 ft) bgs. A total of approximately 210 m’ (275 yd®) of soil was
removed from the site. Analysis of samples collected from the site in 1974 indicated Cs-137, Sr-90,
Cs-134, Eu-154, Sb-125, Ru-125, and Pu-239/240 were present in the contaminated soil. Cs-137
activities in the four samples collected over nearly a 3-month period ranged from 2.89E+4 pCi/g to
3.03E+6 pCi/g. The Sr-90 activities in three samples ranged from 9.45E+4 to 8.59E+4 pCi/g and
Pu-239/240 activities in two samples were 4.59E+2 pCi/g to 2.97E+3 pCi/g. It was estimated that after
removal of the contaminated soil, only 25 mCi of radioactivity was left at the site.

In 1983, additional contaminated soil attributed to the corroded line was encountered in the same
general area while excavating soil to replace Tank WL-102. This contamination is thought to be the
result of a separate release from the same transfer line. The contamination was designated as CPP-33 in
the Federal Facility Agreement and Consent Order (FFA/CO) (DOE-ID 1991). Approximately 10,704 m®
(14,000 yd’) of soil were removed from the site in 1983 (see the area labeled 1983 excavation in
Figure 3-4). Of this total, approximately 1,530 m’ (2,000 yd*) exceeding 30 mR/hour of beta-gamma
radiation was removed and disposed of at the RWMC. The remaining 9,180 m (12,000 yd®) were
disposed of in trenches located in the northeast corner of INTEC. The excavated area was backfilled and
a portion covered by an asphalt road. Reportedly, the residual contamination remained below and to the
sides of the excavated and backfilled area (WINCO 1993c).
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3.1.1.7.1 Data Review— In 1987, 10 observation boreholes were drilled to the top of basalt
in the CPP-27/33 area to determine the extent of contamination (see Figure 3-5). Direct radiation
readings were taken in the observation boreholes using field instruments. No samples were collected
from the boreholes for laboratory analysis. Information on the total depth of each borehole is also
unavailable. Beta/gamma radiation readings in the boreholes ranged from none detected to 50,000 counts
per minute (cpm). The location of the boreholes and the radiation reading recorded are shown in
Figure 3-5.

In 1990, a deep borehole was made in the area (completed as Monitoring Well CPP-33-1,
see Figure 3-5) and 16 soil samples were collected from the soil above the basalt and two soil samples
were collected from the 33.5-m (110-ft) interbed. The samples were analyzed for a full suite of
constituents including VOCs, SVOCs, metals, dioxins and furans, cyanide, and radionuclides. The
primary contaminants detected in the soil were Cs-137 and Sr-90. The depth of the highest activities
found were between 2.1 m (7 ft) and 8.8 m (29 ft) bgs. The maximum activities detected were
608+3 pCi/g and 328+1.8 pCi/g, respectively for Cs-137 and Sr-90.

Sites CPP-27 and CPP-33 were characterized as part of the OU 3-08 Track 2 investigation in
1992 (WINCO 1993b). Three boreholes labeled CPP-27-1, CPP-27-2, and CPP-27-3 were made at the
site (see Figure 3-5). Borehole CPP-27-1 was drilled to 14 m (46 ft) bgs and the other two boreholes
were drilled to 3.7 m (12 ft) bgs. Twenty soil samples were collected and analyzed for VOCs, metals,
selected anions, pH, and radionuclides. The selection of the appropriate depths in each borehole from
which to collect the soil samples was based on the highest measured radiation reading on soil collected as
the borehole was drilled. Sixteen of 20 samples analyzed by gamma spectroscopy had Cs-137 activities
above expected background levels. Elevated Cs-137 were measured in borehole CPP-27-1 at depths from
0.6 m (2 ft) to 6.9 m (22.5 ft) bgs, in borehole CPP-27-2 at depths from 1.2 m (4 ft) to 3 m (10 ft) bgs, and
in borehole CPP-27-3 at depths from 1.2 m (4 ft) to 1.8 m (6 ft) bgs. Slightly elevated alpha activities
were found in boreholes CPP-27-1 and CPP-27-3 at depths from 1.8 to 4.9 m (6 to 16 ft) bgs and 1.2 to
3.6 m (4 to 12 ft) bgs, respectively.

3.1.1.7.2  Contaminant Summary—This site was evaluated as part of the
OU 3-13 RI/BRA, using the analytical results from the borehole samples. The retained QU 3-13
contaminants from the contaminant screening process in the OU 3-13 RI/BRA are arsenic, chromiuma,
Am-241, Cs-137, Cs-134, Eu-154, Np-237, Pu-238, Pu-239/240, Sr-90, and U-235 (DOE 1997A,
Section 5.2). Section 3.1.4 summarizes the contaminants at OU 3-14 sites. Section 3.2 summarizes the
risk assessment results from the OU 3-13 RI/BRA that are relevant to the Tank Farm soil and aquifer
beneath INTEC.

3.1.1.7.3 Characterization Uncertainty— Another source of contamination is suspected at
site CPP-27 because the contamination found in borehole 27-1 was at a shallower depth than the leaking
vent line and the contamination is in an area that has not been disturbed by excavation. The
characterization uncertainties with site CPP-27 are summarized below:

* Chromium was not included in the source estimate for theTank Farm surface soil, it was eliminated in the screening process for
OU 3-08 (DOE 19974, Section 11). Chromium is part of the source estimate for future groundwater usage, given enough time,
chromium will reach the SRPA (DOE 1997A, Sections 16 and 29).
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. Site characterization (potential new source may exist)
. Radiation activity levels

) Source of the contamination (borehole CPP-27-1 may be located at a different source than
the initial CPP-27 release)

. Source volume released

Spatial extent of contramination
] Source term.

3.1.1.8  Site CPP-28 Description. Site CPP-28 is the contaminated soil associated with a
subsurface release of liquid waste from a breached transfer line (Figure 3-1). The leak is located

south of tank WM-181 near valve box A-6 and extends as far south as borehole CPP-79-1 (see

Section 3.1.1.15). The line was used to carry radioactive first-cycle extraction waste solutions from the
uranium recovery process to the Tank Farm (see Figure 3-6). The breach, a 0.4-cm (one-eighth-in.)
diameter hole drilled into a transfer line (PWA 1005), was discovered in 1974, during installation of a
cathodic protection electrode. The breach of the line is suspected to have occurred during installation in
1955. Though the 7.6-cm (3-in.) stainless steel transfer line was enclosed in pipe encasement,
deterioration of the encasement allowed liquid to be released through the joints to the surrounding soil.
Contaminated soil, encountered at 1.8 m (6 ft) bgs in 1974, reportedly had radiation readings of up to
40 R/hour. At the time, it was estimated that 454 L (120 gal) of liquid waste containing 6,000 Ci of
radioactivity was released between 1955 and 1974 (Allied Chemical 1974). This estimate was later
shown to be low, as discussed below.

Following the 1974 discovery of contaminated soil, six boreholes were drilled in the area and a soil
sample was collected from the bottom of each borehole. The samples were collected from depths that
ranged from 2 m (6.5 ft) bgs to 3 m (10 ft) bgs. The samples were screened for radioactivity in the field.
The highest activity (40 R/hour) was detected in a sample collected from a depth of 2 m (6.5 ft) bgs. The
area around the transfer line was excavated and approximately 43 m® (56 yd®) of contaminated soil having
an estimated 3,000 Ci of gross radioactivity was removed. Samples taken from the contaminated soil had
the following distribution of radionuclides (by activity): 0.2% Mn-54, 0.5% Co-60, 3.2% RwRh-
106,1.4% Cs-134, 12.2% Cs-137, 21.4% Ce-144, 1.3% Eu-154, 0.8% Eu-155, and 59% Sr/Y-90. No
contaminated soil below the pipe encasement (approximately 2 m (6.5 ft) bgs) was removed because of
the high radiation levels. It was estimated that approximately 4.2 m’ (4.7 yd®) of contaminated soil was
left in place and the excavation backfilled. Eleven boreholes were installed in the backfilled excavation
to measure the radiation levels in the soil. Radiation readings in each of the boreholes were measured to a
depth of 3.7 m (12 ft) bgs. Significant subsurface radiation was detected in four of the boreholes and
indicated that the contamination extended to a depth of approximately 2.7 m (9 ft) bgs. The horizontal
extent of contamination at the site was estimated to be 2.7 m (9 ft) in diameter. The boreholes were
supposedly cut off belowgrade and abandoned. An attempt was made to locate and excavate the 1974
observation boreholes during the OU 3-07 Track 2 investigation in 1992 (WINCO 1993d). The
investigation failed to locate the boreholes and it is uncertain whether the wells are still present at the site
or have been removed.

During the 1993 to 1996 Tank Farm upgrades, portions of sites CPP-28, CPP-25, CPP-20 and
CPP-79, were excavated. Excavation depths ranged from 0 to 11 m (0 to 35 ft) bgs, with most being
completed at approximately 4.6 m (15 ft) bgs. Field gamma/beta radiation measurements encountered
during excavation ranged from 0 to 5 R/hour.
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Information gained during characterization of site CPP-79 led investigators to believe that the
depth and extent of contamination at CPP-28 have been underestimated. Soil in borehole CPP-79-1,
which is located approximately 9.1 m (30 ft) southeast of the location of the transfer line leak (CPP-28),
was found to be contaminated at a depth of 9.1 (30 ft) bgs. Field readings were measured of 90 R/hr at a
depth of 2.4 m (8 ft) bgs and of 400 R/hour on a sample at about 9.1 m (30 ft) bgs while borehole
CPP-79-1 was bemg drilled. Samples collected from Borehole CPP-79-1 (Figure 3-7) have significant
gross alpha (8.09E5+9.7E4 pCi/g) and beta (1.89E6+1.5E6 pCi/g) activities with high concentrations of
Cs-137 (3.37E7+1.1E6 pCv/g), Sr-90 (5.41E6+4.9E3 pCi/g) and Am-241 (1.66E4+2.2E3 pCi/g). The
extremely high concentrations of radionuclides strongly suggest that the contamination is related to a leak
of first-cycle raffinate such as at site CPP-28. In addition, the preferential migration pathway from
CPP-28 to Borehole CPP-79-1 would be the sandy backfill placed in pipeline excavations. The data
suggest that contamination at CPP-28 extends from 2 m (6.5 ft) bgs to the soil basalt interface at 12.8 m
(42 ft) bgs and south of the original release site because tank WM-181 is immediately north of the site.
Based on this and the proximity of the CPP-79-1 borehole to the transfer line leak, the original (1974)
estimates of the quantity of waste released to the soil at CPP-28 were reevaluated.

3.1.1.8.1 Data Review—Bounding calculations were conducted to estimate the amount and
activity of first-cycle extraction waste that leaked through the hole in the pipeline. Converting
conservative radiological field screening readings (400 R/hour) to the concentration of Cs-137 were used
to obtain a Cs-137 activity of 34 Ci/L (9 Ci/gal) for the release. Using an estimated amount of liquid
waste transferred through the pipeline during its operational lifetime, the total release of 13,627 L (3,600
gal) from the pipeline was on the order of 32,000 Ci. Tank Farm soil containing an estimated 3,000 Ci
was reportedly excavated from the area in 1974. Therefore, the estimated release in the vicinity of the
pipeline is 29,000 Ci (WINCO 19934).

Because of the lack of soil sampling data for the release, the OU 3-07 Track 2 investigation

(WINCO 1993d) estimated contaminant concentrations in soil based on a release of first-cycle raffinate
with a composition from operations during the 1971-74 timeframe and adjusted for 18 years of
radioactive decay. These contaminant estimates did not include Pu-238. A value of 276,000 pCi/g
measured in nearby borehole CPP-79-1 (Figure 3-7) at about 12 m (40 ft) bgs was added because this
contaminant is expected to be present at about 3 m (10 ft) bgs because it has been measured in adjacent
areas and is known to be part of the process that led to this release. No attempt was made to estimate
metals or organic compounds that may have been released at this site. However, data concerning the
concentrations of metals and radionuclides were used to provide a source estimate of the masses of
individual metals and radionuclides for the Track 2 investigation (WINCO 19934d).

3.1.1.8.2 Contaminant Summary—This site was evaluated as part of the OU 3-13
RI/BRA. The retained OU 3-13 contaminants from the contaminant screening process in the OU 3-13
RI/BRA are Ce-144, Cs-134, Cs-137, Co-60, Eu-154, Np-237, Pu-239, Pu-240, Pu-241, Pu-242, Ru-106,
Sr-90, H-3, U-234, U-235, and U-236. (DOE-ID 1997a, Section 5.2). Section 3.1.4 summarizes the
contaminants at the OU 3-14 sites. Section 3.2 summarizes the risk assessment results from the OU 3-
13 RI/BRA that are relevant to the Tank Farm soil and aquifer beneath INTEC.

3.1.1.8.3  Characterization Uncertainty—The characterization uncertainties with site
CPP-28 are summarized below:

. Site characterization

. Source of release Source volume released
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o Spatial extent of contamination (The depth and extent may be larger than initially thought.
Site CPP-28 contamination may have been found as far southeast as borehole CPP-79-1.)

. Source term.

3.1.1.9 Site CPP-30 Description. Site CPP-30 is an area of radioactively contaminated soil near
valve box B-9 that was discovered by maintenance personnel in 1975 (Figure 3-1). The contamination
covered an area of 37.2 m® (400 i) and produced radiation levels of up to 1 R/hour. The area was
contaminated during a one time preventative maintenance activity in which residual decontamination
solution from the floor of the value box contaminated personnel clothing and equipment, which were
brought to the surface and inadvertently placed on blotter paper that covered the ground surface. The
contamination spread to the soil either through handling or tears in the blotter paper. The contaminated
soil was removed, placed in 55-gal drums, and disposed of at the RWMC (WINCO 1993d; DOE-ID
1994). Subsequent surface radiation surveys in the area have not shown radiation levels above
background.

This site was recommendzd in a Track 2 investigation as a no further action site because the
entire area has been excavated in rhe past and the contaminated soil was removed (WINCO 1993d). Site
CPP-30 1s being reinvestigated because with the consolidation of all Tank Farm soil and sites within
CPP-96, this site is subject to OU 3-14 RI/FS activities.

3.1.1.9.1 Data Review— No known sampling has been done at site CPP-30.

3.1.1.9.2  Contaminant Summary— No known sampling was performed, and the
contaminants are unknown. .Section 3.1.4 summarizes the contaminants at the OU 3-14 sites.

3.1.1.9.3  Characterization Uncertainty— The characterization uncertainties with site
CPP-30 are listed below:

. Site characterization

. Quantity of contamination released
. Spatial extent of contamination

. Source term.

3.1.1.10 Site CPP-31 Description. Contamination at site CPP-31 was discovered in 1975 during
drilling operations. A monitoring borehole (A-53) was being drilled at a location approximately 4.6 m
(15 ft) west of tank WM-183 and 3 m (10 ft) south of the edge of the tank vault (see Figure 3-1).
Beta/gamma radiation levels in the soil brought to the surface during the auger drilling, reportedly ranged
from 100 R/hour, at 4.6 m (15 ft) bgs to 500 R/hour at 6.7 m (22 ft) bgs.

An investigation into the source of contamination at site CPP-31 revealed that in November 1972,
liquid radioactive waste was released to the surrounding soil during a transfer between tanks WM-181
and WM-180. During the transfer, the liquid waste was inadvertently routed through an 8-cm (3-in)
diameter carbon steel waste transfer line (WRV-1037). Though not in use, the waste had entered the
line, located approximately 1.5 m (5 ft) bgs through a normally closed valve (WRV-1147). The cause of
the corrosion and failure of the carbon steel line is speculated to be the highly acidic waste. An estimated
52,996 L (14,000 gal) of waste wes released, contaminating approximately 459 — 612 m’ (600 to 800 yd®)
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of soil. The waste was calculated to contain 28,000 Ci of fission products, primarily Cs-137, Sr-90, and
Y-90 (Allied Chemical 1975).

3.1.1.10.1 Data Review— In 1975 following the discovery of the release, the carbon steel
line was cut at the valve and capped to prevent any further waste from entering the line. To investigate
the release, 33 “observation boreholes” (designated as A53 through A53-31 and A-55) were installed to
delineate the extent of contamination in the subsurface (see Figure 3-8). Following installation, direct
radiation readings were obtained in the boreholes by lowering a string of thermoluminescent dosimeter
(TLD) chips down the pipe for a period of 1 hour. Readings from the boreholes ranged from background
levels to 50 R/hour. Based on the readings obtained, the zone of greatest contamination was estimated to
be between 4 m (13 ft) and 6 m (20 ft) bgs. Seven boreholes had readings of 10 R/hour or greater at one
or more points between 4 m (13 ft) and 6 m (20 ft) bgs. In the general vicinity of valve box A-6, high
radiation fields (up to 4 R/hour) were measured at depths of 0.6 to 3 m (2 to 10 ft) bgs. Based on these
measurements, the volume of the contaminated soil was estimated to be approximately 150 m® (200 yd*)
in the 10 R/hour range and 300 m’ (400 yd®) in the 1 R/hour range.

Soil samples were collected in 1975 and analyzed for radionuclides. Using this data, 1992 soil
concentrations were calculated based on 18 years of radioactive decay. Estimated 1992 radionuclide
concentrations include Cs-137 (at up to 2,190,000 pCi/g), Sr-90 (up to 710,000 pCi/g), Pu-239/Pu-240
(up to 1,500 pCi/g), and U-235 (up to 9,000 pCi/g). Other radionuclides estimated to be present at lesser
concentrations are Co-60, Cs-134, and Ru-106.

In the earty 1980s, several additional boreholes, designated the 81-series, were installed in the Tank
Farm area. As part of the 1992 OUU 3-07 Track 2 investigation (WINCO 1993d), radiation readings were
collected from 10 of the A53 and 81 series “observation boreholes.” Readings ranged from background
levels to 22,300 mR/hour. Based on the down-hole gamma radiation readings, a map showing cross
sections of the contamination zone at CPP-31 was prepared (Figure 3-9). The available information
indicates that most of the soil contamination is concentrated between 3 to 7.6 m (10 to 25 ft) bgs in the
area of the HLLW transfer lines PWA-1005 and 1030, with a smaller but shallower source of high soil
contamination in the immediate area surrounding valve box A-6.

3.1.1.10.2 Contaminant Summary—This site was evaluated as part of the OU 3-13
RI/BRA. The retained OU 3-13 contaminants from the contaminant screening process in the OU 3-13 -
RI/BRA are Cs-134, Cs-137, Co-60, Eu-154, Pu-239/240, Ru-106, Sr-90, and U-235. (DOE-ID 1997a,
Section 5.2). Section 3.1.4 summarizes the contaminants at OU 3-14 sites. Section 3.2 summarizes the
risk assessment result from the OU 3-13 RI/BRA that are relevant to the Tank Farm soil and aquifer
beneath INTEC.

3.1.1.10.3 Characterization Uncertainty—The characterization uncertainties with site
CPP-31 are summarized below:

. Site characterization
o Release characteristics of the source
. Spatial extent of contamination source term

o Source term (the estimated 28,000 Ci represents about 50% of known Tank Farm soil
source).
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3.1.1.11 Site CPP-32 Description. Sites CPP-32E and 32W are two areas of localized
contamination near valve box B-4 (Figure 3-1). The contamination at CPP-32E (southwest of valve box
B-4) appears to have originated from the condensation of contaminated water vapor in valve box B-4 that
was released to the ground surface from the stand pipe (air vent tube and view port pipe) that extends out
of the valve box. This area is approximately 0.7 m” (8 ft) and extends to a depth of about 0.3 m (11ft)
bgs.

Site CPP-32W 1s approximately 15 m (50 ft) northwest of valve box B-4 and the source of the
release is suspected to be a result of a leak of radioactive liquid from a 5.1-cm (2-in.) diameter
aboveground transfer line used to pump water from tank sumps to the PEW evaporator. This area is
approximately 0.6 m” (6 ft*) and extends to a depth of about 0.3 m (1 ft). Both sites were identified in
December 1976 and described as having surface radiation contamination up to 2 R/hour. It is unknown if
any cleanup of the sites occurred after they were identified in 1976. Both of these surface releases have
since been covered with 0.76 m (2.5 ft) of soil and the Tank Farm membrane, which was installed in
1977.

3.1.1.11.1 Data Review—During the OU 3-07 Track 2 investigation in 1992
(WINCO 1993d), only soil samples from site CPP-32E were collected. Not knowing the exact release
location and desiring not to penetrate the Tank Farm membrane unnecessarily, the field team took no
samples from CPP-32W. When a soil borehole was drilled adjacent to the vent tube a depth of 1.5 m
(5 ft) below the Tank Farm membrane, the concrete valve box was encountered. Therefore, the field team
was unable to drill the borehole to the projected depth of 1.8 m (6 ft). The sample results from site
CPP-32E are assumed to be representative of the contaminant concentrations at site CPP-32W.

During field screening, the highest beta/gamma radiation reading, 900 cpm above background, was
detected between 0.4 to 4 m (1.4 and 2.9 ft) below the membrane about 0.76 m (2.5 ft) below the current
ground surface. This depth is roughly equivalent to the ground surface at the time of the release. At the
bottom of the borehole, the beta-gamma radiation had decreased to 250 cpm above background. Based on
the field radiation measurements, one soil sample was collected at a depth of 0.43 to 0.70 m (1.4 to 2.3 ft)
and two soil samples were collected at a depth of 0.67 to 0.88 m (2.2 to 2.9 ft) below the membrane. The
samples were analyzed for VOCs, two metals, mercury and cadmium, gamma-emitting radionuclides,
gross alpha and gross beta radiaticn, and Sr-90.

The gross alpha concentrations from the three samples ranged from 14.8 pCi/g to 21.5 pCi/g and
were within normal background concentrations. Therefore, no isotopic analysis of the alpha-emitting
radionuclides was performed. The gross beta concentrations from the three samples ranged from 350
pCi/g to 724 pCi/g with the subsequent isotopic analysis of Sr-90 ranging from 153 pCi/g to 278 pCi/g.
Of the anthropogenic gamma-emitting radionuclides, only Cs-137, at concentrations, ranging from 133
pCi/g to 277 pCi/g, and Eu-154, at concentrations, ranging from 0.456 pCi/g to 0.811 pCi/g, were
detected.

3.1.1.11.2  Contaminant Summary—Site CPP-32E/W was evaluated as part of the OU 3-13
RI/BRA. The retained OU 3-13 contaminants from the contaminant screening process in the OU 3-13
RI/BRA are Cs-137, Eu-154, and 3r-90 (DOE-ID 19972, Section 5.2). Section 3.1.4 summarizes the
contaminants at the OU 3-14 sites. Section 3.2 summarizes the risk assessment results from the OU 3-13
RI/BRA that are relevant to the Tank Farm soil and aquifer beneath INTEC.

3.1.1.11.3 Characterization Uncertainty—The characterization uncertainties with site
CPP-32E and CPP-32W are summarized below:

. Site characterization (CPP-32E and CPP-32W [no previous samples of CPP-32W])
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U Exact spill location

. Source volume released
. Spatial extent of contamination
o Source term.

3.1.1.12  Site CPP-33 Description. This site (CPP-33) is addressed under site CPP- 27, (see
Section 3.1.1.7).

3.1.1.13  Site CPP-58E Description. Site CPP-58 was partitioned into two separate units
(CPP-58E and CPP-58W) for evaluation because it is composed of two separate areas of soil
contaminated by leaks of PEW evaporator condensate (Figure 3-1). Site CPP-58W is now located
beneath building CPP-649. The presence of the building precluded the collection of soil samples at site
CPP-58W (see subsection 1.1.14). Samples from site CPP-58E were used for assessing the nature of
contamination at site CPP-58W for the OU 3-13 BRA (DOE-ID 1997a).

Site CPP-58E has contamiration resulting from a 1976 subsurface release of PEW evaporator
condensate. The PEW evaporator was used to concentrate all dilute low and intermediate-level
radioactive liquid waste. The concentrated “bottoms” solution from the PEW evaporator was sent to the
Tank Farm as incidental liquid waste and the “overhead” condensate was sent to the service waste system.
An estimated 75,700 L (20,000 gal) of condensate was released because a transfer line failed between the
PEW evaporator and the service waste diversion system in building CPP-751. The release occurred at a
point in the transfer pipe where it makes a 90° turn and the diameter of the line narrows from 8 cm to 5
cm (3. to 2 in.) The line is buried 1.8 m (6 ft) bgs. An estimated 51 mCi of H-3, 2 mCi of Sr-90, 4 m
Ci of u-106, 2 mCi of Cs-137, and 1 m Ci of Ce-144 were released. Though the damaged line was
repaired, the contaminated soil wes likely left in place and covered with clean soil.

3.1.1.13.1 Data Review—As part of the 1992 Track 2 investigation for OU 3-11
(WINCO 1993a), two boreholes were made at the CPP-58E site. The locations of the boreholes were
selected so that underground utilities would not be damaged. One borehole was drilled to a depth of
3.6 m (12 ft) bgs and was located approximately 9.1 m (30 ft) southwest of the release. The other was
drilled to a total depth of 14 m (46 ft) bgs and was located within 3.6 m. (12 ft) of the release site. It was
planned that samples for laboratory analysis would be collected from intervals exhibiting the highest
gamma/beta radiation fields as measured with field instruments. However, no radiation above
background was detected in either borehole; therefore, samples that were representative of the entire
drilled intervals were collected. Thirteen samples were collected from the two boreholes and analyzed for
VOCs, selected metals (mercury and cadmium), fluoride, nitrate, nitrite, pH, and radionuclides.

Sampling and analysis showed gross alpha activity ranged from 3.92+0.67 pCi/g to
24.4+3.28 pCi/g. Only the sample collected from 2.4 to 3.0 m (8 to 10 ft) in borehole CPP-58E-1
exceeded the background activity of 20 pCi/g. Subsequent isotopic analyses for alpha-emitting
radionuclides on this sample detected U-234 and U-238 below background concentrations and Pu-238,
U-235, Pu-239, and Am-241 above background concentrations.

Sampling and analysis showed Cs-137 and Sr-90 as present above background levels. The gross
beta activity ranged from 31.3+2.78 pCi/g to 271+22.1 pCi/g with all samples exceeding background
activity of 30 pCi/g. Subsequent isotopic analysis for Sr-90 detected concentrations ranging from

0.877+0.276 pCi/g to 33.4+3.17 pCi/g. In general, lower concentrations of Sr-90 were measured in
borehole CPP-58E-2 than in CPP-58E-1. This is consistent with borehole CPP-58E-1 being closer to the
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location of the release. The results of the gamma analysis detected only Cs-137 and K-40. The
concentrations of K-40 are within normal background ranges. Cs-137 activities ranged from
0.269+0.0211 pCi/g to 63.1+4.57 pCi/g with the higher concentrations detected at a depth of less than
6.7 m (22 ft) in borehole CPP-58E-1 and at depths less than 3.0 m (10 ft) in borehole CPP-58E-2.

Below a depth of 1.8 m (6 {t) bgs, the primary contaminants detected were Cs-137 and Sr-90. This
is consistent with the waste stream that was reported to have been released. Cs-137 concentrations are
generally higher than Sr-90 concentrations above 6.7 m (22 ft) in borehole CPP-58E-1 and above 3.7 m
(12 ft) in borehole CPP-58E-2. Bezlow these depths, Sr-90 concentrations are higher than Cs-137
concentrations. This relationship is believed to be the result of the greater mobility of Sr-90 relative to
Cs-137, given that these two radicnuclides were likely in roughly equal concentrations in the released
condensate. The contaminated zone for this site is estimated as being present from 1.8-14.0 m (6-46 ft)
bgs. The volume of contaminated soil is estimated as 7,702 m® (272,000 ft*).

3.1.1.13.2 Contaminant Summary—Site CPP-58E was evaluated as part of the OU 3-13
RIVBRA. The retained OU 3-13 contaminants from the contaminant screen process in the OU 3-1
RI/BRA are Am-241, Cs-137, Eu-154, Pu-238, Pu-239, Sr-90, and U-235 (DOE-ID 1997a, Section 5.2).
Section 3.1.4 summarizes the contaminants at the OU 3-14 sites. Section 3.2 summarizes the risk
assessment results from the OU 3-13 RI/BRA that are relevant to the Tank Farm soil and aquifer beneath
INTEC.

3.1.1.13.3  Characterization Uncertainty—The characterization uncertainties with site
CPP-58E are summarized below:

. Site characterization (to confirm estimated activity released)
. Radiation activity levels
o Spatial extent of contamination.

3.1.1.14  Site CPP-58W Description. Site CPP-58 is composed of two areas of soil contamination
associated with the PEW evaporator. Site CPP-58E is soil contamination resulting from a subsurface
release of PEW evaporator condensate in 1976 (see Section 3.1.1.13) and site CPP-58W consists of soil
affected by a release of PEW evaporator condensate in 1954. The PEW evaporator was used to
concentrate all dilute low and intermediate-level radioactive liquid waste. The concentrated bottoms
solution from the PEW evaporator was sent to the Tank Farm as incidental liquid waste and the overhead
condensate was sent to the service waste system. The condensate leaked from a transfer line buried 1.8 to
2.4 m (6 to 8 ft) bgs, between buildings CPP-604 and CPP-601. No information is available on how often
the transfer line was used, how long the pipe leaked, the quantity of condensate released, or the length,
width, or depth of contamination. Since the time of the release, building CPP-649 was constructed on top
of the area where the spill occurred. If the contaminated soil was not removed during excavation for the
building footers, it is believed to be contained below the building.

3.1.1.14.1 Data Review—Because site 58W is located beneath building CPP-649, the
presence of the building prevents the collection of soil samples (WINCO 1993a).

3.1.1.14.2 Contaminant Summary—Samples from site CPP-58E were used in the OU 3-13

RI/BRA for evaluating the risk from site CPP-58W. The retained OU 3-13 contaminants from the
contaminant screening process in the OU 3-1 RUBRA are Am-241, Cs-137, Eu-154, Pu-238, Pu-239,
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Sr-90, and U-235 (DOE-ID 1997z, Section 5.2). Section 3.1.4 summarizes the contaminants at the
OU 3-14 sites. Section 3.2 summarizes the risk assessment results from the OU 3-13 RI/BRA that are
relevant to the Tank Farm soil and aquifer beneath INTEC.

3.1.1.14.3  Characterization Uncertainty—The characterization uncertainties with site
CPP-58W are summarized below:

o Site characterization (no previous samples of CPP-58W)
. Radiation activity levels

. Source volume released

° Spatial extent of conramination

. Source term.

3.1.1.15 Site CPP-79 Description. South of tank WM-181 are sites CPP-28 and CPP-79
(see Figure 3-6). Site CPP-79 is defined as soil contaminated in July and August of 1986 by the releases
of waste solutions due to an obstruction in a transfer line buried about 3.0 m (10 ft) bgs. However, during

investigations a second, deeper zone of contamination was discovered beneath this site and is discussed
with site CPP-28 (see Section 3.1.1.8).

On July 7, 1986, during a transfer from the Waste Calcining Facility (WCF) sump tank (WCF-119)
to the PEW evaporator feed tank (WL-102) and again on August 2, 1986, during a transfer from the New
Waste Calcining Facility (NWCF) decontamination area sump tank (NCD-123), the volume of liquid
received at tank WL-102 did not ratch the volume transferred. An investigation revealed that a valve in
the transfer line was partially closed, causing waste solutions to backup into valve box A-2. The waste
exited valve box A-2 along the secondary tile encasement of two waste transfer lines and drained to the
soil through leaks in the tile encasement (Unusual Occurrence Report WIN-86-0034-CPP, included in
Appendix E). Approximately 9,463 L (2,500 gal) of liquid waste was released containing radionuclides,
heavy metals, and traces of organic compounds. The transferred liquid waste could have been low-level
or intermediate-level, low-fluoride waste. It is believed that part of the contaminated soil at this site was
removed during the 1994 Tank Farm upgrade project.

3.1.1.15.1 Data Review—During the OU 3-07 Track 2 investigation in 1992
(WINCO 1993d), one soil borehole was drilled in the soil near the release site (borehole CPP-79-1; see
Figure 3-7). The borehole location was on a berm approximately 2.4 m (8 ft) above the ground surface in
the Tank Farm. As a result, the original land surface elevation corresponds to a depth of 2.4 m (8 ft) bgs
in the borehole. In the subsequent discussions, the depths have been adjusted to correspond to the Tank
Farm land surface and not that of the berm.

Fifteen split-spoon samples were collected from borehole CPP-70-1 and screened in the field for
gross beta-gamma radiation. Seven samples were selected from the zones having the highest radiation for
further analysis. Two of the soil samples admitted for analysis were duplicates collected between 7.3 to
8.5 m (24 to 28 ft) bgs® and one sample collected from 10 to 10.4 m (33.5 to 34.0 ft) bgs was too
radioactive to be transported offsite. The one sample had a contact surface radiation level of 400 R/hour
beta-gamma. During drilling at a depth of 9.4 m (31 ft), the drill cuttings yielded a sharp increase in

® Depths given are from the Tank Farm ground surface (i.e., 8 ft shallower than reported depths that were from the berm).
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radioactivity (more than 10,000 cpm above background). The four remaining samples were analyzed for
VOCs, mercury, cadmium, nitrate/nitrite, pH, and radionuclides.

All samples were analyzed for gross alpha- and gross beta-emitting radionuclides, with the
exception of the deepest sample, which was too radioactive to analyze. Samples collected above 8.5 m
(28 ft) bgs had relatively low activities of radionuclides, consistent with a release of WCF and NWCF
decontamination solutions. Gross alpha activity was below background levels in samples collected below
5 m (16 ft) bgs and above 8.5 m (28 ft) bgs. Gross beta and Cs-137 activities remained above background
levels from 4 to 6.7 m (14 to 22 ft) bgs. The soil samples collected from 7.3 to 8.5 m (24 to 28 ft) bgs
contained radionuclides near or below background levels.

The highest gross alpha, beta, and Cs-137 activities were from the sample collected from 4.3 to
4.9 m (14 to 16 ft) bgs. The Cs-137 concentration in this sample was 20.9+1.5 pCi/g, the Sr-90 activity
was 54.413.46 pCi/g. This sample also had detectable levels of U-238 and U-235 near background levels
and Pu-238 and Pu-239 slightly above background concentrations.

The radionuclide analysis of the sample collected from 9.8 to 9.9 m (32 to 32.5 ft) bgs measured
significantly higher gross alpha (8.09E+5+9.71E+4 pCi/g) and beta (1.89E+7x1.52E+6 pCi/g) activities
than were measured in sample intervals above 7.3 m (24 ft) bgs. Isotopic analysis of this soil also
detected significantly higher concentrations of Cs-137 (3.37E+7+1.06E+6 pCi/g), Sr-90
(5.41E+6+4.91E+3 pCi/g), and Am-241 (1.66E+4+2.18E+3 pCi/g) activities than in shallower sample
intervals. The analysis led investigators to conclude that the deeper contamination is not from the
reported WCF and NWCF decontamination solutions associated with site CPP-79. The deeper zone of
contamination appears to be the result of a release of high-level liquid, possibly contaminant migration
from site CPP-28.

Information on the lateral extent of the contamination around borehole CPP-79-1 is provided by the
results of samples from boreholes A-61 and A-62 (LMITCO 1995). These boreholes were drilled to the
west and east, respectively, of Borehole CPP-79-1 (Figure 3-5). Based on the sample results for
boreholes A-61 and A-62, contamination associated with site CPP-79 has extended as far as borehole
A-61 on the west.

Boreholes A-61 and A-62 were drilled to the west and east of borehole CPP-79-1, respectively.
Soil samples were collected and analyzed from depths of 8.7 t0 9.3 m (28.5 t0 30.5 ft)and 11.7t0 12.3 m
(38.5 t0 40.3 ft) in borehole A-61. The highest gross alpha (1,230+20 pCi/g), gross beta
(20,500+50 pCi/g), Sr-90 (3,360+30 pCi/g), and Cs-137 (25,000+2,000 pCi/g) concentrations were in the
8.7- t0 9.3-m (28.5- to 30.5 ft) sample from borehole A-61. Other radionuclides detected in this sample
include Am-241 (4614 pCi/g), Pu-239/240 (319+10 pCi/g), and U-234 (2.1+0.1 pCi/g). Concentrations
of these same constituents in the 11.7- to 12.3-m (38.5- to 40.3-ft) sample were one to four orders of
magnitude lower than in the shallower sample.

Samples were obtained frora 0.6 to 1.2 m (2.0 to 4.0 ft) and 12.3 to 12.7 m (40.3 to 41.8 ft) in
borehole A-62. Concentrations of Sr-90 and Cs-137 in the near surface soil sample from borehole A-62
were 305+3 pCi/g and 73015 pCi/g, respectively. Concentrations of these radionuclides were below
background in the deeper sample {rom borehole A-62.

Because the spill at site CPP-79 was a spill from a known source, the source term can be bounded

based on knowledge of the volume of liquid lost and knowledge of the generating waste stream. The
estimated curie content is 42 Ci.
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3.1.1.15.2 Contaminant Summary—Site CPP-79 was evaluated in the OU 3-13 RI/BRA.
The retained OU 3-13 contaminants from the contaminant screening process in the OU 3-1 RI/BRA are
Am-241, Cs-137, Pu-238, Pu-239, Sr-90, U-234, and U-235 (DOE-ID 1997a, Section 5.2). Section 3.1.4
summarizes the contaminants at the OU 3-14 sites. Section 3.2 summarizes the risk assessment results
from the OU 3-13 RI/BRA that are relevant to the Tank Farm soil and aquifer beneath INTEC.

3.1.1.158.3  Characteriation Uncertainty—L ittle uncertainty is associated with site CPP-79
because the spill at CPP-79 was a spill from a known source. The source term can be bounded based on
knowledge of the volume of liquid lost and knowledge of the generating waste stream. The estimated
curie content is 42 Ci.

3.1.1.16  Site CPP-96 Description. Site CPP-96 incorporates Tank Farm soil sites as defined in the
OU 3-14 SOW: CPP-15, CPP-20, CPP-25, CPP-26, CPP-27, CPP-28, CPP-31, CPP-32, CPP-33, CPP-58,
CPP-79, and CPP-96, as well as three Tank Farm soil sites: CPP-16, CPP-24, and CPP-30 that were
screened out for further action in the OU 3-13 RUFS. In the OU 3-14 ROD, all Tank Farm soils and
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) sites were
consolidated into CPP-96 to facilitate selection of remediation alternatives for the entire Tank Farm. The
three no further action sites were assigned to OU 3-14 in the OU 3-13 ROD because with the
consolidation of all Tank Farm soil and sites within CPP-96, these three sites are subject to the interim
action specified for the Tank Farm in the OU 3-13 ROD and OU 3-14 RI/FS activities. The interim
action relies on institutional controls with surface water control to reduce surface water infiltration into
Tank Farm soil.

3.1.1.16.1 Data Review—Data on known Tank Farm releases that are incorporated into site
CPP-96 are presented in the previous subsections for each site. The backfill soil used throughout the
Tank Farm area during maintenance and construction activities has not been characterized for
contaminants. Backfill soil typically had an activity level of 3 to 5 mR/hour.

3.1.1.16.2 Contaminant Summary—The contaminant summaries for the sites incorporated
into site CPP-96 are presented in the previous subsections for each site. Where the backfill soil has not
been sampled, no summary of backfill contaminants is provided.

3.1.1.16.3 Characterization Uncertainty—Further definition of areas of contaminated soil,
used as backfill for Tank Farm activities, and of levels of contaminated material are needed for risk
assessment and source evaluation. The characterization uncertainties with site CPP-96 are summarized
below as a composite of all the uncertainty issues related to the incorporated sites discussed previously:

. Site characterization

. Radiation activity levels

. Release locations

° Source of release

. Quantity of contamination released
. Source volume released
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. Spatial extent of contamination
. Source term.

3.1.2  Injection Well and Aquifer within INTEC Security fence Contaminant Sources

3.1.2.1 Service Waste Discharges. The INTEC injection well (site CPP-23), located north of

building CPP-666 (see Figure 3-10), was used to discharge INTEC service wastewater, which contained
low-level radioactive waste and chemical waste, to the aquifer from 1952 to February 1984 when it was
taken out of service. This injected wastewater subsequently contaminated the aquifer within the INTEC
security fence and south.

3.1.2.2  Accidental Discharges. During the operational life of the injection well (1952 to 1984),
known accidental discharges to the injection well occurred and are described below (WINCO 1994a):

. July 1953 —The contents of a tank were discharged to the wastewater flowing to the well.
A post discharge analysis showed that 51 mCi of radioactive contaminants were released in
923,640 L (244,000 gal.) of water.

. December 1958 —About 29 Ci of radioactive contaminants, including 7 Ci of Sr-90 were
released to the well.

. September 1969—-Two separate releases resulted in 19 Ci of fission products released to
the well. Releases included Cs-137, Cs-134, Ce-144, and Sb-125 in 12.4 x 10° L
(3.28 x 10% of wastewater.

. December 1969—Two releases occurred in which the quantity of Sr-90 released was
higher than expected. About 1 Ci, including 30% Sr-90, was released.

° March 1981—Mercury was detected during routine monitoring of the INTEC service waste
system. Mercury in the form of mercuric nitrate was released from processing operations in
building CPP-601, through the INTEC service waste system to the injection well. An
estimated 0.207 mg/I. of mercury was detected in service waste. The Resource Conservation
and Recovery Act (RCRA) EP toxicity limit for mercury is 0.2 mg/L (40 CFR 61.24,

Table 1).

3.1.2.3  Injection Well Contaminants. In 1989, the injection well was sealed by perforating the
casing throughout and pumping in cement. Based on a comparison to drinking water standards, the most
significant radionuclides in the service wastewater were H-3 and Sr-90. According to the Track 2
investigation (WINCO 1994a), it is estimated that a total of 22,200 Ci, approximately 96% consisting of
H-3, has been released in 4.2E+10L (1.1E+10 gal) of water. A complete historical summary of the well is
presented in Section 2 of this document. The information in subsequent subheadings summarizes the
known contamination (WINCO 1992¢, 1994a).

3.1.2.3.1 Data Review—Before the well abandonment, a sediment (sludge) sample was
collected in 1989 from the bottom of the open part of the well (about 145 m [475 ft] bgs). Low
concentrations of inorganic compounds, radionuclides, and polychlorinated biphenyls (PCBs) were
detected. Fourteen inorganic compounds were detected. The concentration of barium (0.26 mg/L) was
well below the regulatory threshold of 100 mg/L. The radionuclide analyses of the sediments show that
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Figure 3-10. Location of INTEC injection well site, CPP-23, and additional soil sites from OU-3-13
(CPP-61, CPP-81, CPP-82).
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the gross beta activity was measured at 150 pCi/g. This analysis also measured Cs-137 at 100 pCi/ 2,
Eu-152 at 3.8 pCi/g, and Eu-154 2t 2.5 pCi/g. The only organic compound detected above the MDL was
Aroclor-1260 at 10 pg/kg (WINCO 1990).

Sampling results in 1993 indicated that the primary contaminants in the aquifer related to the
injection well are H-3, Sr-90, and Cs-137. In 1993, Sr-90 concentrations were above the maximum
contaminant level (MCL) of 8 pCi/L in an area that extended approximately 2,130 m (7,100 ft)
downgradient of the injection well. The plume of H-3 above the MCL of 20,000 pCi/L extended about
2,730 m (9,100 ft) downgradient. Cs-137 concentrations have degreased significantly since the early
1980s. During 1982 to 1985, maximum concentrations in wells U.S. Geological Survey (USGS)-40 and
-47 were 237 £ 45 and 200 + 50 pCi/L, respectively. Between 1986 and 1993, Cs-137 has been detected
only one time in each of these wells (WINCO 1994a).

3.1.2.3.2 Contaminant Summary—Where the remaining source of contamination from
site CPP-23 is the 120-ft column of sediment remaining in the well (see Figure 2-12), the OU 3-13
RI/BRA assumed that the contaminants detected in the sediment sample at 145 m (475 ft) are
representative of the entire vertical interval of the sludge plug. The volume of sludge in the well was
estimated at 10.9 m® (386 ft?). The retained OU 3-13 contaminants from the contaminant screening
process in the OU 3-13 RI/BRA include osmium, Cs-137, Eu-152, Eu-154, Sr-90 (DOE-ID 1997a,
Section 5.2). Section 3.1.4 summarizes the contaminants at the OU 3-14 sites. Section 3.2 summarizes
the risk assessment results from the OU 3-13 RI/BRA that are relevant to the Tank Farm soil and aquifer
beneath INTEC.

3.1.2.3.3 Characterization Uncertainty—Characterization of the residual contamination
present in the 120-ft column of sludge inside the well, of residual contamination in SRPA materials, of
contamination present in the aquifer as a result of slow-moving plumes of contaminants, and of
contamination potentially migrating to the aquifer from other OU 3-13 and 3-14 sources is needed for risk
assessment and source evaluation. The characterization uncertainties with site CPP-23 are summarized
below:

. Site characterization (sludge, residual SRPA materials, slow-moving contamination plumes,
other OU 3-14 sources)

. Radiation activity levels

. Source of releases

o Quantities of contamination released

. Source vé)lumes released \
. Spatial extent of contamination

. Source terms.

3.1.3 Additional Sites (CPP-61, CPP-81, and CPP-82) Contaminant Sources

The three sites (CPP-61, CPP-81, and CPP-82) located within the INTEC boundary but outside of
the Tank Farm boundary, were screened as no further action sites in the OU 3-13 RI/FS. They were
assigned to OU 3-14 ROD because U. S. Department of Energy, Idaho Operations Office (DOE-ID), U.S.
Environmental Protection Agency (EPA), and Idaho Department of Environmental Quality (IDEQ)
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determined that data for the sites, used in the QU 3-13 RI/FS, were inadequate to select remediation
alternatives for the sites.

3.1.3.1 Site CPP-61 Description

Site CPP-61 is an area within the CPP-718 transformer yard where a PCB oil spill occurred in the
early 1980s (Figure 3-10). The transformer yard is approximately 29 x 47 m (95 x 155 ft) in area and is
surrounded by a 2.4 m (8 ft) tall cyclone fence. The spill occurred during the utilities replacement and
expansion project (UREP) when the transformer had to operate with a 30-40% voltage overload. Asa
result of the voltage overload, heat expansion of the transformer oil caused a leak to occur in one of the
transformer fittings. Approximately 1,510 L (400 gal) of PCB oil was spilled. The PCB concentration in
the oil was 179 ppm. Most of the spill was contained; however, some spilled oil contaminated the
surrounding soil (WINCO 1992a).

3.1.3.1.1 Data Review—In July 1985 the spill area was cleaned up. The transformer,
contaminated soil, and the pad were removed and shipped to a commercial disposal facility and
approximately 40 drums of soil ard debris were removed. A new transformer and concrete pad have been
installed over the site.

As part of the cleanup, an excavation is reported to have been completed to a depth of 1.8 m (6 ft).
The excavation was subsequently backfilled with soil previously removed from portions of the CPP-718
transformer yard. Analysis of the backfill soil showed PCB concentrations up to 10 ppm. In addition,
documentation and analytical results suggest that an area of residual surface radioactive contamination
remains adjacent to the excavated area.

Before removal of the contaminated soil associated with the PCB release, surface radiological
contamination was detected by INTEC radiological control personnel. Nine surface hotspots were
surveyed in the area ranging between 400 and 2,500 cpm above a 200-cpm background level, including
hotspots of 1,000 and 1,500 cpm near the PCB release. No source for the radiological contamination was
identified.

A Track 1 investigation resulted in a no further action recommendation that was approved in
January 1993 for the PCB release. This recommendation included further evaluation of the low-level
radioactively contaminated soils discovered at the site (WINCO 1992a).

As part of the WAG 3 RI/FS field sampling program, a surface radiation survey was conducted to
aid 1n sample location selection. Hand augered boreholes were completed at the location of the three
highest radiation readings obtained during the surface radiation survey. These hand augered boreholes
are CPP-61-2, CPP-61-3, and CPF-61-4. Surficial soil samples from a depth interval of 0 to 0.15 m (0 to
0.5 ft) were collected at each borehole, along with samples from the 0.15-m (0.5-ft) increment below the
surficial sample that returned the highest radiation reading.

One borehole, designated as location CPP-61-1, was drilled to a depth of 3 m (10 ft). Borehole
CPP-61-1 was located as close as ossible to the original PCB spill and the locations of the 1,000 and
1,500 cpm readings detected during the 1985 radiation survey. Samples were collected from 0 to 0.15 m
(0t0 0.5 ft), 0.6 to 1.2 m (2 to 4 ft), and 2.4 to 3.0 m (8 to 10 ft). The 0.6- to 1.2-m (2- to 4-ft) sample
represented the sample in the 0.15- to 1.2-m (0.5- to 4-ft) interval with the highest field radiation reading.
The same criteria were used to select the 2.4- to 3.05-m (8- to 10-ft) sample from the 1.2- to 3.0-m (4- to
10-ft) interval.
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The radionuclides Cs-137, 5r-90, and Tc¢-99 ranged from maximum activities of 2.5 1+0.07,
3.040.2, and 1.6+0.5 pCi/g, respectively, to minimum values of 1.69+0.06, 0.9+0.2, and 1.3+0.4 pCi/g,
respectively. Radionuclide detections above background in below-surface samples were limited to
Cs-137 (1.1+0.5 pCi/g) in the 0.15- to 0.3-m (0.5- to 1.0-ft) sample at borehole CPP-61-3 and Tc-99 at
1.940.4 and 1.5+0.4 pCi/g in the 0.6- to 1.5-m (2.0- to 4.0-ft) and 2.4- to 3.0-m (8.0- to 10.0-ft) intervals
in the borehole CPP-61-1.

3.1.3.1.2  Contaminant Summary—Site CPP-61 was evaluated in the OU 3-13 RV/BRA.
Because of the limited extent of soil with radiation levels above background, site CPP-61 is considered a
site of negligible soil contamination. The retained OU 3-13 contaminants from the contaminant screening
process in the OU 3-1 RIVBRA are Sr-90, Tc-99, and Cs-137 (DOE-ID 1997a, Section 5.2). Section 3.1.4
summarizes the contaminants at the OU 3-14 sites. Section 3.2 summarizes the risk assessment results
from the OU 3-13 RUVBRA that are relevant to the Tank Farm soil and aquifer beneath INTEC.

The decision to carry site CPP-61 over to OU 3-14 for further evaluation was based on the
uncertain amount of PCB contamination that may remain under the concrete pad. Therefore, PCB has
been added to the list of potential contaminants of potential concern (COPCs) for site CPP-61
(DOE-ID 1999a).

3.1.3.1.3 Characterization Uncertainty—The characterization uncertainties with site
CPP-61 are summarized below:

. Site characterization
° Spatial extent of contamination
. Source term.

3.1.3.2  Site CPP-81 Description. Site CPP-81 is an abandoned vessel off-gas (VOG) line
(VGA-100; CPP-637/CPP-601 VOG line) from the 30-cm (12-in.) diameter calciner pilot plant

(see Figure 3-10). The 7.6-cm (3-in.) line, located approximately 0.6- to 0.9-m (2- to 3-ft) bgs, contained
simulated calcine that became plugged in the line following a 1986 test run. A 20.7-m (68-ft) section of
the line was abandoned, with most of the line being under a concrete floor at the south end of the
chemical engineering laboratory (CPP-620). During the fall of 1993, the line was cleaned as part of a
time-critical removal action (WINCO 1994b). The line was flushed with hot acid to remove the
simulated calcine. No leaks were observed during the removal action, indicating that no previous release
to the environment had occurred. The final water rinse was analyzed and found to not contain
contaminants above toxicity characteristic leaching procedure (TCLP) limits. A portion of the line was
removed in 1993, probably about 3 to 4 ft, and both remaining pipe ends have blind flanges on them
(DOE-ID 1997a; McCray 2000). The rest of the line, under a concrete floor at the south end of CPP-620,
was abandoned.

The site was approved as a no further action in the Track 1 investigation and was not evaluated in
the OU 3-13 RI/BRA. The DOE-ID, EPA, and IDEQ have determined that Site CPP-81 will be
transferred to OU 3-14 for further evaluation because of the lack of sufficient data to make a final
remediation decision (DOE-ID 1999a).

3.1.3.2.1 Data Review—No release to the environment is believed to have occurred. No
samples were collected (WINCO 1994b).

3.1.3.2.2 Contaminant Summary—The site was approved as a no further action in the
Track 1 investigation and was not evaluated in the OU 3-13 RI/BRA (DOE-ID 1997a).
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3.1.3.2.3 Characteriration Uncertainty—The characterization uncertainties with site
CPP- 81 are summarized below:

. Site characterization

° Radiation activity levels

. Quantities of contamination released, if any
. Source volumes released, if any

. Spatial extent of conramination, if it exists
° Source terms.

3.1.3.3 Site CPP-82 Description. Site CPP-82 (see Figure 3-10) is the location of three
wastewater spills (designated sites A, B, and C) caused by the rupturing of previously abandoned
underground lines. The lines were ruptured during excavation activities. Site A, located east of building
CPP-797, is where the abandoned line, 1-1/2”-PLA-776, located west of Beach Street was damaged and
released an estimated 9.4 L (2.5 gal) of low-level radioactive waste into the soil. The abandoned line and
contaminated soil associated with the leak were removed and disposed of during maintenance repairs.
Sites B and C are associated with spills of non-radioactive, nonhazardous wastewater. These spills
occurred during the repair activities associated with site A. The contamination was removed after the
release. Site B is located south of building CPP-797 and is an area where underground piping was
damaged during excavation of PLA-776. It was determined the damaged line did not carry any hazardous
materials. Site C is located west ¢f CPP-T1 and is the site of two ruptured plastic lines. It was
determined that the line did not carry any hazardous material. Sites B and C are associated with spills of
non-radioactive, nonhazardous wastewater. These spills occurred during the repair activities associated
with site A. This site was recommended and approved as a no further action site in the Track 1
investigation (WINCO 1992b) and was therefore not retained for the OU 3-13 BRA. The DOE-ID, EPA,
and IDEQ have determined that site CPP-82 will be transferred to OU 3-14 for further evaluation because
of the lack of sufficient data to make a final remediation decision (DOE-ID 1999a).

3.1.3.3.1 Data Review—At site A, the abandoned line (1-1/2”-PA-776) and contaminated
soil associated with the leak were removed and disposed during maintenance repairs. It is not known if
samples were collected. At Sites B and C, the spills were stated as non-radioactive and nonhazardous and

the contaminated soil was removed after the release. It is not known if samples were collected (WINCO
1992b).

3.1.3.3.2 Contaminant Summary—The site was approved as a no further action in the
Track 1 investigation and was not evaluated in the OU 3-13 RI/BRA (DOE-ID 1997a).

3.1.3.3.3 Characterization Uncertainty—The characterization uncertainties with site
CPP- 82 are summarized below:

. Site characterization

. Radiation activity levels

J Quantities of contam:nation released (sites B and C)
. Source volumes released (sites B and C)
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. Spatial extent of contamination

. Source terms.
3.1.4 Summary of OU 3-14 Site Contamination Based on the OU 3-13 RI/FS

A curie estimate for the contaminated backfill, used at the Tank Farm and not associated with
earlier release sites, has not yet been prepared. This will be part of the OU 3-14 Tank Farm investigation.
Based on past characterization, the two sites, CPP-28 and CPP-31, contain 99% of the estimated surface
source curie inventory, and CPP-15 contains 1% of the curie inventory.

The contaminants in the column of sludge remaining in the injection well were not fully
characterized. The OU 3-13 RUBRA assumed the sediment sample from 145m (475 ft) would be
representative of the contaminants in the sludge. The OU 3-14 investigation involves reopening the
injection well to obtain a core sample to determine the contamination in the sludge and in the vicinity
surrounding the well where the casings were breached.

Based on historical information and professional judgement, the soil sites outside of the Tank Farm
(sites CPP-61, CPP-81, and CPP-82) probably have significantly less than 1% of the curie inventory
estimated for the Tank Farm. However, further evaluation of these sites will be performed because of a
lack of sufficient data to make a final remediation decision.

The contaminants retained from the OU 3-13 chemical screening process for the sites being
addressed under OU 3-14 are presented in Table 3-1. As indicated in the table, some are the contaminants
determined from historical process or environmental release information on a given site.

3.2 OU 3-13 Risk Assessment Summary

The OU 3-13 Remedial Investigation (RI) (DOE-ID 1997a) presented the available data for
WAG 3 concerning site conditions and the nature and extent of contamination as of 1997. The RI
examined 92 of the then known 94 designated release sites (CPP-84 and CPP-94 were not investigated in
the RVBRA) and the windblown area for human health and ecological receptors. Because OU 3-14
concerns the risk assessment results only for the Tank Farm surface soil pathway and the groundwater
pathway beneath the INTEC security fence, only those applicable portions of the OU 3-13 RI/BRA are
summarized here. The OU 3-13 contaminants of concern (COCs) identified for both the soil and
groundwater pathways are derived from the OU 3-13 COPCs developed for each release site.

3.21 Summary of the OU 3-13 Tank Farm Surface Soil Pathway

The results of the OU 3-13 RI/BRA indicate that the potential exists for adverse health effects from
exposure to the Tank Farm soils contaminated with Cs-137, Eu-154, U-235, and Sr-90. Limited site
characterization was conducted at the Tank Farm during the OU 3-13 RI/FS (DOE-ID 1997a, 1997b)
primarily because the Tank Farm is an active operational facility. Assumptions about the horizontal and
vertical distribution of contaminatzd soils were made to calculate the area-weighted soil concentrations;
however, the boundaries of the relzase sites are not well known. Assumptions about the concentration in
the perched water are of concern because perched water potentially contributes to elevated concentrations
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in the SRPA* The OU 3-13 FS Supplement (DOE-ID 1998a) presented important characteristics about
the Tank Farm soils such as the contaminated area, OU 3-13 COCs, preliminary remedial goals (PRGs),

and the required period of performance for each site. The characteristics are summarized in Table 3-2
(DOE-ID 1998a).

As shown in Table 3-2, the primary risk contributors (i.e., the OU 3-13 COCs) identified in the
OU 3-13 RIUBRA for the Tank Farm surface soils were Cs-137, Eu-154, Pu-238, Pu-239/240, Pu-241,
Sr-90, and U-235. Though plutonium did not present an unacceptable risk, it was added to the QU 3-13
COC list because of the uncertainty in the amount of plutonium released in the Tank Farm area. The
uncertainty in the distribution of contaminants in the surface soils stems from the lack of documentation
of all of the potential historical contaminant releases that may have occurred at the Tank Farm and limited
site characterization during the OU 3-13 field investigation.

3.2.2  Summary of the OU 3-13 Groundwater Pathway Modeling and Risk Assessment

There are two sources of existing or future contamination in the SRPA. These include (1) the
historical use of the injection well and (2) the surface soil sources leaching through the vadose zone into
the perched water and subsequently into the SRPA. The OU 3-13 BRA simulated the vadose zone-
aquifer-groundwater system at the INTEC. Simulations were performed to predict water infiltration and
transport through the vadose zone. The predicted water and contaminant mass fluxes from the vadose
zone model were then used as input to a separate aquifer model.

Predictions of contaminant transport from land surface to the SRPA and south to the INEEL
boundary were focused on obtaining future groundwater concentrations in the year 2095 to support the
100-year risk scenario (DOE-ID 1996) for the WAG 3 comprehensive BRA (DOE-ID 1997a) and
evaluating potential health impacts to a hypothetical future resident.

The risks calculated for the SRPA are risks on the INEEL site. No projections of impact off the
INEEL site have been completed for downgradient SRPA users. Concentrations were reported as a
function of time over a simulation period extending well beyond 2095 until the peak concentrations were
identified. In the contaminant transport analysis of groundwater, all Tank Farm release contaminants
were assumed to move immediately from the surface soil to the underlying basalt after release from a
Tank Farm facility.® (The tank farm known releases account for the majority of the contamination to the
environment.) This assumption was conservative for the groundwater pathway because it maximizes
concentrations and reduces transit time.

b. The OU 3-13 ROD (DOE-ID 1999a), has a selected remedy for the perched water—institutional controls with groundwater
recharge control to mitigate further migrarion of the contaminants to the aquifer.

c. Only the Tank Farm contaminant releases from sites CPP-28 and CPP-31, and a 1986 release were used as surficial sediments
in the model sediments. The other soil contamination is assumed to be in the surficial sediments (DOE-ID 1997a).
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Table 3-2. Summary of OU 3-13 Tank Farm surface soil release sites, OU 3-13 contaminants of
concern, and preliminary remediation goals (DOE-ID 1998a).

Major Preliminary Time Required to
Ar67a ’ Contaminants Remediat_ion Goal  Achieve PRG"®
Release Site (ft) of Concern (pCi/g) (years)

CPP-15 700 Cs-137 23 443
CPP-20 225 Cs-137 23 173
CPP-25 500 Cs-137 23 173
CPP-26 12,850 Cs-137 11.5 360
Sr-90 111 120

CPP-27/-33¢ 2,000 Cs-137 23 293
CPP-28/-79¢ 4,950 Cs-137 4.6 781
Eu-154 1,040 172

Pu-238 134 880

Pu-239/240 50 137,000

Pu-241 11,200 174

Sr-90 44.5 464

CPP-31 10,550 Cs-137 4.6 575
Pu-239/240 50 50,800

Sr-90 44.5 268

U-235 2.6 6.4 billion

CPP-32° 14 Cs-137 23 223
CPP-58' 6,800 Cs-137 23 147
CPP-96 79,696 Unknown Unknown Unknown

(additional soils)®

a. All of the release-site areas were obtained from the OU 3-13 RI/BRA (DOE-ID 1997a, Figures 9-1 and 10-1) except for the
contaminated soil stockpile, which was surveyed, and the area of additional soils, which was estimated in the QU 3-13
feasibility study (DOE-ID 1997b).

b. The time required to achieve the PRGs, which are risk-based concentrations (RBCs), was obtained from Burns (1997). This
column refers to the amount of time required for the contaminants of concern to decay naturally to an activity less than the 1E-
04 RBC. The RBC corresponds to a concentration that yields a 1E-04 incremental lifetime cancer incidence risk.

c. Sites CPP-27 and CPP-33 are considered together because they derived from the same transfer line leak and were considered
together in the OU 3-13 RI/BRA and all Track 2 investigations.

d. Sites CPP-28 and CPP-79 are considered together because an area of high concentration is contained within CPP-79 that
probably originated from site CPP-28 (see Section 7.3.1.1).

e. This site was formerly designated as CPP-32W. It was combined with a similar site, CPP-32E, and designated as CPP-32.

f. This site is designated as CPP-58E and 58 W, which represent the eastern and western portions of the site. The eastern
portion originated from a spill and the western portion from a leak, both from the same source.

g. Site CPP-96 refers to surface soils surrounding the Tank Farm vaults that are assumed to be contaminated because of the
uncertainty in the Tank Farm site characterization. The volume of additional soils was estimated using the excavation footprint
shown in the OU 3-13 FS (DOE-ID 19974, Figure 5-1) less the volume occupied by the tank vaults and the soil volumes at
known release sites. The soils surrounding the tank vaults were assumed to be contaminated to a depth of 12 m (40 ft).
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The determination of the OU 3-13 COPCs for the groundwater pathway are discussed in
Section 5.2 of Appendix F of the OU 3-13 RI/BRA (DOE-ID 1997a). Table 3-3 presents the OU 3-13
COPCs that were evaluated for the groundwater pathway. These include the three non-radionuclides
(arsenic, chromium, and mercury) and the ten radionuclides (Am-241, Co-60, Cs-137, H-3, I-129, Np-
237, Sr-90, Tc-99, total Pu, and total U). These originate either at the land surface (current soil
inventory), historical waste process water discharge streams (i.e., service waste ponds or percolation
ponds), accidental releases, and/or past use of the injection well. The injection well source includes the
period during which the well failed and introduced contamination to the vadose zone rather than the
SRPA. In addition, because the Test Reactor Area (TRA) and INTEC contaminant plumes could overlap
down gradient, the two primary contaminants identified in the TRA RI (Cr and H-3) were included as
aquifer source terms.

Concentrations were reported as a function of time over a simulation period extending well beyond
2095 to identify peak concentrations. The OU 3-13 BRA determined a simulation time of 3804 years
where the peak total plutonium concentration was identified (in the year 3585). Table 3-4 summarizes the
maximum and peak concentrations at various periods in time. Based on the information in this table, the
following conclusions can be drawn:

* Arsenic, Co-60, Cs-137, Tc-99, total U and Am-241 have not and are not expected to exceed
their MCL and risk-based concentration (RBC) (target risk=1E-04).

) Chromium, tritium, and Np-237, exceed their MCL or the RBC before the year 2095 but not
after 2095. Therefore, these contaminant concentrations will not pose an unacceptable risk
to future residents.

° Mercury, 1-129, Sr-90, and total plutonium exceed their MCL or RBC before 2095 (except
total plutonium) and also after 2095. These contaminants are predicted to pose an
unacceptable risk to the future residents (see Table 3-5).

Contaminant discharges to the INTEC injection well, site CPP-23, are the primary contributors to
the aquifer peak concentrations of mercury, [-129, Sr-90, and total plutonium (see Table 2-5). From an
interpretation of the OU 3-13 RI/ERA results (DOE-ID 1997a, Section 6.6), it is possible to identify the
source that led to the contaminant plumes of interest that exceed MCLs or the RBC.

o For mercury, interpretation indicates that the INTEC injection well is the main source
. The primary I-129 flux to the aquifer was from direct input of injection well sources into the
aquifer

° For Sr-90, the injection well is most of the pre-2095 contribution, but after 2095, the vadose
zone contribution is more significant

. For total plutonium, the injection well is the early contributor, but later in time the
contribution from the vadose zone becomes most significant.

The 1-129 surface sources represent a small contribution (less than 9%) to the OU 3-13 BRA
aquifer peak concentration as compared to the injection well sources of 1-129. The peak aquifer
concentration and the mass flux to the aquifer from surface soil sources do not correlate. This Work Plan
should confirm the I-129 concentration levels in the vadose zone resulting from the injection well failure
or another source. Once the I-129 concentration levels are known, a decision can be made on whether to
further evaluate I-129 as a surface contaminant contributing to the groundwater risk.
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Table 3-3. Summary of the idenrified groundwater COPCs for QU 3-13 (DOE/ID 1999a).

OU 3-13 COPCs Based on Water Samples

Final List of the

Additional COPCs Additional COPCs Additional COPCs COPC:s for the
Aquifer Based Based on Perched Based on Soil Based on Other Groundwater
COPCs Water Contamination Considerations Pathway
Am-241 None Arsenic Cs-137 Arsenic
H-3 Chromium Mercury Chromium
1-129 Co-60 Mercury
Np-237 U-235° Am-241
Sr-90 Pu-238° Co-60
Tc-99 Pu-239° Cs-137
U-234° Pu-240° H-3
U-238" I-129
Np-237
Total plutonium®
Sr-90
Tc-99

Total uranium®

a. The isotopes were identified as COPC, but in the OU 3-13 modeling, they were lumped together and simulated as
totals.

Stronium-90 currently exists in the perched water from soil sources in levels that greatly exceed
both MCLs and risk limits. Perched water is not a potable drinking water source because of the relatively
sparse lateral extent of saturated regions existing in low permeability regions, which lead to insufficient
deliverability (low flow rates) of water for domestic use. However, the Sr-90 concentration in the
perched water is of concern because it potentially contributes to elevated concentrations in the SRPA.

The estimated activity of total plutonium (i.e., Pu-238, Pu-239, Pu-240, and Pu-241) released to
the environment was 1,190 Ci. Of this total, 1,180 Ci (99%) was released from the Tank Farm. The
transport model conservatively assumed that the entire Tank Farm release of plutonium moved
immediately from the Tank Farm soil to the underlying basalts and down to the perched water. This
Work Plan should confirm the movement of OU 3-13 COPCs (to be determined after sampling) through
the Tank Farm soil to the aquifer. Though plutonium did not present an unacceptable risk to receptors
within the 100-year timeframe assessed in the OU 3-13 RI/BRA, the model indicated that plutonium
peaks with an aquifer concentration of 36.2 pCi/L in the year 3585, and it would present an unacceptable
groundwater ingestion risk of 2E-04. The peak concentration is more than twice as large as the total
allowable alpha activity in drinking water of 15 pCi/L (40 CFR 141). Plutonium-241 and Pu-238 are not
considered contaminants of potential concern for the aquifer because the radioactive decay half-lives of
14 and 87 years, respectively, occur before the total plutonium peak concentration is reached in 3585.
Only Pu-239 and Pu-240 will remain. Because Pu-239 has a long decay half-life (2.41E+04 yrs) and
contributes to the vast majority of the mass, the total plutonium by the year 3585 can be assumed to be all
Pu-239.
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Table 3-4. Summary of the OU 3-13 maximum and peak simulated contaminant concentrations for the entire aquifer domain® (DOE-ID 1997a,

1997b)
Maximum Peak Aquifer
Aquifer Maximum Aquifer Peak Aquifer Concentration
Concentration at Concentration at Concentration After Through Total
ou 3-13 K4 MCL Year 2025 Year 2095 the Year 2095 Simulation Time
COPC (cm3/g) {mg/L or PCi/L) 1E-04 RBC {mg/L or pCi/l) (mg/L or pCi/L) (mg/L or pCVL) (mg/L or pCi/L)
Arsenic’ 3 0.05° 0.006 9.4E-05 1.2E-03 1.95E-03 (2479)° 1.95E-03 (2479)°
Chromium"® 1.2 0.1° 0.18° 0.07 0.03 0.03 (2095) 0.9 (1971)
Mercury" 100 0.002° 0.003¢ 0.006 0.004 0.004 (2095) 0.007 (1984)
Total U’ 6 0.02° 0.11° 0.003 0.001 0.01(2468) 0.014 (1986)
(inorganic)
Co-60 10 100 254 0.03 0.0 0.0 (2095) 25.9 (1986)
Cs-137 500 200" 152 32.0 5.9 5.9 (2095) 86.2(1979)
H-3 0 20,000 67,100 4,240.0 89.2 89.2 (2095) 2.6E+06 (1960)
1-129 0 14 26 9.0 4.68 4.68 (2095) 97.1 (1986)
Np-237 8 <15 16 8.03 3.76 3.76 (2095) 30.5(1986)
Sr-90 12 g¢ 86 354 8.08 16.1 (2172) 1,200.0 (1967)
Tc-99 0.15 900* 3,430 551 239 23.9(2095) 203.0 (1997)
Am-241" 340 <15 15 0.8 0.63 0.63(2095) 0.9 (1986)
Total Pu 22 <15 NA 0.32 0.14 36.2 (3585) 36.2 (3585)
Total U 6 14 77 2.1 1 7.3 (2468) 10.1 (1986)

Entire aquifer domain is area within INTEC and that south of the south security fence.

Drinking Water Regulations and Health Advisories, may 1995.

. Values based on hazard quotient of 1.

Values in parentheses denotes the year when the peak occurs.

Concentrations are provided in mg/L.

a
b
c
d.  Water concentration that will result in a dose rate of 4 mrem/yr, if contaminant is only one present, based on an ingestion of 2L/d using ICRP-2 methods.
e
f.
g

All peak aquifer concentrations are in and downstream of the TRA area. INTEC area concentrations are significantly lower.

h. Am-241 numbers do not include decay from Pu-241 to Am-241 in this table.

NOTE: Peak aquifer concentrations highlighted in bold text indicate that the value exceeds the respective MCL.
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Table 3-5. OU 3-13 groundwater ingestion cancer risk and noncancer hazard quotients in the year 2095 and for the peak concentration if it

occurs beyond the year 2095 (DOE-ID 1997a, 1997b, 1998a).

Peak Aquifer
Predicted Groundwater Concentration If
Concentration in the Ingestion Cancer Beyond the Year Year of Peak
MCL Year 2095 Risk or HQ in the 2095 Aquifer Peak Aquifer
Contaminant (mg/L or pCi/L) {mg/L or pCi/L) Year 2095 (mg/L or pCi/L) Concentration Risk or HQ
Arsenic (mg/L) S5.0E-02 1.25E-03 2E-05 (5E-02)* 1.95E-03 2479 3E-05
Chromium © (mg/L) 1.0E-01 0.03 0.2° _ _ _
Mercury (mg/L) 2.0E-03 4.17E-03 1.33* _ _
Uranium (inorganic) 2.0E-02 1.31E-03 1E-2° 1.0E-02 2468 5.0E-01°
(mg/L)
Total Am-241° <1.5E+01 8.72E-01 6E-06 _ _ _
Co-60 1.0E+02 0 NA _ _ _
Cs-137 2.0E+02 5.91E+00 4E-06 _ _ _
H-3 2.0E+04 8.92E+01 1E-07 _ _ _
I-129 1.0E+00 4.68E+00° 2E-05 _ _ _
Np-237 <1.5E+01 3.76E+00 2E-05 - _ _
Total plutonium <1.5E+01 1.39E-01 1E-06 3.62E+01 3585 2E-04
Sr-90 8.0E+00 8.08E+00 9E-06 1.61E+01 2172 2E-05
Te-99 9.0E+02 2.39E+01 7E-07 _ _ _
Total uranium 1.4E+01 9.57E-01 1E-06 7.3E+00* 2468 7E-06

a. The value given is a hazard quotient.

b. The value includes decay from Pu-241.
c. The value given is based on groundwater modeling assuming a 25-ft open interval for production well. The assumption was made in the OU 3-13 FS Supplement (DOE-ID 1998a) that a 50-f
open interval for the same well resuited in a peak aquifer concentration of 1.41 pCi/L in the year 2106.
d. The value given is for total uranium.

e. All peak aquifer concentrations are in and downstream of the TRA area. The INTEC area concentrations are significantly lower

Note: Peak aquifer concentrations highlighted in bold text indicate that the value exceeds the respective MCL.




Modeling to support the OU 3-13 RI/FS indicated that Tank Farm contaminants released to the soil
will cause unacceptable degradation of the SRPA in the future (DOE-ID 1997a, 1997b, 1998a).
Specifically, estimated levels of Sr-90 and plutonium in the SRPA were predicted to exceed MCLs in
years 2172 and 3585, respectively. Strontium-90 from Tank Farm soils was not expected to reach the
aquifer for dozens of years, whereas plutonium isotopes were not expected to reach the aquifer for
hundreds of years. The aquifer should not be adversely affected by Tank Farm Sr-90 and plutonium in
the timeframe of the OU 3-13 Tank Farm soils interim action (DOE-ID 1999a).

3.3 Contaminant Data Review
3.3.1  Site Screening and Data Compilation

Waste Area Group 3 was initially subdivided into 13 OUs that were investigated for contaminant
releases to environmental pathways in accordance with the FFA/CO Action Plan (DOE-ID 1991). During
the OU 3-13 RVFS evaluation (DOE-ID 1997a, 1997b, 1998a) and subsequent remedy development, data
gaps were identified and the release sites and OUs were further categorized into seven groups relating to
media, similar contamination, or geographic proximity:

. Group 1—Tank Farm soil

. Group 2—Soil Under Buildings and Structures
. Group 3—Other Surface Soils

J Group 4-—Perched Water

° Group 5—Snake River Plain Aquifer (SRPA)
. Group 6—Buried Gas Cylinders

. Group 7—SFE-20 Hot Waste Tank System.

Operable Unit 3-14, was created to address those release sites and any other OUs where available
information was insufficient to select a final remedy under OU 3-13. Interim actions were developed for
implementation in the OU 3-13 ROD with the final remedy relegated to OU 3-14.

Results of the OU 3-13 RI/FS BRA (DOE-ID 1997a) showed that contaminated Tank Farm soil
(Group 1) poses an unacceptable risk at the surface pathway. In addition, the Tank Farm soil and the
injection well (site CPP-23) (Group 5) were concluded in the OU 3-13 BRA to account for the majority
of the contamination potentially ttreatening the aquifer within the INTEC security fence and future
groundwater users.

The Tank Farm soil (Group 1) and SRPA (Group 5) within the INTEC security fence were
assigned to OU 3-14 in the OU 3-13 ROD (DOE-ID 1999a) because DOE-ID, EPA, and IDEQ
determined that available or collected data from past investigations were inadequate to select remediation
alternatives for the sites. Additiorial INTEC sites consisting of soil sites CPP-61, CPP-81, and CPP-82
also were added to OU 3-14 because not enough data are available to make a risk-based decision to select
a final remedial action.

Additional data proposed fcr collection and analysis during the OU 3-14 remedial investigation
include subsurface soil and aquifer contaminant concentrations. The data may be evaluated in an
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additional assessment to support remedial decisions for OU 3-14. Analysis could include exposure
concentrations from external radiation, ingestion of groundwater, incidental ingestion of soil, and
ingestion of homegrown produce.

In summary, Tank Farm soil, and the SRPA are interim actions in the OU 3-13 ROD and are
included in OU 3-14 for final remzdy selection along with additional soil sites, CPP-61, CPP-81, and
CPP-82. Table 3-1 lists the OU 3-14 release sites and their descriptions (DOE-ID 1999a).

3.3.2 Risk Assessment Uncertainties

The work scope presented in this Work Plan is based on the uncertainties identified for the Tank
Farm soil, the injection well, and the SRPA within the INTEC security fence, groundwater modeling, and
the additional three sites from OU 3-13 (sites CPP-61, CPP-81, and CPP-82). This section presents those
identified uncertainty issues. The data collection activities presented in Section 4 are designed to address
these issues.

3.3.2.1 Tank Farm Soil. The OU 3-13 ROD (DOE-ID 1999a) determined that the Tank Farm soil
represents a risk resulting from direct radiation exposure and leaching and transport of contaminants to
the aquifer beneath the INTEC security fence. Because of uncertainties (DOE-ID 1997a, 1997b, 1998a)
final remedial alternatives for the Tank Farm soil could not be determined in the OU 3-13 RI/FS. The
scoping team comprised of DOE-ID, EPA, and IDEQ project managers and others met in 1998 and 1999
and identified additional data needs for the Tank Farm soil. The major issues are summarized below:

. The spatial extent, type, distribution, quantities, and concentrations of contaminants in the
Tank Farm soil are iradequately characterized

. The limited characterization performed at the Tank Farm does not provide sufficient data
concerning the contaminated soil volumes that require remediation

o Development of site-specific Tank Farm soil distribution coefficients (Kys) are required for
the OU 3-13 COPCs (to be determined after sampling).

. Moisture flux at the Tank Farm is required to assess contaminant mobility.

3.3.2.2 Injection Well and Aquifer Within the INTEC Security Fence. The OU 3-13 ROD
(DOE-ID 1999a) determined that rhe injection well may represent a risk resulting from leaching and
transport of contaminants to the aquifer within the INTEC security fence from the remaining sludge and
the contaminated residue forced irto the vadose zone during periods when the injection well casing failed.
Because of a number of uncertainties (DOE-ID 1997a, 1997b, 1998a), final remedial alternatives for the
injection well could not be determined in the OU 3-13 RUFS. The scoping team comprising DOE-ID,
EPA, and IDEQ project managers and others met in 1998 and 1999 and identified additional data needs
for the aquifer. The major issues are summarized below:

. The spatial extent, type, distribution, quantities, and concentrations of contaminants in the
mjection well sludge and nearby aquifer are inadequately characterized

. The limited characterization performed does not provide sufficient data concerning the
contaminated volumes and leaching potential to the aquifer

. Development of site-specific Tank Farm soil and injection well sludge (Kys) are required for
the OU 3-14 COPCs (to be determined after sampling)
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. Determination of moisture flux at the Tank Farm is required to access contaminant mobility
to the aquifer.

3.3.2.3 Groundwater Modeling. The OU 3-13 ROD (DOE-ID 1999a) determined that the aquifer
within the INTEC security fence may represent a risk to future groundwater users. Operable Unit 3-13
BRA risk estimates (DOE-ID 1997a) associated with predicted concentrations in the aquifer were deemed
unacceptable because of insufficient data and modeling uncertainties. Because of these uncertainties
(DOE-ID 1997a; 1997b, 1998a), final remedial alternatives for the aquifer beneath the INTEC security
fence could not be determined in the OU 3-13 RIFS. The scoping team comprising DOE-ID, EPA, and
IDEQ project managers and others met in 1998 and 1999 and identified additional data needs for the
groundwater modeling. The major issues are summarized below:

. Predicted estimates of concentrations of Pu and Sr-90 in the perched water were too high
. Uncertainty in Tank Farm soil transport calibration
. Lack of moisture monitoring data from the Tank Farm soil

. Recharge uncertainty (i.e., with Tank Farm soil and the Big Lost River)

- Bounding of infiltration from precipitation

- Quantification of vertical and horizontal moisture flux though the Tank Farm soil
from adjacent recharge sources

- Extent of the nfluence of infiltration from the Big Lost River on the Tank Farm soil
. Geochemistry

- Low pH effluent in line leaks

- Source release 1ssues

- K4 issues.
The following issues have teen identified to resolve the model uncertainties mentioned above:

. Tank Farm soil geochemistry

. Site-specific Tank Farm soil, injection well sludge distribution coefficients (Kys) for the
OU 3-13 COPCs (to e determined after sampling), and the poorly understood contaminant
mass source terms are required to assess contaminant mobility

. Calculation of moisture flux at the Tank Farm is required to assess contaminant mobility

. The spatial extent, type, distribution, quantities, and concentrations of contaminants in the
Tank Farm soil are not sufficiently characterized to define the risk to the aquifer inside the
INTEC security fence

. The spatial extent, type, distribution, quantities, and concentrations of contaminants in the

injection well sludge and nearby aquifer are not sufficiently characterized to define the risk
to the aquifer inside the INTEC security fence
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. The extent of contaminants of potential concern in the HI interbed (at a depth of 158.5 to
167.6 m [520 to 550 ft]) and its ability to migrate from the interbed.

3.3.24  Additional Sites CPP-61, CPP-81, and CPP-82. The DOE-ID, EPA, and IDEQ
determined in the OU 3-13 ROD (DOE-ID 1999a), that sites CPP-61, CPP-81, and CPP-82 will be further
evaluated under OU 3-14 because inadequate data exist to select a final remedy for the sites. The major
issues are summarized below:

) The spatial extent, type, distribution, quantities, and concentrations of contaminants
remaining at these sites are inadequately documented or characterized

. The documentation or characterization performed at these sites does not provide sufficient
data concerning the contamination or contaminated soil volumes that still remain and may
require remediation.

. Although these sites require further evaluation, it is anticipated that a final decision can be
reached based on documented historical information. These historical documents will be
used, if needed, to scope Phase II.

3.3.2.5  Feasibility Studies. Existing information on contaminants and physical parameters is not
sufficient to evaluate remedial alternatives. In addition, the uncertainty in the nature and extent of
contamination precludes evaluation of worker-protection measures that would be required during
remediation. The evaluation of viable treatment technologies and remedial alternatives in the FS requires
information about the physical and chemical properties of contaminated media, moisture availability,
contaminant mobility, and the associated effect on offsite disposal considerations and transportation
issues. More data are needed for complete identification of appropriate technologies in the FS and to
facilitate the evaluation of short-term effectiveness, implementability, and cost. Summarized below are
the unresolved FS-related issues that contributed to the decision to defer final risk-management decisions
to the OU 3-14 RI/FS and ROD process:

) Soil contaminant types, distribution, concentration, depth, and volumes, requiring
remediation are unknown. Process knowledge suggests that low- and high-level activity
waste, mixed waste (including suspected listed hazardous constituents), and transuranic
(TRU) waste may be present in the Tank Farm soil.

. Contaminant mobility must be determined for the OU 3-14 COPCs (to be determined after
sampling).

. High-radiation fields from contaminated Tank Farm soil may require remote excavation and
treatment.

. The fate of the tank residual contents (i.e., heels) of the 300,000-gal tanks is uncertain.
Residual heels can be postulated to act as a major contaminant source at a distant future
time. This uncertainty not only affects task prediction, but also affects the FS technology
selection and evaluation. The magnitude of the source term from the heels is likely to be far
greater than the magnitude of the source term from the contaminated soil.

. Transportation and disposal requirements are uncertain. The availability of appropriate

waste disposal facilities on or off the INEEL site, especially for the potential volume of TRU
waste soil, may be limited.
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. The distribution coefficient (K4) in modeling fate and transport of contaminants in both the
Tank Farm soil and injection well sludge 1s unknown.

o Moisture flux in the Tank Farm soil must be determined.
. Risk from the aquifer within the INTEC security fence to future groundwater users must be
determined.

Once the above uncertainties have been resolved, then potential remedial technologies can be
investigated to determine their feasibility as a final remedial action.
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4. WORK PLAN RATIONALE

The following sections present the rationale for performing the OU 3-14 RUFS. Discussed are the
assumptions that impact OU 3-14. the major uncertainties that drive project needs, the explanation of
OU 3-14 data quality objectives, znd the major elements of the field investigations.

4.1 OU 3-13 and OU 3-14 Remedial Investigation/Feasibility Study
Assumptions

This section presents the assumptions from the OU 3-13 RI/FS (DOE-ID 1997b) and the FS
Supplement (DOE-ID 1998a) that will be incorporated in the OU 3-14 FS. Though some of the principal
assumptions remain the same as those made in the OU 3-13 RI/FS, modifications may be necessary
because of changes in the project’s scope. The purpose of this section is to present the assumptions that
will be used in the OU 3-14 FS to bound the range of potential remedial alternatives that will be
considered for Tank Farm soil, INTEC injection well and aquifer within the INTEC fence line, and the
additional sites from OU 3-13. The assumptions are presented in terms of remedial action objective
(RAO) development, integration with parallel programs (i.e., RCRA and NEPA), investigation-derived
waste management, operational interfaces, Tank Farm closure, innovative technology considerations, on-
site consolidation of contaminatec. soil, WAG interfaces, transuranic waste considerations, and long-term
land use and risk-assessment assumptions.

411 Assumptions for Preliminary RAO Development

The primary purpose of the FS is to develop, analyze, and compare appropriate remedial responses
that will reduce unacceptable risks to human health and the environment. Remedial alternatives are
identified and evaluated, in part, based on their ability to meet the RAOs. The RAOs are clear and
specific statements that describe the cleanup goals for a remedial action and are expressed on a media-
and contaminant-specific basis. The assumptions used to develop the RAOs for the OU 3-13 RI/FS and,
where necessary, the recommended changes to those assumptions for use in the OU 3-14 RI/FS are
described in this section.

4.1.1.1 OU 3-13 Assumptions Applicable to OU 3-14. These OU 3-13 assumptions are
applicable to OU 3-14:

. Any potential risk from radionuclides via the air pathway is associated with remedial actions
and those risks will be addressed and mitigated through engineered controls. A conclusion
of the OU 3-13 BRA (DOE-ID 1997a) was that no total excess cancer risks exceed 1E-06 for
the air pathway. This approach is retained for OU 3-14.

. Remedial action objectives for soil and groundwater media will be developed, by OU 3-14
COC, for the time period before 2095, and additional RAOs for soil and groundwater media
will be developed, by OU 3-14 COC, for post-2095. This approach is retained for OU 3-14.

. In the OU 3-13 FS and FS Supplement, the groundwater RAOs were based on achievement
of risk-based concentrations or MCLs in the SRPA. This approach is retained for the
OU 3-14 FS.

. In the OU 3-13 FS Supplement (DOE-ID 1997a), the groundwater modeling concluded that

the I-129 was largely retained in the HI depth interbed at concentrations that exceeded the
MCLs. The model theorized that flow of contaminated water from the HI interbed was
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constrained by the low permeability of the interbed and that a future groundwater user would
not be able to extract sufficient water from the interbed alone to sustain a residence. A
future groundwater user would have to extract water from the cleaner, more permeable
layers above and below the interbed. In the OU 3-14 FS, investigation and sampling of the
permeability and other soil properties associated with the HI interbed is included in the

OU 3-14 field tasks to assess the viability of the assumption. Groundwater extraction
assumptions remain the same: use of a well with a 50-ft screened interval that lies below the
top of the water table and delivers water to a receptor at a minimum rate of 0.5 gpm over a
4-hour period.’

RCRA/NEPA/CERCLA Integration

The Tank Farm is currently managed under RCRA interim status (LMITCO 1999b). In addition,
the draft HLW & FD EIS addresses some of the facilities located within OU 3-14. The EIS compares
alternatives for closing the high-level waste facilities and estimates the potential risk posed to the aquifer
by implementing the various altematives for facility closure. While a Tank Farm closure plan has not
been finalized and approved at this time, the DOE’s intent is to use the following assumptions to help
facilitate RCRA/NEPA/CERCLA integration:

The INTEC Tank Fam is currently under RCRA interim status, and each tank is planned to
undergo RCRA closure. The tanks will be included into OU 3-14 as they are closed to
ensure a consistent final remedy for the Tank Farm.

After RCRA closure for the tanks is complete, the impact of the anticipated residuals will be
evaluated to the extent they affect cumulative risk. This evaluation of the HWMA/RCRA
closed tanks and abandoned piping will occur in accordance with the CEC&C.

RCRA closure of the Tank Farm is currently expected to include flushing and removing the
majority of Tank Farm heels. However, Tank Farm closure could instead include grouting
the tank bottom sediment or heels in place, filling the remaining voids in the tanks with
either clean or low-level contaminated material and grout, and filling the void space between
the tanks and the vaults with either clean or low-level contaminated grout.

The FS will consider constraints presented by the presence of the Tank Farm vaults, piping,
and other components in the soil remediation alternatives. The CERCLA program will not
address remediation of the vaults, or tanks, but will address the contaminated and abandoned
piping that requires soil excavation prior to removal. The CERCLA program will not
address abandoned and contaminated pipes that are in utility corridors that require no or
minimal excavation. The RCRA closure program will address contaminated and abandoned
piping that is accessible in piping corridors or trenches where excavation is not necessary.

Capping, containment, in situ treatment, removal, or ex situ treatment of contaminated soil
around the Tank Farra cannot be implemented as a final remedy until after the RCRA
closure of the Tank Farm has been implemented and deactivation, decontamination, and
dismantlement (D&D&D) has removed the adjacent facilities.

a. See Idaho “Rules for Public Drinking Water Systems,” Section 550, “Design Standards for Public Drinking Water Supply
Systems,” 16.01.05.550.03.d.i.
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All buildings within the Tank Farm fence that support the Tank Farm operations should be
removed by the time CERCLA remediation is implemented. Underground structures,
including RCRA-closed tanks that are within the footprint of a cap over the Tank Farm are
assumed to be stabilized so that they will not cause unacceptable interference or subsidence
of the cap.

The final decision specified in the OU 3-14 ROD will consider RCRA guidelines.

The HLW & FD EIS compares alternatives for closing the HLW facilities and estimates the
potential risk posed to the aquifer after implementing the various alternatives for facility
closure. Modeling conducted in support of the EIS alternative evaluation did not incorporate
the contaminated soil in the Tank Farm. Modeling conducted for OU 3-14 will
accommodate the Tank Farm tank residuals as a source. The source term used for the Tank
Farm residuals will te based on the anticipated end state and residual concentrations as
provided in the HLW & FD EIS ROD. Assumptions about content, leak rate, and tank
corrosion rate will be: obtained from other documents such as the EIS or an approved tank
closure plan, when o1e becomes available.

Investigation-derived Waste Management

Investigation-derived waste will be managed in accordance with the OU 3-14 RUFS Phase I Work
Plan and the Staging and Storage Annex Waste Management Plan. Additional guidance is found in the
OU 3-13 ROD, sections 11.1 and 12.2.
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Operational Interfaces

The operational interface assumptions listed below are the same as those used in the OU 3-13 FS
(DOE-ID 1997b).

Purge water and well water collected as part of the OU 3-14 investigative activities will be
treated, stored and disposed of in a like manner as OU 3-13 Group 4 and Group 5 depending
upon contaminant concentration. For planning, it is assumed that the PEW will not be
available and that the Staging, Storage, Stabilization, and Treatment Facility (SSSTF) will
provide interim and long-term storage for investigation derived wastewater, subject to
meeting the WAC.

As long as the Tank IFarm is operational, access is required for the following systems: tank
risers, sump risers, valve boxes, relief valve pits, condenser pits, cooling water system, and
instrument buildings. Coordination with high-level waste operations would be needed for
development of initizl phased remedies and remedial alternatives that would be implemented
while the Tank Farm is operational to ensure that necessary operational access points are
maintained and load restrictions are not exceeded.

All CERCLA remedial actions are required to conform to a safety analysis envelope in
accordance with applicable DOE orders.

Sites currently inaccessible until the facility preventing access has undergone D&D&D, will
be coordinated with programs covering RCRA, operations, or D&D&D, as applicable, for
implementation of final remediation. The RCRA closure and D&D&D may include
entombment of the facility, which would preclude a potential future removal of underlying
contaminated soil. For operating facilities, any activity that may disturb a CERCLA site



before CERCLA remediation will be controlled by CERCLA site disturbance notification
procedures.

. Water disposal in the existing Percolation Ponds will be discontinued by
December 31, 2003. Process water currently being discharged will be discharged to an area
that will not hydraulically impact perched water migration within the INTEC.

41.5 Tank Farm Closure

The DOE must cease use o five of the 300,000-gal tanks by June 30, 2003, and cease use of the
remaining six by December 31, 2012, as specitied in the Second Modification to Consent Order to the
Notice of Noncompliance (DOE-ID 1998) (see Table 1-2). If tank space is needed after these dates, it is
assumed that new tanks would be used and these new tanks would be located so that they would not
constrain CERCLA remediation of the contaminated soil around the existing tank vaults.

4.1.6 Innovative Technologies

Innovative technologies will be evaluated in the OU 3-14 FS only if they have been successfully
demonstrated on similar contaminated media, at a pilot scale or greater, and if they can realistically be
expected to be implemented on a :ull-scale basis. Because remediation may occur many years after the
completion of the FS, it is quite possible that new remedial technologies may be developed or refined.
Use of technologies other than those analyzed in the FS may be deployed following an “explanation of
significant difference” that would be supported by appropriate technical evaluation.

41.7 On-Site Consolidation of Contaminated Soil

The Idaho CERCLA Disposal Facility (ICDF) is a planned facility that is being designed to accept
radioactive and mixed-waste soil irom all INEEL WAGs. The planned size of the ICDF includes
provisions for accepting up to half the Tank Farm soil inventory, on the basis of the OU 3-13 RI/FS.
Furthermore, the waste acceptance criteria for the ICDF may limit the amount of plutonium-contaminated
so1l that can be accepted. The ICDF design includes provisions for some reserve capacity; however, if
remedial action of Tank Farm soil includes excavation and disposal of large volumes of soil or large
inventory of plutonium-contaminzted soil, expansion of the ICDF must be considered or other provisions
must be made.

4.1.8 Waste Area Group Interfaces

Remedies under the OU 3-14 FS will address risks resulting only from INTEC, or WAG 3, sources.
The OU 3-14 FS will not evaluate removal, containment, or treatment of sources from groundwater
remediation at other WAGs. The OU 3-13 RI groundwater modeling accounted for contaminants from
cross-gradient sources (i.e., the Test Reactor Area [TRA]), and these modeling results were used for the
OU 3-13 BRA (DOE-ID 1997a). Based on the OU 3-13 RI, only tritium and chromium from
cross-gradient sources were found to intermingle with INTEC contamination. The predicted
concentrations of chromium and tritium contamination in the SRPA from the INTEC plus the
contribution from TRA for post-2095 are less than the MCLs based on the groundwater modeling
performed in the OU 3-13 RI/FS (DOE-ID 1997a, 1997b).

Remediation of the WAG 3 release sites and groundwater is intended to reduce contamination and
prevent exposures at WAG 3 but not to specifically mitigate potential groundwater risks at other WAGs
in which groundwater risks may be increased because of the addition of WAG 3 source contaminants.
The cumulative effects from multi-WAG contaminants in the groundwater will be addressed in WAG 10.
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4.1.9 Transuranic Waste
The following assumptions about TRU waste have been made for the OU 3-14 FS:

. Soil sample results show that the release designated as Site CPP-28 may have TRU
concentrations greater than 100 nCi/g in the soil.

. The volume of TRU contaminated soil is currently estimate at approximately 459 m’
(600 yd*). The only alternative for disposal off the INEEL Site is the Waste Isolation Pilot
Plant (WIPP), and 1t will be available for disposal of WAG 3 CERCLA-generated TRU
waste. For the purpcses of this FS, the WAG 3 TRU waste will meet the WIPP waste
acceptance criteria, the waste will be treatable, or temporary storage at the INEEL is
available until alternate disposal options become available.

4110 Long-Term Land Use Assumptions

The following land-use assumptions are adapted from the OU 3-13 BRA (DOE-ID 1997a) and the
Long-Term Land Use Future Scenarios for the Idaho National Engineering Laboratory (DOE-ID 1995).
These assumptions are included ir. the 3-14 FS Work Plan because the screening and evaluation of
remediation alternatives is impactzd by the land-use assumptions. The land-use assumptions given in this
section are for the FS only.

. No residential development will occur within the industrial corridor of the INEEL before the
year 2095,
. The “industrial corridor” of the INEEL will remain under government management for at

least 100 years from 1995 (DOE-ID 1995).

. The INEEL Long-Term Land-Use document (DOE-ID 1995) 2095 scenario that limits the
INTEC site to “restricted industrial use” will be valid. In 2069 (the 75-year forecast), the
INTEC will be in standby mode for restricted industrial use. Reuse is permitted, but no new
development will occur outside the existing fence. That status changes to restricted
mdustrial use sometime between 2069 and 2095.

4.1.11 Risk Assessment and Groundwater Modeling Assumptions

The OU 3-14 RIFS is a focused RI/FS to provide data to complete a FS and select a remedial
decision. However, it is anticipated that some risk assessment and groundwater modeling will be required
as part of the OU 3-14 RI. The risk from the Tank Farm soil and the SRPA beneath the INTEC fence line
has already been agreed to in the QU 3-13 ROD. However, the risk from the Tank Farm soil was made
on the basis of many assumptions that will be tested as part of the OU 3-14 investigation. The risk at the
INTEC injection well site will likely need to be reevaluated on the basis of the new data collected during
Phase I of OU 3-14. In addition, the OU 3-13 RD/RA data collection and activities will provide more
detailed data to assess the risk to the groundwater within the INTEC fence line. The additional soil sites
from OU 3-13 (Sites CPP-61, CPP-81, and CPP-82) will likely require further risk assessment as a result
of the new information gathered in OU 3-14.

It is not possible to foresee the exact needs or objectives required for either the risk assessment or
groundwater modeling prior to the completion of the OU 3-14 Phase I sampling activities. Therefore, the
approach to both the risk assessment and groundwater modeling will be evaluated pending the results of
the OU 3-14 Phase I activities, and a subsequent document will be prepared detailing the approaches to
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both tasks prior to the start of the OU 3-14 RI/FS Phase Il activities. If OU 3-14 BRA or groundwater
modeling are necessary, it is anticipated that they will be similar in format to the OU 3-13 BRA or
subsequent approaches as negotiaed by the DOE-ID, EPA, and IDHW in the OU 3-13 RD/RA.

4.1.12 Other Assumptions
The following is a list of additional assumptions that may apply to QU 3-14:

. The impact of flooding of the Big Lost River will be analyzed during the analysis of feasible
remedial alternatives. A 100-year flood scenario will be used. In addition, applicable or
relevant and appropriate requirements, such as DOE Order 435.1 will be considered.

. All capping technologies will include a biobarrier to inhibit biotic intrusion into the
contamination source:,

° If tankage is necessary for processing waste resulting from remedial action, existing tanks
will be used whenever technically and economically appropriate.

. Any Tank Farm soil evaluated and classified as TRU waste is directly disposable in WIPP or
treatable without the need for TRU treatability studies or nonstandard or remote handling or
comply with the alternative requirements in 40 CFR 191 as an ARAR.

. The data to be collected for the OU 3-14 RI/FS will be used, in part, to estimate the nature
and extent of contamination of the Tank Farm as a whole. The data collected by
implementation of this Work Plan will require supplemental sampling if remediation on a
site-by-site basis is found to be appropriate.

o Tank Farm soil, though contaminated with high-level waste, is not classified as high-level
waste.
. The risk-based and ARAR-compliance-based decisions about the injection well, Site

CPP-23, will be predicated on measured concentrations and trends in the aquifer using
existing data and data from new wells.

4.2 Unresolved Issues in the OU 3-13 RI/FS
As stated in Section 1, the OU 3-14 RI/FS (DOE-ID 1997a, 1997b) is being conducted because
unresolved issues in the OU 3-13 RI/FS prevented the development of a final remediation plan for the
Tank Farm soil; CPP-96; the injection well, CPP-23; and the additional sites outside the Tank Farm,
CPP-61, CPP-81, and CPP-82. The unresolved issues remaining from OU 3-13 were discussed in
Section 3 and are summarized in the following:

421 Tank Farm Soil Issues

Tank Farm soil unresolved issues are divided into the following general categories and summarized
in this section:

) Nature and extent of contamination

. Contaminant fate and transport
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. Contaminant source =stimation
. Feasibility study issues.

4.2.2 Issues Relating to the INTEC Injection Well and Aquifer Within the INTEC Fence
Line

The INTEC injection well eand SRPA within the INTEC fence line unresolved issues involve
uncertainties associated with the following:

. Nature and extent of contamination
. Contaminant source astimation
. Feasibility study issues.

423 Additional Soil Sites from OU 3-13 Issues

The unresolved issues for the additional soil sites from OU 3-13, CPP-61, CPP-81, and CPP-82, are
the following:

. Nature and extent of contamination

. Site risk.

4.3 OU 3-14 RI/FS Objectives

The OU 3-14 RI/FS 1s a planned focused investigation to collect data for the development of a final
remedy for the Tank Farm soil, the INTEC injection well and aquifer within the INTEC fenceline, and
additional so1l sites that were added to the OU 3-14 scope (Sites CPP-61, -81, and -82). Because
significant uncertainties were identified during the evaluation of the OU 3-13 FS and the negotiations for
the OU 3-13 ROD, these sites were added to the newly created OU 3-14. OU 3-14 was tasked with
characterizing these sites to resolve the uncertainty and develop remedial alternatives. Remedial
alternative selection process will be completed following the site characterization and risk analysis to
determine a final remedial action. In addition to the site characterization data being collected as
mentioned above, the following specific needs include defining soil waste types and volumes. The
primary objective for the characterization of the three areas is to provide data to identify and evaluate
appropriate remedial alternatives.

4.3.1 Tank Farm Soil

The OU 3-13 RIFS identified major risks from the Tank Farm soil to be external exposure to
radiation and ingestion of water from the contaminated SRPA (from contaminants that have been leached
from the Tank Farm soil to the SRPA) by future groundwater users. The current information about the
nature and extent of contamination from the OU 3-13 RI/FS is inadequate to support the selection of a
final remedy for the Tank Farm scil. The OU 3-14 RI/FS will further investigate contamination at the
Tank Farm soil through two field investigation phases (Phase I and Phase II) and develop alternatives for
a final remedy. Efforts will be undertaken to delineate any leaks/spills that occurred at or near tank
vaults. Those identified will be scrutinized to determine what volume may have been short circuited to
the underlying basalt.
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Phase I will involve field screening of specific analytes (identified in the Tank Farm Field
Sampling Plan) to identify analytes of concern, hot spot locations, and the potential for contaminants to
migrate to the SRPA. These data will serve to focus Phase II sampling activities toward specific areas of
interest. Phase II activities will address soil sampling, moisture monitoring, establishing OU 3-14
COPCs, and detailed questions concerning the identity, concentration, and transport characteristics of
specific COPCs. The two-phase epproach is proposed as a means to focus project resources on the
specific contaminated soil areas that are expected to contribute to groundwater contamination, or that
could affect selection of a remedy for the Tank Farm. Specific needs for these two phases include the

following:

Field Investigation Phase I

Define the spatial distribution of gamma-ray-emitting radionuclides by surface and
subsurface gross-count gamma-ray surveys.

Define the spatial distribution, quantities, and concentrations of contaminants, especially
plutonium isotopes, in the Tank Farm soil, using laboratory analytical results of soil
sampling, to estimate soil volume and waste types requiring remediation.

Field Investigation Phase II

4.3.2

Collect site-specific soil chemistry

Research K4 values and collect soil distribution coefficients (Kgs), as necessary, for the
OU 3-14 Tank Farm COPCs for use in risk analysis and comparison of the long-term risk
reduction needs when evaluating remedial alternatives.

Provide a better understanding of moisture migration and the contaminant flux through the
Tank Farm soil.

Collect site-specific data to better bound and estimate the total contaminant mass source
term in the soil for the contaminant transport simulations to reduce the uncertainty of release
estimates to the environment and the risks calculated for the Tank Farm.

INTEC Injection Well and Aquifer within the INTEC Fence Line

The final remedy selection for the SRPA inside the INTEC fence line, including the INTEC
injection well, will be made under OU 3-14. The main risk is exposure to radionuclides through ingestion
by future groundwater users. Specific needs include the following:

Provide site-specific soil distribution coefficients (K4s) for the OU 3-14 COPCs, determined
from sampling the injection well (Site CPP-23) and better estimates of contaminant mass
source terms in the soil for contaminant transport simulations to reduce the uncertainty of
release estimates to the groundwater pathway from the Tank Farm.

Define the extent, type, and concentration of contaminants at the Site CPP-23 injection well
and subsequent secondary sources to define the risk to the SRPA.
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4.3.3 Additional Soil Sites from OU 3-13

Several miscellaneous sites were transferred to OU 3-14 from OU 3-13 because the DOE-ID, EPA,
and IDHW required further assessment before completing their evaluation. Site CPP-61, a PCB spill,
requires a better understanding of the amount of PCB contamination remaining at the site. Sites CPP-81
and CPP-82 require further assessment to develop sufficient data for a final decision. Although these
sites may require further evaluaticn, it is anticipated that a final decision can be reached based on
documented historical information. These historical documents will be used, if needed, to scope Phase II.

4.4 OU 3-14 Data Quality Objectives

The objective of OU 3-14 RI/FS Work Plan is to clearly outline and aquifer within the INTEC
fence line the data collection activities to be conducted for the OU 3-14 Tank Farm soil, the INTEC
injection well, and additional soil sites from OU 3-13 investigations. The activities are being performed
to sufficiently characterize the soil and sediment, contaminants, contamination levels, extent of
contamination, and soil moisture {lux from these sites. The goal of the characterization is to understand
the Tank Farm, injection well, and additional soil sites sufficiently to develop appropriate remedial
actions that mitigate risk associated with contamination to less than 10E-04 and an IH of less than 1 for
human health and the environment.

To help with defensible decision-making, the EPA has developed the data quality objective (DQO)
process (EPA 1987), which is a systematic planning tool based on the Scientific Method for establishing
criteria for data quality and for developing data collection designs. Data quality objectives have been
developed to guide characterizaticn of the Tank Farm soil. The process consists of seven iterative steps
that yield a set of principal study questions and decision statements that must be answered to address a
primary problem statement. The seven steps composing the DQO process are listed below:

Step 1:  State the problem.

Step 2:  Identify the decision.

Step 3:  Identify the inputs to the decision.

Step 4:  Define the study boundaries.

Step 5:  Develop decision rules.

Step 6:  Specify limits on the decision.

Step 7 Optimize the design for obtaining data.

The DQOs that govern the OU 3-14 investigations are presented in the following sections. The
DQO process is an iterative process and the following statements will evolve as the DOE, EPA, and the
State of Idaho DEQ provide input. DQOs may also change in response to new site data collected during
initial investigations and/or change in work scope.

441 Tank Farm Data Quality Objectives

The Tank Farm Soil DQOs are presented in the following sections and summarized in Table 4-1.
(The table follows the Tank Farm soil DQO section.)
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4.4.1.1 DQO STEP 1—State the Problem. The Tank Farm soil is known to be contaminated
from historical spills and releases. Information from previous investigations about the nature and extent
of the Tank Farm soil contamination is incomplete. The size, location, contaminant type, dose rate,
source term, and COPC (OU 3-14 Remedial Investigation determination) migration probability from the
site need to be clarified for future remedial actions. The moisture content, contaminant flux out of the
Tank Farm soil, and physical, hydraulic, and geochemical soil parameters are required. The OU 3-13
COPCs are those contaminants that have been identified as a potential concern through OU 3-13 RI/BRA.
Since the OU 3-13 investigations were not complete, the OU 3-14 sampling will include the preliminary
list of potential contaminants identified in the Track 2 Summary Reports for Operable Units 3-07 and
3-08 (WINCO 1993d and 1993b, respectively), from which OU 3-14 COPCs will be determined. The

preliminary list of potential contaminants is as follows:

Gross Alpha Uranium-238 Lead

Gross Beta Neptunium-237 Manganese
Cobalt-60 Plutonium-238 Mercury
Strontium-90 Plutonium-239 Molybdenum
Technetiurn-99 Plutonium-240 Nickel

lodine-129 Plutonium-242 Nitrate

Cesium-134 Americium-241 Tetrachloroethylene
Cesium-137 Boron 1,1,1-trichloroethane
Cerium-144 Cadmium 1,1,2-trichloroethane
Uranium-234 Chromium (V) Trichloroethylene
Urantum-235 Fluoride

Background—The Tank Farm soil has become contaminated by spills and pipeline leaks of radioactive
liquids from plant and transfer operations. In addition to the known highly contaminated areas, low levels
of contamination exist at varying Jocations and depths. Limited knowledge of the extent (both vertically
and horizontally) of contamination, volume of spilled material, types of contaminants, and contamination
levels is available because many cf the spill sites are in operational and highly radioactive sites. The
principal threats posed by contam:nated Tank Farm soil is external exposure to radiation and leaching and
transport of contaminants to the perched water and eventually to the SRPA where future groundwater
users could consume contaminated SRPA groundwater.

The Tank Farm soil is defired as the soil that exist from the surface down to the uppermost basalt
flow and include release sites in CU 3-06, 3-07, 3-08, and 3-11. These sites are located within the Tank
Farm boundary (Sites CPP-15, CFPP -16, CPP-20, CPP-24, CPP-25, CPP-26, CPP-27, CPP-28, CPP -30,
CPP-31, CPP-32, CPP-33, CPP-58, and CPP-79), cumulatively known as Site CPP-96. In addition to the
contaminants identified during the OU 3-13 RI/BRA, the preliminary COPCs identified during the Track
2 investigations will also be evaluated during the OU 3-14 RI/FS. These contaminants are listed above.
These contaminants, combined with the OU 3-13 COPCs, will comprise the complete preliminary OU 3-
14 COPCs for this RI/FS.
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Radiological OU 3-13 COFCs evaluated in the OU 3-13 ROD and in the OU 3-13 RD/RA include:
Am-241, Ce-144,Cs-134, Cs-137, Co-60, Eu-152, Eu-154, Np-237, Pu-238, Pu-239/240, Pu-241, Pu-242,
Ru-106, Sr-90, tritium, T¢-99, U-234, U-235, U-236, and zirconium. Known non-radionuclide OU 3-13
COPCs include As, Cr, Hg (mercuric nitrate), nitrate (nitric acid), and thallium. The OU 3-13 ROD
showed that Cs-137, Sr-90, and U-235 were a risk to human health (see Section 3.1.4).

Volatile organic compounds and SVOCs were identified as COPCs for release Site CPP-15 during
previous OU 3-08 Track 2 investigations (WINCO 1993b), but were screened out as not being a risk
concern. Given the type sampling technique being implemented for Phase I Characterization, it is not
possible to sample for VOCs and SVOCs at CPP-15 in Phase I. The concern for VOC and SVOC
contamination will be addressed as part of the Phase Il Characterizations Work Plan. As stated in the
Track 2 site evaluation table for Site CPP-15 (WINCO 1993b), “It is known that all radioactively
contaminated soil was removed below the solvent tank. Since there was only a possibility for a small
amount to have been released to the subsurface and there was not infiltration, due to the building, that
should have caused migration, the VOCs would have been removed in association with the radionuclides.
Any VOCs which could possibly have remained are not expected to be present due to biodegradation and
volatilization of contaminant over the 18-year period since the time of release.”

A final CERCLA remedy for the Tank Farm soil release sites has been deferred pending further
characterization and coordination of any proposed remedial actions with the Idaho HLW & FDEIS and
RCRA closure of the tanks. A separate RI/FS, Proposed Plan, and ROD will be prepared for the Tank
Farm so1l under OU 3-14. Interim actions were evaluated under the OU 3-13 ROD to provide protection
until a final remedy is developed and implemented. The DOE-ID, EPA, and the IDHW have determined
that the OU 3-13 interim action will be protective of human health and the environment while the
OU 3-14 RIFS is being performed and a final remedy is selected (DOE-ID 1999a).

For convenience and to facilitate the Tank Farm soil investigations, the soil has been divided into
three sections: 0 to 3 m (0 to 10 ft) bgs, 3 to 13.7 m (10 to 45 ft) bgs, and 0 to 13.7 m (0 to 45 ft) bgs. The
purposes for the divisions are described below.

. 0 to 3 m (0 to 10 ft) bgs—includes the Tank Farm soil near the surface that poses an external
risk and that can reasonably be remediated

. 3 to 13.7 m (10 to 45 ft) bgs—this is the Tank Farm soil that may not be feasible to
remediate due to underground tanks and pipes and high radiation levels

. 0to 13.7 m (0 to 45 {t) bgs—this is the soil that poses a groundwater risk from leaching and
from which the total Tank Farm source will be determined.

4.4.1.2 DQO STEP 2—Identify the Decisions. This step of the DQO process lays out the
principle study questions, alternat: ve actions, and corresponding decision statements that must be
answered to effectively address the above stated problem. The primary decisions involve defining the
locations, spacial extent, and concentrations of contaminant releases in the Tank Farm soil, determining
contamination mobility, and characterizing the moisture flux moving through the Tank Farm soil. This
information is necessary for developing remedial actions that will minimize contamination in the soil
from leaching out and eventually being transported to the SRPA.

Principal Study Questions—The purpose of the principal study question (PSQ) is to identify key
unknown conditions or unresolved issues that, when answered, provide a solution to the problem being
investigated, as stated above. The PSQs for this project are as follows:



PSQ-1a:

PSQ-1b:

PSQ-2a:

PSQ-2b:

PSQ-3:

PSQ-4a
PSQ-4b

PSQ-5

What is the number and spacial extent of the high contamination zones in the 0 to
3 m (0 to 10 ft) bgs depth range?

What is the namber and spacial extent of the high contamination zones in the 0 to
13.7 m (0 to 45 ft) bgs depth range? (This is required for the evaluation of

groundwater isk and possible remedial alternatives.)

What are the radionuclide contaminants in each of the high-contamination zones
(from 0 to 13 7 m [0 to 45 ft] bgs)?

Are there non-radionuclide contaminants present in the Tank Farm soil from 0 to
13.7 m (0 to 45 ft) bgs (in addition to those currently identified)?

What is the extent of the mobility of each of the contaminants within each of the
identified soil matrices?

What is the vertical moisture flux moving from the Tank Farm soil into the basalt?
What is the horizontal moisture flux moving into the Tank Farm soil?

Based on new data obtained during evaluation of the Tank Farm high contamination
zones and soil moisture, what are the best final remedial approaches?

Alternative Actions—Alternative actions (AA) are those actions possible resulting from resolution of
the above PSQ’s. The types of actions considered will depend on the answers to the PSQ’s. Each
alternative presents two alternativis (A and B).

AA-la:

AA-1b:

A: Data that are needed for evaluation of the external risk and remedial
alternatives are available and sufficient to identify affected soil, soil volumes, and
concentration levels of contaminated soil for major release sites in the 0 to 3 m

(0 to 10 ft) bgs depth at the Tank Farm. Proceed with data collection. (No
consequence 1s associated with this alternative.)

B: Insufficient data or data without high resolution are available and add
uncertainty to the identification and quantification of the major Tank Farm high
contamination areas. Proceed with gathering more information to make a decision.
(The consequence of this alternative is that additional information will be required
1 order to evaluate remedial technology.)

A: Data that are needed for evaluation of the external risk and remedial alternatives
are available and sufficient to identify affected soil, soil volumes, waste types, and
concentration levels of contaminated soil for major release sites in the 0 to 13.7 m
(0 to 45 ft) ogs depths at the Tank Farm. Calculate a source term for the Tank
Farm soil. Proceed with further characterization. (No consequence is associated
with this aliernative.)

B: Phase I logging data do not have sufficient energy resolution for determining the
specific radionuclide(s) generating anomalous gamma radiation. Logging data will
only include gross gamma and will not provide speciation. Conduct additional data
collection. (The consequence of this alternative is that additional information will
be required in order to evaluate remedial technology.)
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AA-2a

AA-2b

AA-3

A-4a

A: The contaminants currently identified are the only radionuclides that are present
in the Tank Farm soil that are above risk based action levels and are a potential
threat to the SRPA. Proceed with remedial investigation. (No consequence is
associated with this alternative.)

B: Other radionuclide contamination, in addition to the OU 3-13 COPCs, are
present that are above risk based action levels and could potentially pose a threat to
the SRPA. Evaluate all OU 3-14 COPCs to determine contaminated soil volumes,
waste types, Tank Farm soil source term, etc. and to determine the appropriate
remedial actions. (The consequence of this alternative is that all of the OU 3-14
COPCs need to be identified in order for remedial actions to address them.)

A: Mercury, chromium, arsenic, nitrates. and thallium are the only non-
radionuclidz contaminants in the Tank Farm soil that are above risk based action
levels and are identified as OU 3-14 COPCs. Proceed with remedial investigation.
(No consequence is associated with this alternative.)

B: Data suggests that other non-radioactive contaminants may be QU 3-14
COPCs. Evaluate all OU 3-14 COPCs to determine contaminated soil volumes,
waste types, Tank Farm soil source term for appropriate remedial actions. (The
consequence of this altenative is that all of the OU 3-14 COPCs need to be
identified in order for remedial actions to address them.)

A: Contaminants are strongly sorbed to the Tank Farm soil. Proceed with
remedial investigation. (No consequence is associated with this alternative.)

B: Contaminants are mobile and are being or potentially can be leached out of the
Tank Farm soil. Evaluate threat and possible need of immediate and appropriate
remedial actions. (The consequence is that immediate remediation may be
required. This is further discussed in DQO Step 4, Section 4.4.1.4.)

A: Moisture data indicate there is insignificant flux through the Tank Farm soil to
transport ccntaminants into the basalt, into the perched water and potentially to the
SRPA. Proceed with remedial investigation. (No consequence is associated with
this alternative.)

B: Moisture data indicate that there is sufficient flux moving through the Tank
Farm to transport contaminants to the perched water and subsequently to the
SRPA. Eveluate for possible Stage II actions (see Step 4). (The consequence is
that if there is significant contaminant flux, immediate remediation may be
required.)

A: Data indicate there is little moisture moving into the Tank Farm soil
horizontally. Proceed with remedial investigation. (No consequence is associated
with this alternative.)

B: Moisture data indicate that significant horizontal flux exists in the Tank Farm
soil. Evaluate for possible Stage II actions and proceed with investigation. (The
consequence is that, if moisture is moving laterally, immediate remedial actions
may be required and lateral flux will be a necessary consideration for long-term
remedial actions.)
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AA-5

A: Data are adequate to characterize the Tank Farm soil, write a RI/FS, and
develop appropriate remedial alternatives. Proceed with remedial technology
evaluation. (No consequence is associated with this alternative.)

B: There is still too much uncertainty to develop an RUFS or suggest appropriate
remedial actions. Conduct further investigations until there is sufficient
understanding to recommend appropriate remedial technology. (The consequence
1s that more data will be required.)

Decision Statements—The decision statements (DS) combine the PSQ and AA into a concise
statement of action. The DS for each of the PSQ’s are stated below.

DS-1a:

DS-1b:

DS-2a:

DS-2b:

DS-3:

DS-4a:

DS-4b:

DS-5:

Determine whether the field screening methods have successfully identified all
high contamination sites (16 to 23 pCi/g for Cs-137)* in the Tank Farm soil (0 to
3 m [0 to 10 ft] bgs) with a volume of < 70 ft'of soil surrounding the probe hole.
This information drives the evaluation of remedial action, technology and design.

Determine whether the field-screening methods have successfully identified all
high-contaraination sites (16 to 23 pCi/g for Cs-137)° from 0 to 13.7 m (0 to
45 ft) bgs in the Tank Farm soil with a volume < 70 ft’ of soil surrounding the
probe hole. This information drives the evaluation of remedial technology and
design.

Determine ‘whether additional radionuclides in either the soil or soil-pore water are
present at concentration levels greater than risk action levels. If so, they will
become OU 3-14 COPCs.

Determine whether additional non-radionuclide contaminants are identified in
concentrations above risk-based action levels. If so, they will be added to the
OU 3-14 COPC list.

Determine whether contaminants are being transported out of the Tank Farm soil.

Determine ‘whether the flux out of the soil is stopped by the interim actions. (An
additional tenefit of moisture characterization may be the identification of major
recharge sources.)

Determine whether moisture is moving into the Tank Farm soil (under the
temporary cover) from areas outside the Tank Farm.

The recomraended remedial action will be based on hydraulic, geochemical, and
physical drivers, the success of the interim actions, and the comparison of
identified requirements, associated technology, and their costs.

4413 DQO STEP 3—Identify Inputs to the Decision. This step of the DQO process
identifies the informational inputs that are required to answer the decision statements made above.

a. This value, arrived at in the coarse of decision actions taken at other NEEL WAG sites, is the concentration of Cs-137 in soil
that after 100 years no longer presents any risk.
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Inputs for PSQ-1a—PSQ-1a will be answered through a combination of inputs. Primarily, release
records along with the gamma survey data will be used to determine the spatial extent of the Tank Farm
soil contamination at the 0 to 3 m (0 to 10 ft) bgs. Because the gamma survey will detect only gamma
emitters though other radioactive contamination also is likely to be present, a ratio technique will be
developed that will predict concerntrations of other radioactive contamination potentially present based
upon the gamma survey and process knowledge. The input sources for answering the question are the
following:

. Historical records

. Process knowledge

. Gamma survey data

. Neutron survey data

. Nuclear constants

. Ratio estimation

° Soil analytical results.

The best available information will serve as the basis for estimating quantities of Cs-137 and other
radionuclides. The results will be presented in relative terms only, i.e., the logging detector will no be
quantatively calibrated to measure absolute Cs-137 concentration since Phase 1 is intended as a screening
effort only. Relative amounts of cther radionuclides may be scaled relative to Cs-137 using radionuclide
ratios obtained from one of the following sources:

° Process knowledge concerning the chemistry of the originating waste stream(s), if this can
be determined for the release site being examined

. Sample analysis on vacuum excavated soil from the same or nearby probehole.
. The primary purpose of Phase I is to characterize the spatial distribution of gamma- emitting
radionuclides as an indicator for overall contamination distribution. Detailed speciation and

sampling will be conducted during Phase II, based on Phase I results.

Inputs for PSQ-1b—Contaminant concentrations and locations in the Tank Farm soil from 0 to 13.7 m
(0 to 45 ft) bgs will be determined similarly to PSQ-1a.

The input sources for answering PSQ-1b are the following:

) Historical records

. Process knowledge
. Gamma survey data
. Neutron survey data
. Nuclear constants
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. Ratio estimation

. Soil analytical results.
Inputs for PSQ-2a-—Identification of the radioactive OU 3-14 COPCs for the Tank Farm soil is
required to support numerical modeling and development of remedial actions. Development of the
OU 3-14 COPCs will rely primarily on the analytical data, field screening data, and model predictions.
Information from the following scurces is needed.

Inputs sources for answering PSQ-2a are the following:

. Historical records

Soil analytical data

. Soil-pore water analytical data
. Field screening data
. Risk analysis results

. Model predictions

. Hydraulic properties

. K, data.
Inputs for PSQ-2b—Informaticn on any non-radioactive contaminants present in the Tank Farm soil is
important for modeling considerations and the evaluation of potential remedial actions. Like the
radioactive OU 3-14 COPCs, the non-radioactive OU 3-14 COPCs will be based primarily on soil and

water analyses but can include input from the following sources.

The inputs to answer PSQ-2b are the following:

. Historical records

. Process knowledge

. Soil analytical data

. Soil-pore water analytical data
. Field screening data

. Risk analysis results

. Model predictions
. Hydraulic properties

° K4 data.
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Inputs for PSQ-3—The mobility of contaminants will be determined through selected soil leach and
absorption studies. However, input from all of the following sources will be used to determine the
potential for the contaminants to be transported from the Tank Farm soil. Potential contaminant mobility
will be considered when evaluating remedial alternatives.

) Analytical concentration data
. Selected soil extractions (leach and absorption studies)
J K, data

. Site-specific geochemistry data
. Model predictions
. Hydraulic properties

Inputs for PSQ-4a—Potential transport of contaminants is a function of two factors: the mobility
(addressed in PSQ-3) and the amount of flux that is available to transport contaminants. Moisture content
of the Tank Farm soil is directly related to the flux, which can result from recharge sources located either
within or above the Tank Farm soil or that are removed from the Tank Farm area. PSQ-4 is concerned
with both vertical and horizontal flux. The inputs to answer PSQ-4a will answer the question regarding
vertical flux. Vertical flux will be determined by measuring vertical profiles of moisture content and
matric potential at locations within the Tank Farm.

The input sources for answering PSQ-4a are the following:

. Vertical profile moisture data
) Vertical profile matric potential data
. Contaminant concenirations

. Model predictions

. Hydraulic property data

. Recharge sources.
Inputs for PSQ-4b. Horizontal flux results from recharge sources located adjacent to the area that is
sealed by the Tank Farm membrane (Interim action, DOE-ID 1999b) that may cause water to move
laterally through the Tank Farm soil. A horizontal flux can cause contaminants to redistribute in the soil
and can promote contaminant transport into the basalts. The existence of horizontal fluxes will be
determined by measuring moisture profiles and hydraulic gradients in horizontally spaced stations.

The inputs for answering PSQ-4b are the following:

. Moisture data

L Matric potential data

4-17



. Contaminant conceniration data

o Model predictions

. Hydraulic property data

. Recharge source.
Inputs for PSQ-5—A decision on PSQ-5 will require characterization of the Tank Farm soil
contamtnation chemistry and hydrology to a sufficient extent that appropriate remedial actions can be
selected. Inputs for this decision will include all of the data previously developed. The input sources for

answering PSQ-5 include the following:

) Final OU 3-14 Tank Farm soil COPC list

. Concentration levels

. Contaminant flux

. Number of high contamination zones
. Waste volume

o Tank heels

. Recharge water/sources

J Deep drainage

. Site-specific geochernistry

° Hydraulic properties

. Model predictions

. Waste types (e.g. TRU, RCRA, characteristic, TSCA, and mixed)
. Remedial cost

. Impracticability of technology

. Technical feasibility, maturity, and efficacy of remedial technology
. Source term for the Tank Farm soil
. Source term for the Tank Farm soil and closed tanks combined.

4.4.1.4 DQO STEP 4—Define the Boundaries of the Study. This study focuses on
sufficiently characterizing the Tank Farm soil to understand the contamination types, levels, distribution
associated risks, and area hydrology and geochemistry for the purpose of identifying effective remedial
actions for the OU3-14 RVFS, proposed plan, and ROD.

2
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Specifically included in this study is the contamination in the surface soil (from the surface to top
of basalt) at the Tank Farm. The physical boundaries of the study are the Tank Farm area known as Site
CPP-96. Site CPP-96 includes CPP-15, CPP-16, CPP-20, CPP-24, CPP-25, CPP-26, CPP-27, CPP-28,
CPP-30, CPP-31, CPP-32, CPP-33, CPP-58 and CPP—79. These are all the sites within the Tank Farm or
adjacent to the PEW evaporator building. At depth, the boundaries of the study area are from the surface
to the top of basalt. This depth varies with location but averages about 13.7 m (45 ft).

The OU 3-14 RIFS Investigation activities are anticipated to occur over six years, with two field
Investigations. Boundaries on the stages are shown below:

. Field Investigation Phase I: Gamma Radiation Field Screening and soil sampling

. Field Investigation Phase II: Soil Sampling and Moisture Monitoring

. Contaminant Transport and Treatability Studies

. Risk Assessment anc. Groundwater Modeling

. RI/FS Report

° OU 3-14 ROD Preparation

The OU 3-14 Post-Record of Decision Tank Farm remedial activities are anticipated to be
undertaken in four stages timed to accommodate facility RCRA closure. Boundaries on the stages are
shown below:

. Stage I: Moisture monitoring and control

. Stage II: Address irmediate threats during Tank Farm operations and RCRA closure of
some high level waste tanks

| Stage III: Begin remediation of post-RCRA closure of the high level waste tanks but before
D&D&D of the surrounding area and buildings

. Stage IV: Final remedy for the Tank Farm area after all INTEC D&D&D activities are
complete.

In addition to the physical end time boundaries, shown above, other boundaries (listed below)
could possibly impact the project.

Schedule boundaries: The schedule may be impacted by the budget allotted to the remedial action.
Any loss in the budget without ad: ustment in scope will extend the schedule. That action may adversely
impact the mitigation of the transport of contaminants to the SRPA.

Budget boundaries: The budget is anticipated to remain at a constant funding level during the
course of the project (1.8 M/year from FY-2001 through FY-2006 for both the Tank Farm soil and the
mjection well investigations). This will require that remedial actions be optimized not only technically
but also financially.

Concentration boundaries: These boundaries result from contaminant concentrations. For
radionuclide concentrations the boundaries extend from low concentrations to the risk-based action levels
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agreed to in the OU 3-13 ROD. A high dose rate could drive remote remedial methods. Other remedial
considerations related to concentration levels include upper inventory levels of possible waste disposal
facilities. Metals concentration levels should not impact remedial activities. Should high volatile organic
compound (VOC) levels be present, some remedial activities could be affected (e.g., grout and thermal
processes).

Moisture boundaries: Moisture boundaries with the potential to impact the OU 3-14 investigation
and remediation are only on the high side. Saturated moisture conditions mandate immediate action.
Conditions probably can not becone too dry.

Operational boundaries: The remediation of the Tank Farm soil will occur in remedial stages
(shown above) to cooperate and not interfere with operational activities. Activities in each stage could be
impacted by ongoing operations.

Treatment evaluation boundaries: The evaluation of remedial technologies may potentially be
impacted by a variety of laboratory-related influences including scale, contamination levels, and
heterogeneity. It also may be impacted by the maturity of the treatment.

Integration boundaries. Final remediation may be impacted by the integration of any or all of the
above boundaries.

4.4.1.5 DQO STEP 5—Develop a Decision Rule. This step of the DQO process brings together
the outputs from Steps 1 through 4 into a single statement describing the basis for choosing among the
listed alternatives.

) Decision Rule (DR)-1a: If high resolution data are available and sufficient to identify
affected soil, soil volumes, and concentration levels of contaminated soil for all major
release sites in the 0 to 3 m (0 to 10 ft) bgs depths at the Tank Farm then proceed with
AA-la A. If not, proceed with AA-1a B.

. DR-1b: If high resolution data are available and sufficient to identify affected soil, soil
volumes, waste types, and concentration levels of contaminated soil for major release sites in
the 0 to 13.7 m (0 to 45 ft) bgs depths at Tank Farm, proceed with AA-1b A. If not, proceed
with AA-1b B.

. DR-2a: If OU 3-13 COPCs are the only radionuclides that are present in the Tank Farm soil
that are above risk besed action levels and are a potential threat to the SRPA and they
become OU 3-14 CCPCs, proceed with AA-2a A. Otherwise proceed with AA-2a B.

° DR-2b: If Hg, Cr, As, Th, and nitrates are the only non-radionuclide contaminants in the
Tank Farm soil that zre above risk based action levels and are identified, and they become
OU 3-14 COPCs, then proceed with AA-2b A. Otherwise, proceed with AA-2b B.

. DR-3: If contaminants are strongly sorbed to the Tank Farm soil, then proceed with
AA-3 A. Otherwise, proceed with AA-3 B.

. DR-4a: If moisture data indicate there is insignificant flux through the Tank Farm soil to
transport contaminants down to the perched water and potentially to the SRPA, then proceed
with AA-4a A. Otherwise, proceed with AA-4a B.
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. DR-4b: If data indicates there is not significant moisture moving into the Tank Farm Soil
laterally, then proceed with AA-4b A. Otherwise, proceed with AA-4b B,

| DR-5: If data are adzquate to characterize the Tank Farm soil, write a RUFS, and develop
appropriate remedial AAs, then proceed with AA-5 A. Otherwise, proceed with AA-5 B.

44.1.6 DQO STEP 6—Specify Tolerable Limits on Decision Errors. This step of the DQO
process sets out the acceptable limits on decision errors. These limits are used to establish performance
goals for the data collection design.

Data collected to determine whether additional contaminants in the Tank Farm soil are at
concentration levels equal to or greater than risk-based action levels (DS-2a and DS-2b) are amenable to
statistically based limits on decision errors. Hypothesis testing will be utilized to determine if action
levels are exceeded to resolve Principal Study Questions 2a and 2b (PSQ-2a and PSQ-2b). The null
hypothesis, Hy, is that the true mean of a contaminant is greater than or equal to the risk-based action
level. The alternative is that the true mean is less than the risk-based action level.

. Hy: p > action level
J H,: p <action level

The hypothesis testing will be performed to a level of significance, o, of 0.05. In other words, with
this level of significance, we limit the probability of a Type I error, or of rejecting the null hypothesis
when it is true, to 5%. The hypothesis testing is designed to allow us to control the probability or
erroneously concluding that action levels are not exceeded when in fact they are exceeded. The null
hypothesis was formulated based npon the belief that the harmful consequences of incorrectly concluding
that an action level is not exceeded when it actually is exceeded outweigh the consequences of incorrectly
concluding that the action level is exceeded when in fact it is not.

Statistically based decision errors are not appropriate for the other decision statements.

4.4.1.7 DQO STEP 7—Optimize the Design. The information necessary to evaluate remedial
alternatives and develop the feasibility study will be obtained from the site characterization and, if
deemed necessary, treatability anc contaminant transport studies. A final decision will be made in the
OU 3-14 ROD. It is envisioned that four stages will occur, following the OU 3-14 Tank Farm Field
Investigation Phases, I and II, and the OU 3-14 ROD.

Stage 1. Activities includec in this stage will focus on moisture monitoring and control. It is
during this stage that the Phase I characterization activities will occur, in addition to the OU 3-13 Tank
Farm Interim Action. Phase I activities include: the surface geophysics/gamma surveys, installation of
the probeholes, gamma logging of the probeholes, and direct sampling of selected vacuumed soil stored in
drums from the probehole installa:ion activities. Technical papers to be prepared during Phase I include:
Phase I data summary report and @ remedial alternative screening report.

Stage II. During this stage immediate threats during Tank Farm operations and RCRA closure of
some high level waste tanks will te addressed. During this stage, Phase II characterization will be
implemented, along with continuing the OU 3-13 Tank Farm Interim Action. Phase II involves
conducting a more detailed soil gamma survey, and potentially collecting soil samples from specific
areas, 1.€., hot spots, to characterize contaminants, waste types, and source terms. This would involve the
installation of large-diameter probe holes and moisture monitoring stations, initiation of moisture
monitoring, and contaminant mobility studies. If deemed necessary, treatability studies may also be
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initiated during this phase, which would evaluate in situ stabilization, grouting, and other technologies
that are under consideration. Technical papers to be prepared during Phase II include: Phase II data
summary report, contaminant transport study report, risk assessment strategy, groundwater strategy,
conceptual model report, R/BRA report, treatability study report (if treatability studies are performed),
and a feasibility study report.

Stage III. During this stage remediation of post-RCRA closure of the high-level waste-tanks will
began, in addition to continuing the OU 3-13 Tank Farm Interim Action. This stage will occur before
D&D&D of the surrounding area and buildings.

Stage IV. Activities in this stage include the final remedy (compatible with the OU 3-13 Tank
Farm Interim Action) for the Tank Farm area after all INTEC D&D&D activities are complete.

442 INTEC Injection Well and Aquifer Within the INTEC Fence Line

The following sections discuss the DQOs developed to govern the injection well investigation. The
DQOs developed for the INTEC injection well are summarized in Table 4-2 (The table follows the DQO
section).

4.4.2.1 DQO STEP 1—State the Problem. The potential problem involving the SRPA inside
the INTEC fence line, the injection well and involves uncertainty in characterizing the residual
contamination resulting from its use. The injection well is known to have injected contaminated fluids
into the SRPA. A 37-m (120-ft) sediment column has built up inside casing. The sediment is thought to
be either an accumulation of materials that were suspended in the wastewater or sediment that caved in
from the well sides during periods of well repair. The volume of residual contamination is not well
characterized, as are the specific contaminants, their amounts, concentrations, and mobility. There is also
uncertainty regarding the potential for residual contamination in the sediment and SRPA materials to
become a secondary source of cortamination to the SRPA,

The Track 2 Summary Report for CPP-23 CPP Injection Well (1994), Comprehensive RI/FS for OU 3-13
at the INEEL — Part A, R/BRA Report (DOE-ID 1997) and the OU 3-13 Record of Decision

(DOE-ID 1999) identified several contaminants that may have been discharged to the injection well.
Based on these reports, the contaminants of potential concern (COPCs) for the injection well include
1-129, Sr-90, Pu-isotopes, H-3, Am-241, Tc-99, Cs-137, Co-60, Eu-152/-154, arsenic, chromium,
mercury, nitrate/nitrite, and osmium. In addition, the injection well has completed RCRA closure as
described in the Final Closure Plan for LDU CPP-23 Injection Well (MAH-FE-PL-304) (DOE-ID 1990).
In Section 2.1 of this closure plan, it states that “The only known contaminant release to the well
identified as a RCRA concem is the mercury release which occurred in March 1981.”

As part of the closure effort, a sediment sample was collected from the injection well by the USGS
on August 31, 1989 and analyzed for 40 CFR 261 Appendix VIII hazardous constituents, for which
EPA-approved methods exist. Analyses of the sediment sample detected traces of metals, radioactivity,
and PCBs. No organic compounds, other than PCBs, were detected in the sediment sample from the
injection well. The closure plan also required the collection and Appendix VIII analysis groundwater
samples from the adjacent wells (1IJSGS-40 and USGS-47) and the production well (Production Well #1).
Theses results also did not detect organic compounds in the groundwater.
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Table 4-1. OU 3-14 Tank Farm soil DQOs.

1: State the Problem

2: Identify the Decision

3: Identify Inputs to the Decision

4: Define the Study Boundaries

Background: The Tank Farm soil has become
contaminated by spills and pipeline leaks of radioactive
liquids from plant and transfer operations. In addition
to the known highly contaminated areas, low levels of
contamination exist at varying locations and depths.
Limited knowledge of the extent (both vertically and
horizontally) of contamination, volume of spilled
material, types of contaminants, and contamination
levels is available because many of the spill sites are in
operational and highly radioactive sites. The principal
threats posed by contaminated Tank Farm soil is
external exposure to radiation and leaching and
transport of contaminants to the perched water SRPA
where future groundwater users could consume
contaminated SRPA groundwater.

The Tank Farm soil are defined as the soil that exist
from the surface down to the uppermost basalt flow
and include release sites in QU 3-06, 3-07, 3-08, and 3-
11. These sites are located within the Tank Farm
boundary (Sites CPP-15, CPP -16, CPP-20, CPP-24,
CPP-25, CPP-26, CPP-27, CPP-28, CPP -30, CPP-31,
CPP-32, CPP-33, CPP-58, and CPP-79), cumulatively
known as Site CPP-96.

Contaminants of potential concern (OU 3-13 COPCs)
evaluated in the OU 3-13 ROD or in the OU 3-13
RD/RA include: Am-241,Ce-144, Cs-134, Cs-137, Co-
60, Eu-152, Eu-154, Np-237, Pu-238, Pu-239/240 , Pu-
241, Pu-242, Ru-106, Sr-90, tritium, Tc-99, U-234, U-
235, U-236, and zirconium. Known non-radionuclide
contaminants include As, Cr, Hg (mercuric nitrate),
nitrate (nitric acid), and thallium. The OU 3-13 ROD
showed that Cs-137, Sr-90, and 1J-235 were a risk to
human health.

Volatile organic compounds and SVOCs were
identified as COPCs for release Site CPP-15 during
previous OU 3-08 Track 2 investigations

(WINCO 1993b), but were screened out as not being a
risk concem. Given the type of sampling technique
being implemented for Phase I Characterization, it is
not possible to sample for VOCs and SVOCs at
CPP-15 in Phase I. The concern for VOC and SVOC
contamination will be addressed as part of the Phase 11
Characterization Work Plan.

A final CERCLA remedy for the Tank Farm soil
release sites has been deferred pending further
characterization and coordination of any proposed
remedial actions with the Idaho HLW & FD EIS and
RCRA closure of the tanks. A separate RUFS,
Proposed Plan, and ROD will be prepared for the Tank
Farm soil under OU 3-14. Interim actions were
evaluated under the OU 3-13 ROD to provide
protection until a tinal remedy is developed and
implemented. The DOE-ID, EPA, and the IDHW have
determined that the OU 3-13 interim action will be
protective of human health and the environment while
the WAG 3 OU3-14 RI/FS is being performed and a
final remedy is selected (DOE-ID 1999b). For
convenience and to facilitate the Tank Farm soil
investigations, the soil have been divided into three
sections: 0 to 3 m (O to 10 ft bgs), 3to 13.7 m (10 to
45 ft bgs), and 0 to 13.7 m (0 to 45 ft bgs). The
purpose for the divisions are described below.

3 m(0to 10 ft bgs)—includes the Tank Farm soil near
the surface that can reasonably be remediated

310 13.7 m (10 to 45 ft bgs)—these are the Tank Farm
soil that may not be feasible to remediate due to
underground tanks and pipes and high radiation levels

3-13.7 m (0 to 45 ft bgs)—these are the soil from
which the total Tank Farm source will be determined.

Because the Tank Farm is an operational facility,
future leaks and spills are possible.

Success at meeting the remedial action objective will be determined by obtaining sufficient characterization data to develop a RI/FS, proposed plan, and ROD from which a remedial
action can be selected that will prevent contaminants in the Tank Farm soil from being leached down to the perched water and possibly contaminating the SRPA.

Principal Study Questions

Alternative Actions

Decision Statement

PSQ-la: What is the number
and-spatial extent of the high
contamination zones in the 0 to

3 m (0 to 10-ft) depth range?
(This is required for evaluation of
the residential and external risk
and possible remedial
alternatives.)

A: High-resolution data that are needed for evaluation of the external risk and remedial
alternatives are available and sufficient to identify affected soil, soil volumes, and
concentration levels of contaminated soil for major release sites in the 0 to 10-ft depth at the
Tank Farm. Proceed with data collection. (No consequence is associated with this
alternative.)

B: Insufficient data or data without high resolution are available and add uncertainty to the
identification and quantification of the major Tank Farm high-contamination areas. Proceed
with gathering more information to make decision. (The consequence of this alternative is that
additional information will be required in order to evaluate remedial technology.)

DS-1a: Determine whether the field screening
methods have successfully identified all high
contamination sites (16 to 23 pCi/g for Cs-137)
in the Tank Farm soil 0 to 3 m (0 to 10 ft bgs)
with a volume of < 70 ft’of soil surrounding the
probe hole. This information drives the
evaluation of remedial technology and design.

Inputs to the PSQ-1a decision include:

Historical records
Process knowledge
Gamma survey data
Neutron survey data
Nuclear constants
Ratio estimation

Soil analytical results

PSQ-1b:  What is the number
and spatial extent of the high
contamination zones in the 0 to
13.7 m (0 to 45-ft) depth range?
(This is required for the
evaluation of groundwater risk
and possible remedial
alternatives.)

A: High resolution data that are needed for evaluation of the external risk and remedial
alternatives are available and sufficient to identify affected soil, soil volumes, waste types, and
concentration levels of contaminated soil for major release sites in the 0 to 45 ft depths at the
Tank Farm. Calculate a source term for the Tank Farm soil. Proceed with further
characterization. (No consequence is associated with this alternative.)

B: Insufficient data or data without high resolution are available and add uncertainty to the
identification and quantification of the major Tank Farm high contamination areas. Conduct
additional data collection. (The consequence of this alternative is that additional information
will be required in order to evaluate remedial technology.)

DS-1b: Determine whether the field-screening
methods have successfully identified all high-
contamination sites (16 to 23 pCi/g for Cs-137)
from 0 to 13.7 m (0 to 45 ft bgs) in the Tank
Farm soil with a volume < 70 ft of soil
surrounding the probe hole. This information
drives the evaluation of remedial technology
and design.

Inputs to the PSQ-1b decision include:

Historical records
Process knowledge
Gamma survey data
Neutron survey data
Nuclear constants
Ratio estimation

Soil analytical results

PSQ-2a: What are the
radionuclide contaminants in each
of the high contamination zones
(from0to 13.7m[0 to

45 ft bgs])?

A: The contaminants currently identified are the only radionuclides that are present in the
Tank Farm soil that are above risk based action levels (OU 3-13 COPCs) and are a potential
threat to the SRPA. Proceed with remedial investigation. (No consequence is associated with
this alternative.)

B: Other radionuclide contamination, in addition to the OU 3-13 COPCs, are present that are
above risk based action levels and could potentially pose a threat to the SRPA. Evaluate all
OU 3-14 COPCs to determine contaminated soil volumes, waste types, Tank Farm soil source
term, etc. and to determine the appropriate remedial actions. (The consequence of this
alternative is that all of the OU 3-14 COPCs need to be identified in order for remedial actions
to address them.)

DS-2a: Determine whether additional
radionuclides in either the soil or soil-pore
water are present at concentration levels greater
than risk action levels. If so, they will become
OU 3-14 COPCs.

Inputs to the PSQ-2a decision include
Historical records

Soil analytical data

Soil-pore water analytical data

Field screening data

Risk analysis results

Model predictions

Hydraulic properties

Ky data

PSQ-2b:  Are there non-
radionuclide contaminants present
in the Tank Farm sotl from 0 to 45
ft bgs (in addition to those
currently identified)?

A: Mercury, chromium, arsenic, thallium, and nitrates are the only non-radionuclide
contaminants in the Tank Farm soil that are above risk based action levels and are identified as
OU 3-14 COPCs. Proceed with remedial investigation. (No consequence is associated with
this alternative.)

B: Data suggests that other non-radioactive contaminants may become OU 3-14 COPCs.
Evaluate all QU 3-14 COPCs to determine contaminated soil volumes, waste types, Tank
Farm soil source term, etc. and for appropriate remedial actions. (The consequence of this
alternative is that all of the OU 3-14 COPCs need to be identified in order for remedial actions
to address them.)

DS-2b: Determine whether additional non-
radionuclide contaminants are identified in
concentrations above risk-based action levels.
If so, they will be added to the QU 3-14 COPC
list for the Tank Farm soil.

Inputs to the PSQ-2b include
Historical records

Process knowledge

Soil analytical data

Soil-pore water analytical data
Field screening data

Risk analysis results

Model predictions

Hydraulic properties

K4 data

PSQ-3:  What is the extent of
the mobility of each of the
contaminants within each of the
identified soil matrices??

A: Contaminants are strongly sorbed to the Tank Farm soil. Proceed with remedial
investigation. (No consequence.)

B: Contaminants arc mobile and are being or potentially can be leached out of the Tank Farm
soil. Evaluate the threat and possible need of immediate and appropriate remedial actions.
(The consequence is that immediate remediation may be required.)

DS-3: Determine whether contaminants are
being transported out of the Tank Farm soil.

Inputs to the PSQ-3 decision include:
Analytical concentration data
Selected soil extractions (leach and
absorption studies)

K4 data

Site-specific geochemistry

Model predictions

Hydraulic properties

PSQ-4a: What is the vertical
moisture flux moving from the
Tank Farm soil into the basalt?

A: Moisture data indicate there is insignificant flux through the Tank Farm soil to transport
contaminants into the basalt, into the perched water and potentially to the SRPA. Proceed
with remedial investigation. (No consequence is associated with this alternative.)

B: Moisture data indicate that there is enough flux moving through the Tank Farm to transport
contaminants to the perched water and potentially to the SRPA. Evaluate for possible Stage Il
actions. (The consequence is that if there is significant OU 3-14 COPC flux, immediate
remediation may be required.).

DS-4a: Determine whether the flux out of the
soil 1s stopped by the interim actions. (An
additional benefit of moisture characterization
may be the identification of major recharge
sources.)

Inputs to the PSQ-4a decision include:

Moisture data

Matric potential data
Contaminant concentrations
Model predictions
Hydraulic property data
Recharge sources

PSQ-4b: What is the horizontal
moisture flux into the Tank Farm
s0il?

A: Data indicate there is little moisture moving into the Tank Farm soil horizontally. Proceed
with remedial investigation. (No consequence is associated with this alternative.)

B: Moisture data indicates that a significant lateral flux exists in the Tank Farm soil. Evaluate
for possible Stage Il actions and proceed with investigation. (The consequence is that if
moisture is moving laterally, immediate remedial actions may be required and lateral flux will
be a necessary consideration for long-term remedial actions.).

DS-4b: Determine whether moisture is moving
into the Tank Farm soil (under the temporary
cover) from areas outside the Tank Farm.

Inputs to the PSQ-4b decision include:

Moisture data

Matric potential data
Contaminant concentration data
Model predictions

Hydraulic property data
Recharge source

K, data

This study focuses on sufficiently characterizing the Tank Farm
soil to understand the contamination types, levels, and
distribution and the risks associated with the contamination, the
areal hydrology, and the geochemistry for the purpose of
identifying effective remedial actions for the OU3-14 RI/FS,
proposed plan, and ROD.

Specifically included in this study is the contamination in the
surface soil (from the surface to top of basalt) at the Tank Farm.
The physical boundaries of the study are the Tank Farm area
known as Site CPP-96. Site CPP-96 includes CPP-15, CPP-16,
CPP-20, CPP-24, CPP-25, CPP-26, CPP-27, CPP-28, CPP-30,
CPP-31, CPP-32, CPP-33, CPP-58 and CPP-79. These are all
the sites within the Tank Farm or adjacent to the PEW
evaporator building. The boundary is defined in the OU 3-14
Scope of Work (DOE-ID 1999a). At depth, the boundaries of
the study area are from the surface to the top of basalt. This
depth varies with location but averages about 13.7 m (45 ft).

OU 3-14 Characterization Investigation activities:
. Field Investigation Phase I

. Field Investigation Phase 11

. Contaminant Transport and Treatability Studies
. Risk Assessment and Groundwater Modeling

. RI/FS Report

. OU 3-14 ROD Preparation

The Post-ROD OU 3-14 Tank Farm remedial activities are
anticipated to be undertaken in four stages timed to
accommodate facility RCRA closure. Boundaries on the stages
are shown below.

. Stage I: Moisture monitoring and control

. Stage II: Address immediate threats during
Tank Farm operations and RCRA closure of
some high level waste tanks

. Stage III: Begin remediation of post-RCRA
closure of the high level waste tanks but before
D&D&D of the surrounding area and buildings

. Stage IV: Final remedy for the Tank Farm area
after all INTEC D&D&D activities are
complete.

Site characterization is anticipated to be initiated in two phases.

In addition to the physical and time boundaries, shown above,
other boundaries (listed below) could possibly impact the
project.

Schedule boundaries: The schedule may be impacted by the
budget allotted for the remedial action. Any loss in the budget
without adjustment in scope will extend the schedule. That
action may adversely impact the mitigation of the transport of
contanunants to the SRPA.

Budget boundaries: The budget is anticipated to remain at a
constant funding level during the course of the investigation.
This will require that remedial actions be optimized not only
technically but also financially.
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Table 4-1. (continued).

|

1: State the Problem

2: Identify the Decision

3: Identify Inputs to the Decision

4: Define the Study Boundaries

Problem Statement: The Tank Farm soil is known to
be contaminated from historical spills and releases.
Information from previous investigations about the
nature and extent of the Tank Farm soil contamination
is incomplete. The size, location, contaminant type,
dose rate, source term, and OU 3-14 COPC (QU 3-14
Remedial Investigation determination) migration
probability from the site need to be clarified for future
remedial actions. The moisture content, contaminant
flux out of the Tank Farm soil, and physical, hydraulic,
and geochemical soil parameters are required.

PSQ-5 Based upon new data
obtained during evaluation of the
Tank Farm high contamination
zones and soil moisture, what are
the best final remedial
approaches?

A: Data are sufficient to characterize the Tank Farm soil, write a RUFS, and develop
appropriate remedial alternatives. Proceed with remedial technology evaluation. (No
consequence.)

B: There is still too much uncertainty to develop an RI/FS or suggest appropriate remedial
actions. Conduct further investigations until understanding is sufficient to recommend
appropriate remedial technology. (The consequence is that more data will be required.)

DS-5: The recommended remedial action will
be based on hydraulic, geochemical, and
physical drivers; the success of the interim
actions; and the comparison of the identified
requirements, associated technologies, and their
cost.

Inputs to the PSQ-5 decision include:
Final OU 3-14 Tank Farm soil COPC
list

Concentration levels

Contaminant flux

Number of high contamination zones
Waste volume

Tank heels

Recharge water/sources

Site-specific geochemistry data
Deep drainage

Hydraulic properties

Model predictions

Waste types (TRU, RCRA,
characteristic, TSCA, mixed, etc.)
Remedial cost

Impracticability of technology
Technical feasibility of remediation
technology

Maturity of technology

Efficacy of technology

Source term for Tank Farm soil
Source term for Tank Farm soil and
closed tanks

Moisture boundaries: Moisture boundaries with the potential to
impact the OU 3-14 investigation and remediation are only on
the high side. Saturated moisture conditions mandate
immediate action. The soil cannot become too dry.

Concentration boundaries: These boundaries result from
contaminant concentrations. For radionuclide concentrations
the boundaries extend from low concentrations to the risk-
based action levels agreed to in the OU 3-13 ROD. A high
dose rate could drive remote remedial methods. Other remedial
considerations related to concentration levels include upper
inventory levels of possible waste disposal facilities. Metals
concentration levels should not impact remedial activities.
Should high VOC levels be present, some remedial activities
could be affected, e.g., grout and thermal processes.

Operational boundaries: The remediation of the Tank Farm
soil will occur in stages (shown above) to cooperate and not
interfere with operational activities. Activities in each stage of
remediation could be impacted by ongoing operations.

Treatment evaluation boundaries: The evaluation of remedial
technologies may potentially be impacted by a variety of
laboratory-related influences including scale, contamination
levels, and heterogeneity. It may also be impacted by the
implementability of the treatment.

Integration boundaries: Final remediation may be impacted by
the integration of any or all of the above boundaries.
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Table 4-1. (continued).

5: Develop a Decision Rule

6: Specify Tolerable Limits on Decision Errors

7: Optimize the Design

DR-la: If high resolution data are available and sufficient to identify affected soil, soil volumes, and concentration leveis
of contaminated soil for all major release sites in the 0 to 3 m (0 to 10-ft) depths at the Tank Farm then proceed with
Alternative A. If not, proceed with Alternative B.

DR-1b: If high resolution data are available and sufficient to identify affected soil, soil volumes, waste types, and
concentration levels of contaminated soil for major release sites in the 0 to 13.7 m (0 to 45-ft) depths at Tank Farm,
proceed with Alternative A. If not, proceed with Alternative B.

DR-2a: If contaminants currently identified are the only radionuclides that are present in the Tank Farm soil that are
above risk based action levels and are a potential threat to the SRPA, proceed with Alternative A. Otherwise proceed with
Alternative B.

DR-2b: If Hg, Cr, As, and nitrates are the only non-radionculide contaminants in the Tank Farm soil that are above risk
based action levels and are identified as OU 3-14 COPCs, then proceed with Alternative A. Otherwise, proceed with
Alternative B.

DR-3: If contaminants are strongly sorbed to the Tank Farm soil, then proceed with Alternative A. Otherwise, proceed
with Alternative B.

DR-4a: If moisture data indicate there is insignificant flux through the Tank Farm soil to transport contaminants down to
the perched water and potentially to the SRPA, then proceed with Alternative A. Otherwise, proceed with Alternative B.

DR-4b: If data indicates there is not significant moisture moving into the Tank Farm soil laterally, then proceed with
Alternative A. Otherwise, proceed with Alternative B.

DR-5: If there is enough data to characterize the Tank Farm soil, write a RI/FS, and develop appropriate remedial
alternatives, then proceed with Alternative A. Otherwise, proceed with Altemative B.

Data collected to determine whether additional contaminants in the Tank
Farm soil are at concentration levels equal to or greater than risk-based
action levels (DS-2a and DS-2b) are amenable to statistically based limits
on decision errors. Hypothesis testing will be utilized to determine if
action levels are exceeded to resolve Principal Study Questions 2a and 2b
(PSQ-2a and PSQ-2b).

The null hypothesis, Hg, is that the true mean of a contaminant is greater
than or equal to the risk-based action level. The alternative is that the true
mean is less than the risk-based action level.

Ho: @ > action level

H,: p < action level

The hypothesis testing will be performed to a level of significance, o, of
0.05. In other words, with this level of significance, we limit the
probability of a Type I error, or of rejecting the null hypothesis when it is
true, to 5%. The hypothesis testing is designed to allow us to control the
probability or erroneously concluding that action levels are not exceeded
when in fact they are exceeded. The null hypothesis was formulated based
upon the belief that the harmful consequences of incorrectly concluding
that an action level is not exceeded when it actuatly is exceeded outweigh
the consequences of incorrectly concluding that the action level is
exceeded when in fact it is not.

Statistically based decision errors are not appropriate for the other decision
statements.

The information necessary to evaluate remedial alternatives and develop the feasibility study will be obtained from the site
characterization and, if deemed necessary, treatability and contaminant transport studies. A final decision will be made in the QU 3-14 ROD.
It is envisioned that four stages of Post-OU 3-14 ROD remedial activities will occur.

Stage [. Activities included in Stage 1 will focus on moisture monitoring and control. It is during this stage that the Phase 1
characterization activities will occur, in addition to the QU 3-13 Tank Farm Interim Action. Phase I activities include: the surface
geophysics/gamma surveys, installation of the probeholes, gamma logging of the probeholes, and direct sampling of selected vacuumed soil
stored in drums from the probehole installation activities. Technical papers to be prepared during Phase ! include: Phase I data summary report
and a remedial alternative screening report.

Stage l. During Stage Il immediate threats during Tank Farm operations and RCRA closure of some high level waste tanks will be
addressed. During this stage, Phase Il characterization will be implemented, along with continuing the QU 3-13 Tank Farm Interim Action.
Phase Il involves conducting a more detailed soil gamma survey, and potentially collecting soil samples from specific areas, i.e., hot spots, to
characterize contaminants, waste types, and source terms. This would involve the installation of large-diameter probe holes and moisture
monitoring stations, initiation of moisture monitoring, and contaminant mobility studies. If deemed necessary, treatability studies may also be
initiated during this phase, which would evaluate in situ stabilization, grouting, and other technologies that are under consideration. Technical
papers to be prepared during Phase II include: Phase II data summary report, contaminant transport study report, risk assessment strategy,
groundwater strategy, conceptual model report, RVBRA report, treatability study report (if treatability studies are performed), and a feasibility
study report.

Stage H1. During Stage III, remediation of post-RCRA closure of the high-level waste-tanks will began, in addition to continuing the
OU 3-13 Tank Farm Interim Action. This stage will occur before D&D&D of the surrounding area and buildings.

Stage V. Activities in Stage IV include the final remedy (compatible with the QU 3-13 Tank Farm Interim Action) for the Tank Farm area
after all INTEC D&D&D activities are complete.
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Based upon these results, it appears that the COPCs for the injection well consist of radionuclides,
metals, and PCBs. For completeness and to address possible uncertainities, the sediments from the
injection well will also be sampled for the nine listed waste constituents previously identified at INTEC
(benzene, carbon disulfide, carbon tetrachloride, hydrogen fluoride, pyridine, tetrachlorethylene, toluene,
1,1,1-trichloroethane, and trichloroethylene). In addition, the following constituents (acetone,
cyclohexane, cyclohexanone, ethyl acetate, methanol, methyl isobutyl ketone, and xylene) were identified
to be present in INTEC waste streams (INEEL/EXT-98-01212, revision 1, February 1999).

Background Summary—A brief summary of the injection well also known as (Site-23) background is
presented. The history of the Chemical Processing Plant (CPP)-23, the former INTEC injection well,
was initially drilled in 1950 to a depth of 65 m (212 ft) bgs and abandoned. In 1952, the borehole was
cleaned out and deepened to a depth of 182 m (598 ft) bgs. The 61 ¢cm (24-in.) diameter hole was cased
with 0.8 cm (5/16-in.) carbon steel casing and perforated from 149 to 180 m (489 to 592 ft) bgs. A
second set of perforations, above the water table and spanning 126 to 138 m (412 to 452) bgs, was added
after well development to “provide air outlets”. The well had a total of 1.5 m” (16 ft?) of perforations
below the water table and 0.5 m’ (6 ft*) above the water table (Fromm 1995).

The INTEC injection well was the primary source for liquid waste disposal from 1952 through
February 1984 and used intermittently for emergency situations until 1986. The average discharge to the
well during this period was approximately 1.4 B L/year (363 M gal/year) or about 3.8 M L/day
(1 M gal/day) (DOE-ID 1997b). An estimated total of 22,000 Ci of radioact:ve contaminants have been
released in 4.2 x 10'° L (1.1 x 10'° gal) of water (WINCO 1994). The majority of the radioactivity is
attributed to H-3 (approximately 96%). Wastewater may have been injected at several depths depending
on the well perforations (Fromm 1995).

The Track 2 Summary Report for CPP-23 Injection Well (1994), Comprehensive RI/FS for
OU 3-13 at the INEEL — Part A, RI/BRA Report (DOE-ID 1997) and the OU 3-13 Record of Decision
(DOE-ID 1999) identified several contaminants that may have been discharged to the injection well.
Based on these reports, the contarainants of potential concern (COPCs) for the injection well include I-
129, Sr-90, Pu-isotopes, H-3, Am-241, TC-00, Cs-137, Co-60, Eu-152/-154, arsenic, chromium, mercury,
nitrate/nitrite, and osmium. In addition, the injection well has completed RCRA closures as described in
the Final Closure Plan for LDU CPP-23 Injection Well (MAH-FE-PL-304) (DOE-ID 1990). In Section
2.1 of this closure plan, it states that “The only known contaminant release to the well identified as a
RCRA concern is the mercury release which occurred in March 1981.”

As part of the closure effect, a sediment sample was collected from the injection well by the USGS
on August 31, 1989 and analyzed for 40 CFR 261 Appendix VIII hazardous constituents, for which
EPA-approved methods exist. Aralyses of the sediment sample detected traces of metals, radioactivity,
and PCBs. No organic compounds, other that PCBs, were detected in the sediment sample form the
injection well. The closure plan also required the collections and Appendix VIII analysis of groundwater
samples from the adjacent well (USGS-40 and USGS-47) and the production well (Production Well #1).
The results also did not detect organic compounds in the groundwater.

Based upon these results, it appears that the COPCs for the injection well consist of radionuclides,
metals, and PCBs. For completeness and to address possible uncertainities, the sediments from the
injection well will also be sampled for the nine listed waste constituents previously identified at INTEC
(benzene, carbon disulfide, carbon tetrachloride, hydrogen fluoride, pyridine, tetrachloroethylene, toluene,
1,1,1-trichloroethane, and trichloroethylene). In addition, the following constituents (acetone,
cyclohexane, cyclohexanone, ethyl acetate, methanol, methyl isobutyl, keton, and xylene) were identified
to be present in INTEC waste streams (INEEL/EXT-98-01212, revision 1, February 1999) and will be
sampled.
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Casing disintegration occurred twice (1967 or 1968 and 1981) and was repaired in1971 and 1982.
During periods when the injection well was plugged, the waste was discharged directly into the vadose
zone resulting in a thick zone of contamination underlying INTEC. This zore may serve as a possible
source of contamination to the deep perched water zone and complicates any interpretation of
contamination in the subsurface. During repair periods, the waste was injected into USGS-50, a well
completed to a depth of 123 m (405 ft) bgs (Fromm 1995).

In October and November 1989, the injection well was sealed by perforating the casing throughout
and pumping in cement. The well was sealed from the basalt silt layer (145ra [475 ft] bgs) to land surface
to prevent hydraulic communication between the land surface, perched water, and SRPA.

Before the well abandonment, a sediment sample was collected from the bottom of the open part of
the well (about 145 m [475 fi] bgs). Analysis of the sediment sample detected low concentrations of
inorganics, radionuclides, and polychlorinated biphenyls (PCBs). Fourteen inorganics were detected.

The concentration of barium (0.26 mg/L) was well below the regulatory threshold of 100 mg/L. The
radionculide analyses of the sediments show that the gross beta activity was measured at 150 pCi/g. This
analysis also measured Cs-137 at 100 pCi/g, Eu-152 at 3.8 pCi/g, and Eu-154 at 2.5 pCi/g. The only
organic compound detected above the method detection limit was Aroclor-1260 at 10 ug/kg

(DOE-ID 1997b).

Uncertainty associated with the contaminant source estimates and potential releases from the soil
and perched water around the injection well prevented a final remedial action for the SRPA inside the
INTEC fence line. This is now part of the OU 3-14 scope, and the final action for the SRPA will be
included in the OU3-14 RI/FS, proposed project plan, and ROD.

4.4.2.2 DQO STEP 2—Identify the Decisions. This step of the DQO process lays out the
principle study questions, alternative actions, and corresponding decision statements that must be
answered to effectively address the above stated problem.

Principal Study Questions—The purpose of the principal study question (PSQ) is to identify key
unknown conditions or unresolved issues that, when answered, provide a solution to the problem being
investigated, as stated above. The PSQs for this project are as follows:

PSQ-1: Are there any unresolved issues pertaining to the Aquifer quality from the OU 3-13
Group 5 interim action and Group 4 final action? (More information may be obtained
by consulting the OU 3-13 ROD [DOE-ID 1999b]).

PSQ-2a: What are the residual contaminants and their concentrations in the sediment inside
CPP-3 and in SRPA materials near the well (Site CPP-23)? This analysis includes
radionuclides as well as non-radionuclide contaminants.

PSQ-2b: What is the vertical and horizontal extent of the contaminants in the sediment inside
the injection well and contaminated sediments near the injection well?

PSQ-2c: If contaminants are present above risk action levels in the sediment and contaminated
aquifer materials near the injection well, can they be mobilized and released to the

SRPA as a secondary source?

PSQ-3: What are the residual contaminant concentrations in the aquifer near Site CPP-23 of
radionuclides and non-radionuclides?
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PSQ-4

PSQ-5

Do localized hot spots (e.g., iodine-129 at the HI interbed) exceed risk-based action
levels in the SRPA?

Based upon new data obtained during the evaluation of the injection well, sediment
in the well, and contaminated aquifer materials near the well, will remedial action be
required and what are the best remedial approaches?

Alternative Actions—Altemative actions (AA) are those actions possible resulting from resolution of
the above PSQs. The types of actions considered will depend on the answers to the PSQs.

AA-1:

AA-2a:

AA-2b

AA-2¢

AA-3

A: There are no issues. Proceed. (No consequence is associated with this
alternative.)

B: There are issues. Resolve the issues. (Consequences are that additional principal
study questions may be added and additional data other than the data listed below
may be required. This may have impact on both the schedule and budget.)

A: Analytical results indicate the sediment is free of res:dual contamination that
might pose a risk to the SRPA. Proceed with RI/FS characterization. (No
consequence 1s associated with this alternative.)

B: Analytical results of the soil cores collected from the SRPA indicate that
contaminants are present in the material that could potentially be a risk to the SRPA.
Characterize the contamination (e.g., waste types, volumes, and secondary source
potential). (The consequence is that the contamination will require remediation.)

A: Sufficient data exist to determine the contaminant stratification in the sediment
and in the cortaminated SRPA materials near the injection well to evaluate risk and
determine volume concentrations. Proceed with the RIFS characterization. (No
consequence.)

B: Additional data are needed to characterize contaminants in the sediment in the
injection well and in the sediments near the injection well. Collect additional data.
(The consequence is that additional data will be required to assess risk and determine
effective remedial techniques, should they be necessary.)

A: Contaminants are strongly sorbed to the sediment and contaminated sediments
near the injection well. Proceed with characterization. (No consequence is
associated with this alternative.)

B: Contaminants are mobile and are being or potentially can be leached out of the
sediment and contaminated SRPA materials. This has implications for possible
remedial actions as well as risk considerations. Evaluate the need for Stage I
actions. Proceed with characterization. (The final remedial action will be required to
minimize contaminant mobility either by removing the contaminants and/or
immobilizing them.)

A: The radionuclides identified as OU 3-13 COPCs are the only contaminants that
are potential threats to the SRPA. Proceed with characterization. (The consequence
is that the remedial action will be required to address all known compounds that
fulfill OU 3-14 COPC criteria.)
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AA-4

AA-5

B: Other contamination, in addition to the QU 3-13 COPCs, is present above risk
based action levels and could potentially pose a threat to the SRPA. (The
consequence is that the remedial action will be required to address all OU 3-14
COPCs.)

A: Hot spots do not exist. (The consequence is that additional modeling will be
required.)

B: Hot spots exist. Collect more information on hot spcts. Rerun the SRPA model.
(The consequence requires a remedial action to remove or control the contaminant.)

A: Data are adequate to characterize risk and the possible contaminants associated
with the former injection well to write an RI/FS, and develop appropriate remedial
alternatives, select remedies, and write a ROD. (No consequence is associated with
this alternative.)

B: There is still too much uncertainty to write an RI/FS, develop appropriate
remedial alternatives, select remedies, and write a ROD. (The consequence is that
more data will be required.)

Decision Statements—The decision statements (DS) combine the PSQ and AA into a concise
statement of action. The DS for each of the PSQs are stated below.

DS-1:

DS-2a:

DS-2b:

DS-2c¢:

DS-3:

DS-4

DS-5:

Determine whether there are unresolved issues from the OU 3-13 Groups 4 and 5
final and interim actions (see OU 3-13 ROD [DOE-ID 1999b])).

Determine whether the sampling and analytical results have successfully identified
all possible OU 3-14 COPCs in the sediment inside the injection well and SRPA
materials near Site CPP-23,

Determine whether the stratification of radionuclide and non-radionuclide
contaminants in the sediment inside the injection well are sufficiently characterized
to evaluate risk, contaminants, and propose effective remedial actions, if required.

Determine whether contaminants are easily released from the SRPA materials and
sediment. If so, remedial actions may be required. High mobility also increases the
opportunity for leaching to occur and contaminants beccming a secondary source.

Determine whether analytical results and/or risk analysis identifies contaminants in
the SPRA water at concentration levels equal to or greater than MCLs.

Determine whether hot spots exist in the SRPA with the potential to exceed action
levels.

The recommended remedial action will be based on the hydraulic, geochemical, and
physical drivers, the success of interim actions, and the comparison of identified
requirements, associated technology, and their costs.

4.4.2.3 DQO STEP 3—Identify Inputs to the Decision. This step of the DQO process
identifies the informational inputs that are required to answer the decision statements made above.
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Inputs for PSQ-1—PSQ-1 will be answered through information obtained from WAG-3 OU 3-13
Group 4 and Group 5 investigations. Group 4 will be implementing the OU 3-13 ROD (DOE-ID 1999b)

specified remedial actions for the INTEC perched water, while Group 5 will be implementing the
ROD-directed interim actions for the SRPA.

. OU 3-13 Group 5 interim action information
. OU 3-13 Group 4 final action information.

Inputs for PSQ-2a—Contaminants of potential concern for the injection well will be identified
primarily through the collection and analysis of sediment and water samples collected during drilling
activities. Because the well was abandoned and cemented shut in 1989, the cement inside the casing will
be drilled out. Continuous core collected from immediately below the cement to a point below the well
where injection well effects are no longer visible (this is estimated to be about 15 m (50 ft) below the
original bottom of the well) and field screening and visual analysis indicates no contamination is present.
Coring will continue 1.5 m (5-ft) below the depth where no contamination was observed. Total input,
however, to obtain the OU 3-14 COPCs will be taken from the following list of sources. Throughout the
rest of this section, OU 3-14 COPCs refers to the injection well (Site CPP-23) COPCs. Refer to

Tables 5-1 and 5-2 of the Injection Well Field Sampling Plan (DOE-ID 2000a) for a complete list of
analytes.

The inputs to answer PSQ-2a are the following:

. Core analytical data (radionuclides and non radionuclides)

. USGS downhole geophysical logging

. Historical records

. Process knowledge.
Inputs for PSQ-2b—Vertical extent of contamination in the injection well will be determined by
opening the original well by coring (see Inputs for PSQ-2a), and analyzing samples. The OU 3-14
COPCs will be determined from risk and groundwater modeling. To determine the vertical and horizontal
extent of the contamination in the sediment near the injection well, a second well will be drilled close to
the injection well. Continuous core will be collected of the material below the lower interbed (about
122 m [400 ft] bgs) to the bottom of the well. This well will also be drilled to a point where the injection
well effects are no longer apparent (about 198 m [650 ft] bgs). The core will be sampled and analyzed for

the analytes of concern (see the Injection Well Field Sampling Plan).

Inputs to answer PSQ-2b are the following:

. Historical records

. Process knowledge

. Analytical data (radionuclides and non radionuclides)
. Risk analysis

. Model predictions
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° K, data

. Hydraulic property data of sediment and SRPA materials.
Inputs for PSQ-2c—To determine whether contaminants in the sediment in and near the injection well
can be mobilized, leach and absorption studies will be conducted. Soil used in these extractions will be

sampled sediment material collected during the drilling will be used for the leach and absorption studies.

The inputs to answer PSQ-Z2c are the following:

. Analytical concentration data (radionuclides and non radionuclides)
. Selected soil extractions
. K4 data

. Model predictions

. Hydraulic properties

. Risk analysis.
Inputs for PSQ-3—Residual groundwater concentrations will be primarily determined through
sampling the groundwater and the subsequent analytical results. The OU 3-14 COPCs will be determined
from the risk and groundwater modeling. Data needed to make a decision for PSQ-3 will come from the
sources listed below.

. Historical records

o SRPA analytical data

. Risk analysis results
. Model predictions
. K, data

e Hydraulic properties

. OU 3-13 Group 5 interim action data

. OU 3-13 Group 4 final action data.
Inputs for PSQ-4—To determine whether the iodine-129 hot spot in the HI interbed exceeds risk based
action levels, a third well will be drilled about 91 m (300 ft) down gradient from the injection well. This
well will be screened across the HI interbed. Water samples will be collected and analyzed for
iodine-129.

The inputs to answer PSQ-4 are the following:

. Historical records
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J Core analytical data

o Water analytical data

. Field screening data
. Risk analysis results
L4 Kd data

. Model predictions
) Hydraulic properties
o OU 3-13 Group 5 interim action data

Inputs for PSQ-5—All data collected to characterize the injection well effects (sediment and SRPA
materials) will be used to develop remedial actions, should they be necessary.

The inputs for PSQ-5 are:
. Final OU 3-14 injection well (Site CPP-23) COPC list
. Concentration levels (e.g., in the SRPA, sediment, and SRPA materials)
. Contaminant mobility
. Secondary source information
. OU 3-13 Group 5 interim action data
. OU 3-13 Group 4 final action data
» Hydraulic properties
. K4 data
. Model predictions
. Waste types
J Remedial cost
. Practicability of technology
o Feasibility, maturity, and efficacy of technology.
4.4.24 DQO STEP 4—Define the Boundaries of the Study. This study focuses on

sufficiently characterizing the injection well (Site CPP-23) to understand the contamination types, levels,
distribution, and source term; the risks associated with the contamination; and the hydrology and
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geochemuistry for the purpose of identifying effective remedial actions for the WAG 3 OU3-14 RIES,
proposed plan, and ROD.

The physical boundaries of the investigation include Site CPP-23 from the ground surface down to
and including the SRPA. The SRPA under the entire INTEC is included in the physical boundary of this
investigation.

Additional boundaries that could possibly impact the project include:

Schedule boundaries: The schedule may be impacted by the budget allotted for the remedial action.
Any loss 1n the budget without adjustment in scope will extend the schedule. That action may adversely
impact the mitigation of the transport of contaminants to the SRPA.

Budget boundaries: The budget is anticipated to remain at a constant funding level during the
course of the investigation. This will require that remedial actions be optimized not only technically but
also financially.

Concentration boundaries: These boundaries result from contaminant concentrations. For
radionuclide concentrations the boundaries extend from low concentrations to the risk-based action levels
agreed to in the OU 3-13 ROD. A high dose rate could drive remote remedial methods. Other remedial
considerations related to concentration levels include upper inventory levels of possible waste disposal
facilities. Metals concentration levels should not impact remedial activities. Should high VOC levels be
present, some remedial activities could be affected, e.g., grout and thermal processes.

Operational boundaries: The investigation of the Injection Well could be impacted by ongoing
INTEC operations.

Treatment evaluation boundaries: The evaluation of remedial technologies may potentially be
impacted by a variety of laboratory-related influences including scale, contamination levels, and
heterogeneity. It may also be impacted by the implementability of the treatment.

Integration boundaries: Final remediation may be impacted by the integration of any or all of the
above boundaries.

4425 DQO STEP 5—Develop a Decision Rule. This step of the DQO process brings together

the outputs from steps 1 through 3 into a single statement describing the basis for choosing among the
listed alternatives.

. Decision Rule (DR)-1: If there are no unresolved issues from OU 3-13 Group 4 and 5, then
proceed with AA-1 A, otherwise proceed with AA-1 B.

. DR-2a: If there is no residual contamination in the sediment or contaminated SRPA
materials, then proceed with AA-2a A, otherwise proceed with AA-2a B.

. DR-2b: If there 1s sufficient data to determine contaminant stratification in the sediment,
then proceed with AA-2b A, otherwise proceed with AA-2b B.

. DR-2c: If contaminants are strongly sorbed to the sediment and/or contaminated SRPA
materials, then proceed with AA-2¢ A, otherwise proceed with AA-2¢ B.
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. DR-3: If OU 3-13 COPCs specified in the OU 3-13 ROD are the only contaminants that
exceed risk based action levels, then proceed with AA-3 A, otherwise proceed with AA-3 B.

o DR-4: If “hot spots” do not exist, then proceed with AA-4 A, otherwise proceed with
AA-4 B.

. DR-5: If sufficient data to characterize the risk and the contaminants associated with the
former injection well exist to write a RI/FS, develop appropriate remedial actions and write a
ROD, then proceed with AA-5 A, otherwise proceed with AA-5 B.

4.4.2.6 DQO STEP 6—Specify Tolerable Limits on Decision Errors. This step of the DQO
process sets out the acceptable limits on decision error. These limits are used to establish performance
goals for the data collection design.

Data collected to determine whether contaminants in the SRPA water are at concentration levels
equal to or greater than MCLs (DS-3) are amenable to statistically based limuts on decision errors.
Hypothesis testing will be utilized to determine if an action level (MCL) is exceeded to resolve Principal
Study Question 3 (PSQ-3).

The null hypothesis, Hy, is that the true mean of a contaminant is greater than or equal to the MCL.
The alternative is that the true mean is less than the MCL.

. Hy: p>MCL
. H,: n<MCL

The hypothesis testing will be performed to a level of significance, o, of 0.05. In other words, with
this level of significance, we limit the probability of a Type I error, or of rejecting the null hypothesis
when it 1s true, to 5%. The hypothesis testing is designed to allow us to control the probability or
erroneously concluding that MCLs are not exceeded when in fact they are exceeded. The null hypothesis
was formulated based upon the belief that the harmful consequences of incorrectly concluding that a
MCL 1s not exceeded when it actually is exceeded outweigh the consequences of incorrectly concluding
that the MCL is exceeded when in fact it is not.

Statistically based decision errors are not appropriate for the other decision statements.

4.4.2.7 DQO STEP 7—Optimize the Design. In addition, the former injection well will be
redrilled and the sediment build-up inside the casing cored and sampled. A total of 2 wells will be drilled
to the approximate depth of (185.9 m to 198.1 m (610 to 650 ft) below ground surface (bgs). One well
will be drilled as close to the former injection well as possible. The wells will be cored to permit the
collection of sediments, basalts, and injection well sediment, if it exists outside the original well backhole.
The vadose zone cores from the well adjacent to the INTEC injection well will be handled and archived
for possible future analysis by OU 3-14. If analytical results indicate contaminant concentrations are not
above MCLs or risk based action levels (for any of the contaminants), the RI/BRA will be completed. If
concentrations are above MCLs, an RI/FS that includes leachability studies ray be performed, in
accordance with Section 5.5.2. The final well will be located about 300 ft downgradient from the former
injection well. This well is expected to be drilled using an aquifer rotary rig. These wells will be
completed as monitoring wells and screened with a 50-ft screen across the HI interbed. Both wells will
be sampled quarterly to develop the final OU 3-14 COPC list.
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443 Additional Soil Sites from OU 3-13

Data quality objectives have not been developed for these sites. If the initial evaluation indicates
that the sites may require further characterization and eventual remedial actions, then DQOs for these
sites will be prepared.

4.5 Model Prediction Accuracy

The accuracy of model predictions is ultimately dependent upon 1) the ability of the code to
replicate the modeled system and 2) a good understanding of the system that 1s being modeled. Remedial
designs are often based on simulated future behaviors. If these predictions are to replicate a system, the
model-input parameters must reflect a well-understood system. Knowledge of a system is gained through
site characterization. When there is uncertainty in assigning values to model parameters, error is
introduced leading the model to predict different behaviors than the actual behavior the system exhibits.
The degree of error depends on the degree of uncertainty. Uncertainty and the subsequent error can be
reduced by collecting actual field data to increase understanding and more accurately define the required
model parameters.

As discussed in Section 3.2, the modeling for the OU 3-13 Rl resulted in too much uncertainty for
remedial decision making. OU 3-14 was created to allow for further characterization of the Tank Farm
soil, the INTEC injection well and the SRPA within the INTEC fenceline, and the additional sites from
OU 3-13 outside the Tank Farm. The model needs discussed below are the drivers for the development of
the specific DQOs and the proposed field investigations.
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Table 4-2. OU 3-14 injection well (Site CPP-23) DQOs.

1: State the Problem

2: Identify the Decision

3: Identify Inputs to the Decision

4: Define the Study Boundaries

Background Statement: The former injection well, CPP-3, also known as Site CPP-23 was the primary
source for liquid waste disposal from 1952 through February 1984 and used intermittently for emergency
situations until 1986. The average discharge to the well during this period was approximately 1.4 B L/yr
(363 M gal/year) or about 3.8 M L/day (1 M gal/day) (DOE-ID 1997b). It has been estimated that a total of
22,000 Ci of radioactive contaminants have been released in 4.2 x 10" L (1.1 x 10" gal) of water (WINCO
1994). The majority of the radioactivity is attributed to H-3 (approximately 96% of the total curies).

The Track 2 Summary Report for CPP-23 Injection Well (1994), Comprehensive RUFS for OU 3-13 at the
INEEL — Part A, RUBRA Report (DOE-ID 1997) and the OU 3-13 Record of Decision (DOE-ID 1999)
identified several contaminants that may have been discharged to the injection well. Based on these reports,
the contaminants of potential concern (COPCs) for the injection well include 1-129, Sr-90, Pu-isotopes, H-3,
Am-241, TC-00, Cs-137, Co-60, Eu-152/-154, arsenic, chromium, mercury, nitrate/nitrite, and osmium. In
addition, the injection well has completed RCRA closures as described in the Final Closure Plan for LDU
CPP-23 Injection Well (MAH-FE-PL-304) (DOE-ID 1990). In Section 2.1 of this closure plan, it states that
“The only known contaminant release to the well identified as a RCRA concern is the mercury release which
occurred in March 1981.”

As part of the closure effect, a sediment sample was collected from the injection well by the USGS on
August 31, 1989 and analyzed for 40 CFR 261 Appendix VIH hazardous constituents, for which
EPA-approved methods exist. Analyses of the sediment sample detected traces of metals, radioactivity, and
PCBs. No organic compounds, other that PCBs, were detected in the sediment sample form the injection
well. The closure plan also required the collections and Appendix VIII analysis of groundwater samples
from the adjacent well (USGS-40 and USGS-47) and the production well (Production Well #1). The results
also did not detect organic compounds in the groundwater.

Based upon these results, it appears that the COPCs for the injection well consist of radionuclides, metals,
and PCBs. For completeness and to address possible uncertainities, the sediments from the injection well
will also be sampled for the ninc listed waste constituents previously identified at INTEC (benzene, carbon
disulfide, carbon tetrachloride, hydrogen fluoride, pyridine, tetrachloroethylene, toluene, 1,1,1-
trichloroethane, and trichloroethylene). In addition, the following constituents (acetone, cyclohexane,
cyclohexanone, ethyl acetate, methanol, methyl isobutyl, keton, and xylene) were identified to present in
INEEL waste streams (INEEL/EXT-98-01212, revision 1, February 1999) and will be sampled.

The well was initially drilled in 1950 to a depth of 65 m (212 ft) bgs and abandoned. In 1952 the borehole
was cleaned out and deepened to a depth of 182 m (598 ft} bgs. The 61 cm (24-in.) diameter hole was cased
with 0.8 cm (5/16-in.) carbon steel casing and perforated from 149 to 180 m (489 to 592 ft) bgs. A second
set of perforations, above the water table and spanning 126 to 138 m (412 to 452) bgs, was added after well
development to “provide air outlets”. The well had a total of 1.5 m* (16 ft?) of perforations below the water
table and 0.5 m’ (6 ft) above the water table.

The “injection effect” of CPP-3 created high ground water velocities immediately around the release point,
as much as 1,524 m (5,000 ft) per day. This effect became insignificant at distances greater than 305 m
(1,000 ft) from the disposal well. Water imtially moved radially out around the well for some distance,
overriding the regional flow direction. Wastewater may have been injected at several depths depending on
the well perforations.

There are two intervals of casing disintegration (1967 or 1968 and 1981) and repair (1971 and 1982).
During periods when the injection well was plugged, the waste were discharged directly into the vadose
zone resulting in a thick zone of contamination underlying INTEC. This zone may serve as a possible
source of contamination to the deep perched water zone and complicates any interpretation of contamination
in the subsurface. During repair periods, the waste were also injected into USGS-50, a well completed at
123 m (405 ft) bgs.

In October and November 1989, the injection well was sealed by perforating the casing throughout and
pumping in cement. The well was sealed from the basalt silt layer (145m [475 ft] bgs) to land surface to
prevent hydraulic communication between the land surface, perched water, and SRPA.

Before the well abandonment, a sediment sample was collected from the bottom of the open part of the well
(about 145 m [475 ft] bgs). Analysis of the sediment sample detected low concentrations of inorganics,
radionuclides, and polychlorinated biphenyls (PCBs). Fourteen inorganics were detected. The
concentration of barium (0.26 mg/L) was well below the regulatory threshold of 100 mg/L. The
radionculide analyses of the sediments show that the gross beta activity was measured at 150 pCi/g. This
analysis also measured Cs-137 at 100 pCi/g, Eu-152 at 3.8 pCi/g, and Eu-154 at 2.5 pCi/g. The only organic
compound detected above the method detection limit was Aroclor-1260 at 10 ug/kg (DOE-ID 1997a).

Due to the uncertainty associated with the contaminant source estimates and potential releases from the soil
and perched water around the injection well, the final remedial action for the SRPA inside the INTEC fence
line is part of the OU 3-14 scope and will be included in the OU3-14 RVFS, project plan, and ROD.

Problem Statement: The potential problem involving the SRPA is two-fold. First, the injection well is
known to have injected contaminated fluids into the SRPA. A 36.6-m (120-ft) sediment column has built-up
inside the casing. The volume of residual contamination is not well characterized, nor are the specific
contaminants, their amounts, concentrations, and mobility. Second, there is uncertainty resulting from
contaminant source estimates and potential releases from the vadose zone in the vicinity of the injection
well.

Success at meeting the remedial action objective will be determined by obtaining sufficient characterization data to develop a RIFS, proposed
plan, and ROD from which a remedial action can be implemented that will prevent contaminants associated with the injection well (CPP-3) from
adversely impacting the SRPA under INTEC.

Principal Study Questions

Alternative Actions

Decision Statement

PSQ-1: Are there any unresolved
issues pertaining to the Aquifer
quality from the OU 3-13 Group 5
interim action and Group 4 final
action? (More information may be
obtained by consulting the OU 3-13
ROD [DOE-ID 1999b}).

A: There are no issues. Proceed. (No consequence.)

B: There are issues. Resolve the issues. (Consequences are that
additional principal study questions may be added and additional
data other than what is listed below may be required. This may
have impact on both the schedule and budget.)

DS-1: Determine whether there are
unresolved issues from the

OU 3-13 Groups 4 and S final and
interim actions.

Inputs to the PSQ-1 decision include:
OU 3-13 Group 5 interim action
information

OU 3-13 Group 4 final action
information

PSQ-2a: What are the residual
contaminants and their
concentrations in the sediment
inside CPP-3 and in SRPA
materials near the well (Site CPP-
23)? This analysis includes
radionuclides as well as non-
radionuclide contaminants.

A Analytical results indicate the sediment is free of residual
contamination that might pose a risk to the SRPA. Proceed with
RI/FS characterization. (No consequence is associated with this
alternative.)

B: Analytical results of the sample cores collected from the wells
indicate that there are contaminants present in the material that
could potentially be a risk to the SRPA. Determine waste types,
volumes, secondary source potential, etc. (The consequence is that
the contamination will require remediation.)

DS-2a: Determine whether the
sampling and analytical results

have successfully identified all

contaminants in the sediment in
and near CPP-3.

Inputs to the PSQ-2a decision include:

Core analytical data (rad and non rad)
USGS downhole geophysical logging
Historical records

Process knowledge and risk analysis

PSQ-2b What is the vertical and
horizontal extent of the
contaminants in the sediment inside
the injection well and contaminated
aquifer materials near the injection
well?

A: Sufficient data exist to determine the contaminant stratification
in the sediment and in the contaminated SRPA materials near the
injection well to evaluate risk and determine volume
concentrations. Proceed with the RI/FS characterization. (No
consequence is associated with this alternative.)

B: Additional data are needed to characterize contaminants in the
sediment in the injection well and in the sediments near the
injection well. Collect additional data. (The consequence is that
additional data will be required to assess risk and determine
etfective remedial techniques, should they be necessary.)

DS-2b: Determine whether
radionuclide and non-radionuclide
contaminants in the sediment inside
the injection well and in SRPA
materials near the injection are
sufficiently characterized to
evaluate risk, contaminants, and
propose cffective remedial actions,
if required.

Inputs to the PSQ-2b decision include:

Historical records

Process knowledge

Analytical data (rad and non rad)
Risk analysis

Model predictions

Kq data

Hydraulic property data

PSQ-2c: If contaminants are
present above risk action levels in
the sediment and contaminated
aquifer materials near the injection
well, can they be mobilized and
released to the SRPA as a
secondary source?

A: Contaminants are strongly sorbed to the sediment and
contaminated sediments near the Injection well. Proceed with
characterization. (No consequence is associated with this
alternative.)

B: Contaminants are mobile and are being or potentially can be
leached out of the sediment and contaminated SRPA materials.
This has implications for possible remedial actions as well as risk
considerations. Evaluate need for Stage Il actions. Proceed with
characterization. (The final remedial action will be required to
minimize contaminant mobility either by removing the
contaminants and/or immobilizing them.)

DS-2¢: Determine whether
contaminants are easily released
from the soil and sediment. If so,
remedial actions such as sediment
and contaminated sediments
removal, for example, may be
required. High mobility also
increases the opportunity for
leaching to occur and contaminants
becoming a secondary source.

Inputs to the PSQ-2c decision include:

Analytical concentration data (rad and
non rad)

Selected soil extractions

Kg4 data

Model predictions

Hydraulic properties

Risk analysis

PSQ-3:  What are the residual
contaminant concentrations in the
Aquifer near Site CPP-23 of
radionuclides and non-
radionuclides?

A: The radionuclides identified as OU 3-13 COPCs are the only
contaminants that are potential threats to the SRPA. Proceed with
characterization. (The consequence is that the remedial action will
be required to address all known compounds that fulfill OU 3-14
COPC criteria.)

B: Other contaminants, in addition to the OU 3-13 COPCs, are
present above risk based action levels and could potentially pose a
threat to the SRPA. (The consequence is that the remedial action
will be required to address all OU 3-14 COPCs.)

DS-3: Determine whether
analytical results and/or risk
analysis identifies contaminants in
the SPRA water at concentration
levels equal to or greater than
MCLs.

Inputs to the PSQ-3 decision include
Historical records

SRPA analytical data

Risk analysis results

Model predictions

K4 data

Hydraulic properties

OU 3-13 Group 5 interim action data
OU 3-13 Group 4 final action data

PSQ-4: Do localized hot spots
(c.g., iodine-129 at the HI interbed)
exceed risk-based action levels in
the SRPA?

A.: Hot spots do not exist. (The consequence is that additional
modeling will be required.).

B: Hot spots exist, e.g., [-129 is found in the HI interbed at levels
that exceed risk based action levels. Collect more information on
hot spots. Rerun the SRPA model. (The consequence requires a
remedial action to remove or control the contaminant.)

DS-4: Determine whether hot
spots exist in the SRPA with the
potential to exceed action levels.

Inputs to the PSQ-4 include
Historical records

Core analytical data

Pore water analytical data

Field screening data

Risk analysis results

Kq data

Model predictions

Hydraulic properties

OU 3-13 Group 5 interim action data

This study focuses on sufficiently characterizing
the injection well (Site CPP-23) to understand the
contamination types, levels, distribution, and
source term; the risks associated with the
contamination; and the hydrology and
geochemistry for the purpose of identifying
effective remedial actions for the WAG 3 OU3-14
RIFS, proposed plan, and ROD.

The physical boundaries of the investigation
include Site CPP-23 from the ground surface down
to and including the SRPA. The SRPA under the
entire INTEC is included in the physical boundary
of this investigation.

Additional boundaries that could possibly impact
the project include:

Schedule boundaries: The schedule may be
impacted by the budget allotted for the remedial
action. Any loss in the budget without adjustment
in scope will extend the schedule. That action may
adversely impact the mitigation of the transport of
contaminants to the SRPA.

Budget boundaries: The budget is anticipated to
rematn at a constant funding level during the
course of the investigation. This will require that
remedial actions be optimized not only technically
but also financially.

Concentration boundaries: These boundaries
result from contaminant concentrations. For
radionuclide concentrations the boundaries extend
from low concentrations to the risk-based action
levels agreed to in the OU 3-13 ROD. A high dose
rate could drive remote remedial methods. Other
remedial considerations related to concentration
levels inciude upper inventory levels of possible
waste disposal facilities. Metals concentration
levels should not impact remedial activities.
Should high VOC levels be present, some remedial
activities could be affected, e.g., grout and thermal
processes.

Operational boundaries: The investigation of the
Injection Well could be impacted by ongoing
INTEC operations.

Treatment evaluation boundaries: The evaluation
of remedial technologies may potentially be
impacted by a variety of laboratory-related
influences including scale, contamination levels,
and heterogeneity. It may also be impacted by the
implementability of the treatment.

Integration boundaries: Final remediation may be

impacted by the integration of any or all of the
above boundaries.
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Table 4-2. (continued).

PSQ-5 Based upon new data
obtained during the evaluation of
the injection well, sediment in the
well, and contaminated aquifer
materials near the well, will
remedial action be required and
what are the best remedial
approaches?

A: There is enough data to characterize risk and the possible
contaminants associated with the former injection well and Tank
Farm soil to write a RI/FS, ROD, and develop appropriate remedial
alternatives. (No consequence.)

B: There is still too much uncertainty to develop an RUFS, ROD,
or suggest appropriate remedial actions. (The consequence is that
more data will be required.)

DS-5: The recommended remedial
action will be based on the
hydraulic, geochemical, and
physical drivers; the success of the
interim actions; and the comparison
of identified requirements,
associated technology, and their
costs.

Inputs to the PSQ-5 decision include:
Final OU 3-14 injection well (Site
CPP-23) COPC list

Concentration levels (SRPA,
sediment, and SRPA materials)
Contaminant mobility

Secondary source information

OU 3-13 Group 4 and 5 data
Hydraulic properties

K4 data

Model predictions

Waste types

Remedial cost

Practicability, feasibility, and maturity
technology
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Table 4-2. (continued).

5: Develop a Decision Rule

6: Specify Tolerable Limits on Decision Errors

7: Optimize the Design

DS-1: If there are no unresolved issues from OU 3-13 Group 4 and 5, then proceed with Alternative A, otherwise proceed
with Alternative B.

DS-2a: If there are no residual contamination in the sediment or contaminated SRPA materials, then proceed with
Alternative A, otherwise proceed with Alternative B.

DS-2b: If there is sufficient data to determine contaminant stratification in the sediment, then proceed with Alternative A,
otherwise proceed with Alternative B.

DS-2c: If contaminants are strongly sorbed to the sediment and/or contaminated SRPA materials, then proceed with
Alternative A, otherwise proceed with Alternative B.

DS-3: If OU 3-13 COPCs specified in the OU 3-13 RODs are the only contaminants that exceed risk based action levels,
then proceed with Alternative A, otherwise proceed with Alternative B.

DS-4: If “hot spots” do not exist, then proceed with Alternative A, otherwise proceed with Alternative B.

DS-5: If sufficient data to characterize the risk and the contaminants associated with the former injection well to write a
RI/FS, ROD, and develop appropriate remedial actions exist, then proceed with Alternative A, otherwise proceed with
Alternative B

Data collected to determine whether contaminants in the SRPA water are
at concentration levels equal to or greater than MCLs (DS-3) are amenable
to statistically based limits on decision errors. Hypothesis testing will be
utilized to determine if an action level (MCL) is exceeded to resolve
Principal Study Question 3 (PSQ-3).

The null hypothesis, Ho, is that the true mean of a contaminant is greater
than or equal to the MCL. The alternative is that the true mean is less than
the MCL.

Ho: p>MCLO

H,: n<MCL

The hypothesis testing will be performed to a level of significance, a, of
0.05. In other words, with this level of significance, we limit the
probability of a Type 1 error, or of rejecting the null hypothesis when it is
true, to 5%. The hypothesis testing is designed to allow us to control the
probability or erroneously concluding that MCLs are not exceeded when in
fact they are exceeded. The null hypothesis was formulated based upon
the belief that the harmful consequences of incorrectly concluding that a
MCL is not exceeded when it actually is exceeded outweigh the
consequences of incorrectly concluding that the MCL is exceeded when in
fact it is not.

Statistically based decision errors are not appropriate for the other decision
statements.

Add new information under 4.4.2.8.

A total of 3 wells wiil be drilled to the approximate depth of 198 m (650 ft) below ground surface (bgs). One of the wells will be placed
directly inside the former injection well. A second well will be drilled as ciose to the former injection well as possible. Both of these wells will
be cored to permit the collection of sediments, basalts, and injection well sediment. The vadose zone cores from the well adjacent to the
INTEC injection well will be handled and archived for possible future analysis by OU 3-14. Samples will be analyzed for the analytes of
concern identified in the injection well field sampling plan. If analytical results indicate contaminant concentrations are not above MCLs or
risk based action levels (for any of the contaminants), the RI/BRA will be completed. If concentrations are above MCLs, an RI/FS that
includes leachability studies may be performed. The second well will be completed as a monitoring well.

The third well will be located about 91.4 m (300 ft) down gradient from the former injection well. This well will also be cored and samples
collected for possible future analyses. This well will be completed as a monitoring well and screened with a 15.2 m (50-ft) screen across the HI
interbed.

The two monitoring wells will be sampled quarterly for to develop the final OU 3-14 COPC list.
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In the following sections, model uncertainty and data requirements for each model will be
discussed. The model needs presented in the following subsections resulted from the WAG 3 OU 3-13
RI/BRA modeling and outlined in the RI/BRA report (DOE-ID 1997a). They have also been presented
(in greater detail) in section 3.2 of this document.

4.5.1

OU 3-13 Model Uncertainty Summary

An assessment of the uncertainty associated with the OU3-13 RI/BRA modeling was detailed in
the RVBRA Report (DOE-ID 1997a).

The following is a brief discussion of OU 3-13 model components that introduced uncertainty into
the OU 3-13 R/BRA modeling.

Conceptual Model--Conceptual model uncertainty involves the ability of the vadose zone
and aquifer conceptual models to represent hydraulic conditions and contaminants transport.
The OU 3-13 RI/BRA modeling indicated that there were insufficient field measurements
available to calibrate Sr-90 transport through the Tank Farm soil, as a result of dispersive
flux. Therefore, it was not possible to calculate the uncertainty associated with the Sr-90
predicted aquifer concentrations from discharges at the Tank Farm.

K4 Values—The OU 3-13 RI/BRA modeling was particularity sensitive to the K values for
Sr-90 and Plutonium, meaning that small changes in this parameter resulted in widely
differing results. The uncertainty associated with this parameter alone had the potential to
introduce large error into the predicted behavior. Further, K, values for most of the OU 3-13
COPCs modeled were not based on INEEL field calibrated modeling, but rather were taken
from literature or other sources.

Contaminant Source—The levels of uncertainty associated with the source term used for
modeling depends on the specific source. Two of the primary source components are a) the
chemical composition of the spill site, and b) the temporal discharge history of a given
contaminant. Further, the injection well releases, Tank Farm releases, and contaminated soil
were determined to be the most significant contributors to the total INTEC QU 3-13 COPC
inventory.

Tank Farm Soil—Contaminants have generally been released to the Tank Farm soil by
spills and leaks. Knowledge of the spill volumes and contamineants has been developed from
process knowledge. This information is believed to be fairly accurate. However, the same
information is needed for leaks. Characterization of the leaks has been more difficult with
more uncertainty. The following is a summary of the uncertainty associated with the source
term at the Tank Farm. Locations for the following sites are shown on Figure 3-1.

- CPP-26: Contamination at this site resulted from a 1964 spill. There is a high level
of uncertainty in the estimated source volume, but the total activity is likely to be
small relative to the total activity in the Tank Farm soil. The uncertainty should have
minimal impact on assessing groundwater pathway.

- CPP-31: This spill was discovered in 1975 and represents about 50% of the known
source term for the Tank Farm soil. Because this is such a significant source,
additional confirmation sampling would reduce the level of uncertainty associated
with the source. Concentrations of specific isotopes are not well defined. Release
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characteristics are unknown. Depth-profile sampling is needed to evaluate the depth
of penetration of the spill.

CPP-32: This spill represents two areas of soil contamination near a valve box.
Limited field investigations of the two spills were perforrned. It is known that
OU 3-13 COPCs at this site include Cs-137, Eu-154, and Sr-90. Recent
characterization of this site has been prevented by uncertainty associated with spill
location.

CPP-58E: This is a spill that is composed of two areas of soil contamination
associated with the PEW Evaporator. Little known about extent of contamination, but
the volume of the release and the activity involved are known.

CPP-79: Approximately 9.5 m’ (2,500 gallons) of waste containing radionuclides,
heavy metals, and tracer of organic compounds was spilled in 1986 near the WCF
Sump Tank (WCF-119). The release estimated at 42 Ci. This release overlies a much
greater zone of contamination at depth. The deeper zone of contamination is believed
to result from a CPP-28 release.

CPP-15: The 1974 leak resulted from solvent burner operations. The quantity of
spilled liquid is unknown. Subsequent soil analysis indicated the presence of suite of
radionuclides. However, the characterization of the site is incomplete and inadequate.

CPP-27 and CPP-33: These sites consist of soil contaminated by a subsurface leak
of high-level waste from the Tank Farm transfer system near the northeast corner of
building CPP-604. Nature and extent of contamination east of CPP-27 is not well
defined.

CPP-28: This is the contaminated soil associated with a subsurface leak discovered in
1974 of high-level liquid waste from a breached transfer line. This is a major known
release; lateral extent not well defined; volume of release roughly estimated and
uncertain; high radionuclide concentrations (first cycle raffinate); small uncertainties
in release volume translate into large model uncertainties. The release may have
migrated to basalt and may not be possible to determine the extent of the release and
source concentrations; sampling needed to provide vertical profile.

CPP-58W: CPP-58W is composed of two areas of contamination associated with the
PEW Evaporator. The CPP-58W site is affected by a 1954 leak from a transfer pipe.
There is no information on how often the transfer line was used, how long the pipe
leaked, or the quantity of condensate released.

CPP-96: Further definition of areas where contaminated soil was used as backfill for
Tank Farm activities, and levels of contamination in the material are needed for risk
assessment and source evaluation.

CPP-20: Site CPP-20 is a location north of building CPP-604. Small spills of
radioactive liquid waste occurred as waste was being unloaded. It has been reported
that the spills were cleaned up as they occurred, but no records exist documenting the
types, quantities, and locations of the spills.
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- CPP-25: CPP-25 is located in the same general area as CPP-20. It is the location of a
ruptured transfer line that was being used to transfer liquid waste. An unknown
quantity of radioactive liquid was released.

. INTEC Injection Well and Aquifer within the INTEC Fence Line—The source term for
the injection well resulting from residual contamination that may be present in the 37-m
(120-ft) column of sediment inside the well, residual contamination in SRPA materials, and
contamination that may be present in the groundwater as result of slow-moving plumes of
contaminants is uncharacterized. Much is known about the discharge history for some of the
OU 3-13 COPCs (H-3, Sr-90, and Cs-137) but not for the OU 3-13 COPCs Am-241,
Np-237, and Tc-99. As a result, the uncertainty for those contaminants is higher, and
virtually impossible to quantify without more temporal data.

° Additional Soil Sites From OU 3-13—There is uncertainty that a source term exists in
these sites. If it does, it has not been characterized.

J Contaminant Specific Uncertainty—FEach OU 3-13 COPC is subject to different levels of
uncertainty. In addition, the relative importance of quantifying the uncertainty associated
with each OU 3-13 COPC varies depending on the ultimate prediction of risk.

. Moisture Content—This is a parameter for the vadose zone model. The R/BRA modeling
used values that were developed at another INEEL site with dissimilar geology.
Site-specific measurements are needed to quantify the flux through the Tank Farm soil.

45.2 Tank Farm Soil—Tank Farm Soil Model Needs and DQOs

Model needs associated with the Tank Farm and corresponding to the Tank Farm DQOs are
discussed in the following subsections.

DQO questions PSQ-1a, -1b, -2a, and -2b (Section 4.4) are designed to address the uncertainties
discussed above. Questions la and 1b are designed to locate both known and unknown (if they exist)
sources in the Tank Farm soil. These questions will be answered by performing the gamma survey and
limited soil sampling. The gamma survey probe holes, will initially be placed at 50-ft centers with
additional probe holes placed in known significant spill areas (e.g., Sites CPP-28/79 and CPP-31) and in
areas (e.g., valve piping) where the potential exists that spills and leaks may have occurred.

Question PQS-2a and 2b are designed to determine activities and concentrations of the analytes of
concern (see Tank Farm Field Sampling Plan) from which a OU 3-14 Tank Farm soil COPC list will be
developed. Answering this question will require information from the gamma survey and soil and soil
pore water sampling and analyses.

Accurately answering these questions will greatly reduce the uncertainty associated with the source
term model predictions and lead to the selection of appropriate remedial actions.

Tank Farm Soil Model. As explained earlier, the Tank Farm soil model will incorporate the source
term model. The vertical boundaries on the Tank Farm Soil model will exterd from the Tank Farm
surface down to the sediment/basalt interface (about 14 m [45 ft]). The Tank Farm soil fate and transport
model requires input from selected parameters. The parameters can be adjusted to calibrate the model,
causing it to match the observed system. The parameters with the greatest degree of uncertainty other
than selecting the appropriate conceptual model include quantifying the source term and the flux through
the system.
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Flux through the Tank Farm soil is a combination of several inputs. These include volume of
recharge, recharge sources, moisture content, and hydraulic gradient. The DQO questions that correspond
to these needs are PSQ-4a and 4b. The questions will be answered by monitoring moisture and matric
potential at the sampling stations to be installed in and near the Tank Farm during Phase II.

DQO question PSQ-3 requires information about contaminant mobility. During the gamma survey
samples of Tank Farm soil will be collected. Some of the material will be used in leach and absorption
studies. Specific contaminants to be tested in the extraction studies will be determined after PSQ-2a and
~2b are answered. Additional sample material will be used to determine site-specific geochemistry that
will include but not necessarily be limited to: pH, redox potential, Kgs, and carbon dioxide.

Uncertainty in the Tank Farm soil model will be further reduced by ccllecting information that will
serve as inputs to DQO questions PSQ-2a, -2b, -3, -4a, -4b, and -5. Additioral sample material will be
used to determine inputs to the DQOs. These include hydraulic property data, to include field scale
moisture characteristic curves. Table 4-3 summarizes the Tank Farm soil model needs correlated with
various steps in the DQO process.

4.5.3 INTEC Injection Well and Aquifer Within the INTEC Fence Line—Model Needs
and DQOs

Some of the contaminants in the process wastewater pumped down the injection well are fairly well
characterized. Others are not increasing the uncertainty associated with the model predictions.
Uncertainty also arises with the residual contamination. Contaminants and concentrations that may have
sorbed to aquifer materials or otherwise remain in the injection well area are unknown. One
hundred-twenty feet of sediment is estimated to have collected inside the injection well casing.
Contaminants and concentrations in the sediment are not characterized. Also, contaminant concentrations
in the Aquifer near the injection well are not characterized. The potential release rate for the
contaminants from the sediment or contaminated aquifer materials is not understood.

Injection well DQO questions PSQ-2a. -2b, and -3 have been designed to assess source term
issues. The remedial design (DQO Step 7) provides for drilling two SRPA wells and coring out the
INTEC injection well. The SRPA wells will be drilled to the same depth as the injection well. The
injection well core will be sampled and analyzed for the analytes of concem identified in the injection
well field sampling plan to determine the OU 3-14 COPCs. The former INTEC injection well will be
cored from the cement to the bottom of the well. Both the injection well and the SRPA well near the
mjection well will be cored to a depth below the former injection wells’ depth to a point where effects
from the injected wastewater is not visible or detectable with a field screen.

If significant residual contaminant concentrations are found in and around the injection well, the
mobility of the contaminants will be needed for the source term model. Contaminant mobility will be
assessed by performing leach and absorption studies on the cored material. The results from these studies
will provide an answer to the DQO question PSQ-2c.

The OU 3-13 model predicted that an I-129 hot spot existed in the HI interbed (580 to 600 ft.)
down gradient from the injection well. The remedial design calls for drilling the third well in the hot spot
area and screening the well across the HI interbed. Water samples will be collected and analyzed to
verify I-129 concentrations and model predictions. The model will be used to determine whether I-129
concentrations detected in the HI interbed can become secondary contamination sources to the SRPA. If
they can, the I-129 information will need to be incorporated into the SRPA source term model. This
information will be used to answer DQO question PSQ-4.

Table 4-4 summarizes the injection well model needs correlated with various steps in the DQO
process.

4-42



v

Table 4-3. Tank Farm soil models needs and data gaps.

DQO Principal Study Question
(DQO Step 2)

Model Needs

Inputs (DQO Step 3)

How Characterization will meet Model Requirement
(from DQO Step 7)

Characterization will Provide

PSQ-la:  What is the number and
spacial extent of the high contamination
zones in the 0 to 3m (0 to 10 ft) depth
range? (This is required for evaluation
of the external risk and possible
remedial alternatives.)

Qualification of
Source Term

Historical record

Process knowledge
Gamma survey data
Neutron survey data
Nuclear constants

Ratio estimation

Soil analytical results
Pore-water analytical result
Kq data

Gamma screen at 15.2 m (50-ft) centers

e Will provide nature and extent information on known releases
and screen for potential unknown releases

Additional sampling at known release sites and at potential release
sites

e Help define nature and extent for Tank Farm releases

Sotl sampling and analysis

¢ Quantify source terms

e ldentify potential metal and VOC contaminants

Soil-pore water sampling and analysis

e Quantify radionuclide source terms

« Identify potential metal and VOC contaminants

¢ Information on contaminant transport

Reduce uncertainty related to release
size, location, migration, activity,
dose rate, concentration, and
contaminants.

PSQ-1b:  What is the number and
spatial extent of the high contamination
zones in the 0 to 13.7 m (0 to 45-ft)
depth range? (This is required for
possible remedial alternatives.)

Qualification of
Source Term

Historical records

Process knowledge
Gamma survey data
Neutron survey data
Nuclear constants

Ratio estimation

Soil analytical results
Porc-water analytical result
K4 datas

Gamma screen at 15.2 m (50-ft) centers in Tank Farm soil

*  Will provide nature and extent information on known releases
and screen for potential unknown releases

Additional sampling at known release sites and at potential release
sites

e Help define nature and extent for Tank Farm releases

Soil sampling and analysis

e Quantify source terms

o Identify potential metal and VOC contaminants

Sotil-pore water sampling and analysis

e Quantify radionuclide source terms

o ldentify potential metal and VOC contaminants

e Information on contaminant transport

Reduce uncertainty related to release
size, location, migration, activity,
dose rate, concentration, and
contaminants.
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Table 4-3. (continued).

DQO Principal Study Question
(DQO Step 2)

Model Needs

Inputs (DQO Step 3)

How Characterization will meet Model Requirement
(from DQO Step 7)

Characterization will Provide

PSQ-2a: What are the radionuclide
contaminants in each of the high
contamination zones (from 0 to 13.7 m
[0 to 45 ft bgs])?

identification of
Source Term

Historical records

Soil analytical data

Soil-pore water analytical data
Field screening data

Risk analysis results

Model predictions

Hydraulic properties

K4 data

Gamma screen at 50-ft centers in Tank Farm soil

e  Will provide contaminant type information on known releases
and potential unknown releases

Additional sampling at known release sites and at potential release
sites

e Help identify contaminant types for Tank Farm releases
Soil sampling and analysis

¢ ldentify radionuclide contaminants

» Soil-pore water sampling and analysis

o Identify radionuclide contaminants

e intormation on contaminant transport

Reduce uncertainty related to
radionuclide contaminants.

PSQ-2b:  Are there non-radionuclide
contaminants present in the Tank Farm
soil from 0 to 13.7 m (0 to 45 ft bgs) (in
addition to those cuirently identified)?

Identification of
Source Term

Historical records

Process knowledge

Soil analytical data

Soil-pore water analytical data
Field screening data

Risk analysis results

Model predictions

Hydraulic properties

K4 data

Additional sampling at known release sites and at potential release
sites

« [elp identify contaminant types for Tank Farm releases
Soil sampling and analysis

¢ ldentify potential metal and VOC contaminants
Soil-pore water sampling and analysis

¢ Identify potential metal and VOC contaminants

Information on contaminant transport

Reduce uncertainty related to non-
radionuclide contaminants.

PSQ-3:  Are any of the contaminants ~ Vadose zone Analytical concentration data Additional sampling at known release sites and at potential release ~ Reduce errors in model calibration
mobile so that they can be leached from  OU 3-14 COPC Selected soil extractions (leacl sites and contaminant transport.
he soil? mobilit elected soil extractions (leach o _ ~
t ' 4 and absorption studies) e Help identity contaminant types for Tank Farm releases
K4 data Soil-pore water sampling and analysis
Site-specific geochemistry e Identify OU 3-14 COPCs
Model predictions Tauk Fann suil sainpling
Hydraulic properties e Sample material for leach and absorption studies
e Sample material for site-specific geochemistry studies
e llydraulic property analysis
PSQ-4a: Is there a vertical moisture Tank Farm Moisture data Tank Farm soil sampling Reduce uncertainty associated with

flux moving from the Tank Farm soil
into the basalt?

vertical flux

Matric potential data
Contaminant concentrations
Model predictions
Hydrauhc property dala
Recharge sources

Ky data

e Hydraulic property analysis

e Site-specitic geochemistry

Moisture monitoring

e Vertical moisture and hydraulic gradient protiles

e Recharge sources

infiltration and deep drainage and
consequent contaminant transport
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Table 4-3. (continued).

DQO Principal Study Question

(DQO Step 2)

Model Needs

Inputs (DQO Step 3)

How Characterization will meet Model Requirement
(from DQO Step 7)

Characterization will Provide

PSQ-4b: Is there a horizontal moisture

flux into the Tank Farm soil?

Tank Farm
horizontal flux

Moisture data

Tank Farm soil sampling

e Hydraulic property analysis

Reduce uncertainty associated with
infiltration and deep drainage and

e Matric potential data t contarminant ¢ .
| . . consequent contaminant transpor
e Contaminant concentration data ¢ Site-specific geochemistry q P
o Model predictions Moisture monitoring
e Hydraulic property data ¢ Horizontal moisture and hydraulic gradient profiles
e Recharge source * Recharge sources
o K,data
PSQ-5  Based onnew data obtained  Risk to the e Compile the final QU 3-14 Tank  Gamma screen at 50-ft centers Reduce uncertainty associated with
gprl:ng evalugnop of the Tanlé Fa?lm SRPA Farm soil COPC list e  Will provide nature and extent information on known releases selecte_d]re_n;(edlal altematlyeshand
gl contamination zones and so1 e Concentration levels and screen for potential unknown releases potential risk to receptors in the
moisture, what are the best final o SRPA.
remedial approaches e Contaminant flux Additional sampling at known release sites and at potential release
¢ Number of high contamination sites
zones o Help define nature and extent for Tank Farm releases
e  Waste volume Soil sampling and analysis
o Tank heels *  Quantify source terms
» Recharge water/sources e Identify potential metal and VOC contaminants
e Site-specific geochemistry data Soil-pore water sampling and analysis
o Deep drainage e Quantity radionuclide source terms
e Hydraulic properties * ldentify potential metal and VOC contaminants
o Model predictions ¢ Information on contaminant transport
e Waste types (TRU, RCRA Tank Farm soil sampling
characteristic. TSCA, mixed, e Hydraulic property analysis
ete.) e Site-specific geochemistry
* Remedial cost Moisture monitoring
* Impracticability of technology e Vertical and horizontal moisture and hydraulic gradient
* Technical feasibility of profiles
remediation technology e Recharge sources
e Maturity ot technology
e Efficacy of technology

Source term for soil

Source term for soil and closed tanks
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Table 4-4. Injection well model needs and data gaps.

DQO Principal Study Question
(DQO Step 2)

Model Needs

Inputs (DQO Step 3)

How Characterization will meet Model Requirement
(from DQO Step 7)

Characterization will Provide

Reduce uncertainty related to

PSQ-2a: What are the Qualification of . Core analytical data (rad and | Drill out the injection well; core sediment in of well; core material
residual contaminants and their | Source Term non rad) beneath the well to depth where injection well affects not detectable | release size, location, migration,
concentrations in the basalt and . USGS downhole . Sample core, analyze for analytes of concern activity, dose rate, concentration,
sediments near Site CPP-23 geophysical logging Drill well near injection well. and contaminants.
and in the sediment inside and . Historical records . core beneath 122 m (400 —ft) interbed.
near the well? This includes . Process knowledge . Sample core and analyze for analytes of concern
radionuclides as well as non- Perform gamma survey
radionuclide contaminants
PSQ-2b What is the vertical Qualification of . Historical records Drill out the injection well; core sediment in well; core material Reduce uncertainty related to
and horizontal extent of the Source Term . Process knowledge beneath well to depth where injection well affects are not release size, location, migration,
contaminants in the sediment e Analytical data (rad and non | detectable. activity, dose rate, concentration,
inside the injection well and rad) s Samplc coic, analyzc for analytcs of concern and contaminants
contaminated sediments near . Risk analysis Drill well near injection well.
the injection well? e Model predictions e Core beneath 122 m (400 —ft) interbed.

. K, data . Sample core and analyze for analytes of concern

»  Hydraulic property data Perform gamma survey
PSQ-2c: If contaminants are SRPA COPC e Analytical concentration Sample core collected from injection well and nearby well Reduce uncertainty related to
present above risk action levels | mobility data (rad and non rad) s Use sample material for leach and absorption studies radionuclide contaminants.
in the sediment and e Seclected soil extractions e Use sample material for site-specific geochemical studies
contaminated sediments near e Kydan e Sample and analyze Aquifer for analytes of concern
the injection well, can they be s Model predictions e Hydraulic property analysis
mobilized and released to the e Hydraulic properties e Sample water in the two SRPA monitoring wells drilled to
SRPA as a secondary source? . Risk analysis investigate [-129 hot spot. Collect water from screened

interval across Hl interbed.

PSQ-3:  What are the Identification of . Historical records Sample Aquifer in wells drilled to investigate the injection well Reduce uncertainty related to
residual contaminant Source Term . SRPA analvtical data affects and nearby wells. non-radionuclide contaminants.
concentrations in the Aquifer . Risk unalysvis results
near Site CPP-23 of s Model predictions
radionuclides and non- . Kas
radionuclides? . Hydraulic properties

e OU 3-13 Group 5 interim

action data
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Table 4-4. (continued).

DQO Principal Study Question
(DQO Step 2)

Model Needs

Inputs (DQO Step 3)

How Characterization will meet Model Requirement
(from DQO Step 7)

Characterization will Provide

PSQ-4: Do localized hot
spots, e.g., iodine-129 at the HI
interbed, that exceed risk
action levels exist in the
SRPA?

COPC mobility

Historical records

Soil analytical data
Soil-pore water anatytical
data

Sample 3" well drilled to investigate I-129 hot spot. Collect water
from screened interval across HI interbed

Reduce errors in mode!
calibration and contaminant
transport.

. Field screening data
. Risk analysis results
. Ky data
. Model predictions
. Hydraulic properties
. OU 3-13 Group 5 interim
action data
. OU 3-13 Group 4 data
PSQ-5 Based on new data Risk to the . Final QU 3-14 injection well | Drill out the injection well; core sediment within well; core material | Reduce uncertainty associated
obtained during the evaluation receptor in SRPA (Site CPP-23) COPC list beneath well, 1.5 m (5-ft) past evidence of contamination with selected remedial
of the ir.leCtiOT‘l well, soil, and . Concentration levels (water, Drill well near injection well. altemative} and potemial risk to
contaminated sediments near sediment, sediments) e core beneath 400 ~ft interbed receptors in the SRPA
the well, will remedial action ¢ Contaminant mobility . Sample core and analyze for éontaminants
be required' and what are the e  Secondary source Perform gamma survey
best remedial approaches? information Sample core collected from injection well and nearby well
¢ OU3-13 Group 4 final e Use sample material for leach and absorption studies
action data . . Use sample material for site-specific geochemical studies
¢ OU. 3-13 Group 5 interim . Sample and analyze Aquifer for contaminants
action data . Hydraulic property analysis
¢ Hydraulic properties Sample 3" well drilled to investigate 1-129 hot spot. Collect water
*  Kqdaa from screened interval across HI interbed.
. Model predictions
. Waste types
. Remedial cost
. Impracticability of

technology

Feasibility, maturity, and
afficacy of technolooy of
efficacy of technology of

technology




4.5.4 Additional Soil Sites From OU 3-13

Model needs and corresponding DQOs have not been developed for these sites. Further
characterization is required to determine whether modeling and development of DQOs will be required
for these sites.

4.6 OU 3-14 Characterization Investigations

The OU 3-14 field investigations include those associated with Tank Farm soil, those involving the
former INTEC injection well (Site CPP-23) and SRPA within the INTEC ferceline, and those involving
the additional soil sites, CPP-61, CPP-81, and CPP-82. The investigations are independent of each other
and both will be implemented over two phases simultaneously. The phases for the two investigations are
discussed in the following sections.

46.1 OU 3-14 Phase | Field Investigation

The OU 3-14 Phase I investigation will include tasks for the Tank Farm soil, the Injection Well and
SRPA within the INTEC fenceline, and the additional OU 3-13 soil sites. Tank Farm Soil investigation
has several tasks: a surface gamma survey, an in situ gamma survey, and soil sampling of excavated soil.
These tasks will be performed in a cold demonstration prior to the actual Tank Farm investigation. The
Injection Well investigation will include re-opening and coring the injection well, drilling two new
aquifer wells and collecting one round of groundwater samples. The OU 3-13 Additional Soil sites will
require a technical paper evaluating the existing site information. All Phase I work will result in scoping
meetings with the DOE-ID, EPA, and IDHW to plan the Phase II investigation and other OU 3-14 work.

4.6.1.1 Phase | Tank Farm Soil Cold Demonstration. A cold derionstration of the Tank Farm
soil investigation tasks is planned to demonstrate activities and to gather operational data for the Phase 1
investigation at the Tank Farm. The demonstration will evaluate the methods used and potential risks
associated with drilling in the OU 3-14 Tank Farm soil. The activities to be conducted during the
demonstration includes: (1) surface gamma-ray mapping; (2) installation of t1e probehole casing using
both vacuum extraction and the direct push drilling; and (3) downhole gamma-ray logging of the newly
installed probehole casing.

The demonstration is expected to be conducted near the southeast comer of INTEC Building 691
(see Figure 4-1). The alluvial deposits overlying the basalt bedrock are similar to those found within the
Tank Farm. Although the demonstration will be conducted in an area anticipated to be free of
radiological contamination, all radiological control and other necessary precautions will be taken and
surface and downhole gamma-ray logging will be performed. These procedures will be conducted in
order to demonstrate that all operations can be conducted successfully and properly in contaminated
areas.

The engineering survey team will survey the location for a proposed probehole similar to those in
the Tank Farm Field Sampling Plan, using appropriate survey equipment. The exercise will also serve to
demonstrate the process of surveying the locations of existing boreholes, however no existing boreholes
are in the demonstration area.
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A surface radiation survey of the demonstration area will be conducted using the same type of
detector (e.g., a cart-mounted plastic scintillation detector). The detector will be operated at
approximately 7.62 cm (3 in.) above ground surface to provide a specified area of investigation while still
permitting adequate ground clearance. During the demonstration only the procedures used in the
deployment of the instrument will be demonstrated. Measurements from the detector will not be required.
The demonstration will validate the deployment capabilities of the instrument.

A 6.35 cm (2.5 in.) diameter steel probehole casing will be installed with a combination of vacuum
extraction and direct-push drilling. A vacuum extraction unit will be used to excavate a pilot hole 12.7 to
17.78 cm (5 to 7 in.) in diameter to a depth of 4.6 m (15 ft) bgs. Excavation of the pilot hole will occur in
1.52 m (5 ft) increments. Vacuum extraction is being used in the upper 4.6 m (15 ft) to minimize the
potential for damage to subsurface structures in the Tank Farm area. Vacuurn extraction will be
conducted using a closed loop system, with the soil finally placed in three 35- or 55-gal drums (each
holding 5 foot intervals of soil). Soil will temporarily be contained in the drum(s), and then be labeled
according to hole position and depth as a demonstration of the procedures for the Phase I RI/FS
investigation,

Radiation surveys will be conducted during the vacuuming to simulate Tank Farm conditions. The
drums will also be radiologically surveyed.

Once the pilot hole has been advanced to 4.6 m (15 ft), the drummed soil will then be backfilled
around the probehole casing, unless radiological contamination is detected bv the RCTs, in which case
clean soil or bentonite will be used instead. The remainder of the probehole casing will be installed in
1.22 m (4 ft) sections using the direct push drill rig, to a depth of approximatzly 13.7 m (45 ft) bgs or to
the basalt contact.

Upon completion of the probehole, the direct-push drill rig will be detached from the probehole
casing at the lowest possible point above ground. The probehole casing will then be capped with an
all-weather cap to preclude the inadvertent entry of unwanted material.

The installed probehole will be uncapped and logged using the downhole gamma-ray technique.
Gamma-ray logging measurements will be conducted at intervals of 0.15m (0.5 ft), beginning at the
lowest obtainable depth in the borehole and continuing upward to within 1 ft of the ground surface. The
technique will also serve as a demonstration of logging the existing boreholes.

It is anticipated that the demonstration test and Tank Farm investigation will use a logging system
with a 4.45 cm (1-1.75 in.) outer diameter and 0.662 MeV sensitivity, allowing for the detection of
Cs-137. The gamma-ray logging tool will be operated in a counts/sec mode to detect and record gross
gamma radiation flux with depth. During the demonstration, only the procedures used in the deployment
of this instrument will be demonstrated. Logging measurements will not be obtained, as the area is
expected to be free from radioactive materials. The gamma-ray logging tool is deployed using a portable
winch system that provides electronic output of the detector reading and tool depth. The demonstration
will validate that the winching system is accurate and that the gamma-ray logger can travel the length of
the probehole casing. Under Tank Farm conditions the logging data will be acquired using a field laptop
computer and graphical results showing gross gamma-ray flux will be shown in real time.

4.6.1.2  Phase | Tank Farm Soil Investigation Activities. The Phase I Tank Farm Soil
Investigation will focus primarily on providing field-screening and limited scil data. The data will assist
in evaluating the horizontal and vertical extent of gamma-emitting radiation (mainly Cs-137) at the site.
The rationale is that all the waste streams at the Tank Farm contained Cs-137, and all the known spill and
inventory data show Cs-137 as a main OU 3-13 COPC, so its presence can be used to delineate hot spots
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and the extent of contamination. Limited characterization will also be compieted on any soils excavated
during the vertical gamma screening. The Phase I data will be used to define future Phase II sampling
activities.

Gamma Survey—A surface soil gamma survey across the entire Tank Farm is planned to assess the site
for shallow radioactive sources and delineate radioactive subsurface structures. A mobile plastic
scintillation detector will be used to determine if a residual gamma field exists at the surface for Sites
CPP-24, CPP-26, CPP-30, CPP-32E, and CPP-32W, and Sites CPP-16, CPP-20, and CPP-25; identify
any unknown surface gamma sources within the interstitial soil (Site CPP-96); and provide site-wide
surface data for the risk assessment and feasibility study. The new data will be evaluated together with
past site radiation surveys to define the shallow soil sources from 0 to 3 m (0 to 10 ft.). This information
will answer DQO PSQ-1a. Magnetic, electromagnetic and ground penetrating radar surveys are being
considered to help locate subsurface structures and piping prior to drilling. For details, see the OU 3-14
Tank Farm FSP (DOE-ID, 2000b).

In Situ Gamma Radiation Field Screen—An in situ gamma radiation field screening is proposed to
assess the soil within the entire Tank Farm area to define the vertical and horizontal extent of the
contamination throughout CPP-96, (interstitial soil), and within several specific hot spots, CPP-27/33,
CPP-28/79 and CPP-31. The in situ survey will require the installation of steel casing probe holes and
utilize several different detectors to log the probe holes. Refer to the Tank Farm FSP (DOE-ID ZOOOb)
for Phase I detailed information regarding the installation of the probe holes.

For CPP-96, probe casing holes will be spaced on a grid with 15-m (50-ft) centers to evaluate the
entire Tank Farm site. The grid pattern will also encompass high probability spill and leak areas such as
around the tanks and piping corridors. These areas are not known to have had leaks, but their potential as
source areas for contamination needs to be investigated. The probe holes will be 2 + inches in diameter
and will be driven into the soil using a push technology until refusal at the soil/basalt interface. The
probes will be driven to the soil/basalt to evaluate if contamination exists there and whether it is migrating
horizontally beneath the Tank Farm.

For the known, hot spot sites, CPP-27/33, CPP-28/79, and CPP-31, the number of probe holes will
be increased to provide better resolution of the nature and extent of the soil contamination. The spacing
of probe holes needs to delineate the hot spot, the edge or limit of contamination and provide useful
information to assist the DOE-ID, EPA, and IDEQ in scoping where additional Phase II soil data will be
collected.

Probes will also be installed at sites CPP-16, CPP-20, CPP-25 CPP-58E, CPP-58W, and CPP-15 to
provide some initial site data. These probes will also be driven to bedrock to evaluate the vertical extent
of the sites. Figure 4-2 shows the proposed locations for the probe holes. This information is required to
answer DQO PSQ-1b and to help plan Phase II to answer PSQ-2a, -2b, -3, -4a, and -4b.

The 85 probeholes, arranged in a 50-foot grid, located in the presumed uncontaminated locations
within the Tank Farm fence will be used to investigate whether that region is contaminated. For this
statistical analysis, it is assumed that an undocumented or undiscovered release is the size of the
probehole—a conservative assumption.

. If some of the probeholes reveal contamination, the data will be used to estimate the extent

of previously unrecognized contamination, and to infer problem locations. Phase II will
follow up on any such findings.
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° If, instead, the 85 probeholes find no hot spots, we can conclude with 90% confidence that at
least 97.3% of the nominally uncontaminated region is truly uncontaminated. Other
confidence statements are also possible. For example, with 95% confidence, at least 96.55%
of the region is truly uncontaminated. The equation used is:

(fraction of land uncontaminated)® = 1 — Confidence Level

It is impossible to guarantee that no undiscovered hot spots exist, except by excavating the entire
site. However, if the nominally clean area is sampled and 85 samples find no hot spots, confidence
statements like those above can be made regarding the limits of possible contamination. Such limits can
be used in later risk calculations.

Limited Tank Farm Soil Sampling—The installation of the probes at the Tank Farm will require
positive assurance that the tank operations and underground utilities (waste piping, coolant pipes,
cathodic protection, hydraulic lines, power, etc.) will not be damaged. A vacuum excavator will be used
to excavate soil to a depth of 5 m (15 ft) bgs to ensure the hole is deeper thar. any known utilities, then
place the pipe past any utilities and backfill the hole. Then the probes will be driven or pushed to refusal
or bedrock. A safety analysis and demonstration needs to be completed to ensure the activity of driving
or pushing the probes will not exceed the seismic limit for the Tank Farm or result in any excessive
vibrations.

The vacuum excavator will be able to make a 7 — 13 ¢cm (3 -5 in.) diamneter hole and deposit the
excavated soil into a drum. The soil will be excavated in 1.5 m (5-ft) increments and temporarily stored
inside of the INTEC Tank Farm site. If the excavated soil is below 5 mR, it will be returned to the
excavation, if possible. If the soil cannot fit down the annular space between the probe casing and
excavated hole, then clean sand will be used to fill the annular void space. Excavated soil that exceeds
5 mR will not be returned to the hole because of ALARA concerns and to avoid unnecessary exposures.

The use of the vacuum excavator allows an opportunity to investigate and collect soil samples
across the Tank Farm. The soil will be surveyed as it is excavated to provide a general field screening.
The excavated soil and the excavation will be examined for physical features such as soil type, wetness,
color, staining, gravel content etc. Limited soil samples will be collected for full radiological analyses
and CLP metals from 0 — 1.5 m (0 — 5-ft), 1.5 - 3.0 m (5— 10-ft), and 3 -4 m (10 -- 15 ft). Soil samples
will be collected from the following areas;

. Site CPP-96 -Composite soil samples will be collected from each 1.5 m increment from
20% of the planned probe hole locations.

. Site CPP-31, Site CPP-28/79, and Site CPP-27/33 — Soil is planned to be drummed from
every location at these sites and stored on site for characterization and feed material for
contaminant transport and treatability studies. It is planned that soil samples will be
collected from each increment in at least 5 probeholes from Site CPP-31, 3-5 probeholes
from Site CPP-28/79, and 3-5 probeholes from Site CPP-27/33. The final estimate and
location of samples will be determined, pending DOE-ID, EPA, and IDEQ review of the in
situ gamma radiation field screening data. These analyses do not need to be done
immediately since the drums will be stored and there are no holding times associated with
the contaminants.

. Soil will be collected and analyzed from any other site if it excezds the 5 mR/hr limit and
can not be returned to the excavation.
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Soil that is less than 5 mR/hr will be composited over the full 1.5 m (5-ft) length and sampled. Soil
that exceeds the 5 mR/hr limit will be drummed, and stored until a decision is made as to what sampling
is required. The drummed soil will be stored either beneath the INTEC Tank Farm site or an approved
CERCLA storage area within INTEC as Investigation Derived Waste. Then the drums will be transferred
to the INTEC Radiological Analysis Laboratory (RAL). The RAL will concuct the sampling and analysis
of the soil within a hot cell environment. Preliminary sampling strategies and analytical requirements are
presented in detail in the attached Phase I Tank Farm FSP. This IDW may be used for additional
sampling as part of Phase II, the Contaminant Transport Study, or the Treatability Studies.

4.6.1.3  Phase I Injection Well/Aquifer Investigation Activities. The aquifer well drilling
program focuses on contamination associated with the former ICCP injection well (Site CPP-23). The
concerns to be addressed are (1) whether a source of contamination is present in the sediment emaining
inside the injection well below the grout seal, (2) whether contamination exists in the SRPA adjacent to
the injection well, (3) whether any slow moving contaminants are present in the aquifer in the vicinity of
the injection well, and (4) whether I-129 contamination exists in the HI interbed.

One boring will be attempted through the grout seal and sediment within the former injection well
with the intent to collect a continuous core sample of the sediment remaining in the well. The approach is
to drill the grout seal, and core the sediment remaining within the former injection well to the original
well depth of 183 m (600 ft). The sediment core will be composite-sampled for COPCs identified in
Table 5-1 of the Injection Well FSP (DOE-ID 2000a) over the following 3-m (10-ft) intervals: 137 to 140
m, 146 to 149 m, 156 to 159 m, 165 to 168 m, 174 to 177 m, 183 to 186 m, and 192 to 195 m (450 to 460
ft, 480 to 490 ft, 510 to 520 ft, 540 to 550 ft, 570 to 580 ft, 600 to 610 ft, and 630 to 640 ft, respectively).
In addition, discrete samples will be collected from those portions of the sediment core that contain
contamination based on radiological field screening or visual observation. The coring will continue in
1.5-m (5-ft) increments past the bottom of the injection well until radiological field screening or visual
observations indicate that the vertical extent of contamination has been reacted. Coring will continue
1.5 m (5-ft) below the depth where contamination was last observed. It is anticipated that the final depth
of the well will be approximately 198 m (650 ft) bgs. If this boring breaches the existing casing before
the target depth is reached, one attempt will be made to re-center the boring, continue drilling and coring
within the existing well structure, and complete the task. The sampling and drilling procedures are
presented and discussed in detail in the Injection Well Field Sampling Plan (DOE-ID 2000a).

Two additional aquifer wells will be drilled to investigate the SRPA groundwater quality within the
INTEC fence line. The aquifer wells will be completed to the aquifer, penetrating the HI interbed to a
depth of approximately 174 m (570 ft) bgs. The final depth of these aquifer wells will depend on the final
depth of coring in the abandoned injection well. The proposed well locations are: one aquifer well
located adjacent to the site CPP-23 Injection Well and one aquifer well located down gradient of site
CPP-23 to investigate the potential for residual contamination in the aquifer From the use of the injection
well. The entire vadose zone in the aquifer well adjacent to the injection well will be cored. The core
will be maintained by OU 3-14. Figure 4-3 shows the proposed locations where the wells will be
installed. Figure 4-4 is a cross section showing the HI interbed in the vicinity where the proposed well
will be drilled. The wells will be screened across the HI interbed.

4.6.1.4 OU 3-13 Additional Soil Sites. The OU 3-13 Additional Soil sites, CPP-61, CPP-81, and
CPP-82, will be re-evaluated in Phase I. The re-evaluation will address the DOE-ID, EPA, and IDEQ
uncertainties with each site using existing historical information. Technical papers will be submitted for
DOE-ID, EPA, and IDEQ review, and if a risk or uncertainty is determined for a site, then scoping
meeting will be held to determine data needs for Phase II sampling.
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4.6.1.5 Scoping Meetings. Periodic and timely scoping meetings will be held with the DOE-ID,
EPA, and IDEQ for updates on the field investigations and review the Phase 1 data. As data are collected
they will be analyzed and provided to the DOE-ID, EPA, and IDEQ in letter reports for their review prior
to any scoping meeting. Key topics for DOE-ID, EPA, and IDEQ input that can be projected for Phase I
are the following:

. Results of the Surface Gamma Survey to plan additional Deep Probe locations
. Results of the In Situ Gamma Survey to plan additional Deep Probe locations
J Results of limited characterization of excavated soil

. Results of the Technical Review of the OU 3-13 Additional Soil sites

. Results of the Injection Well Coring

. Results of the Aquifer Monitor Well Drilling

. Results of the 1* Groundwater Sampling from the two Aquifer rnonitoring wells

° Planning Phase II Sampling and Analysis Plan Objectives for the Tank Farm soil and two
monitoring wells

. Review of the Risk Assessment and Groundwater Strategy Papers
. Review of the Contaminant Transport Study and Treatability Study Proposals
. Review of the OU 3-14 RI/FS Scoping of Remedial Alternatives and Data Needs

4.6.2 OU 3-14 Phase Il Field Investigation

The OU 3-14 Phase 11 Field Investigation will occur in future years and consists of collecting
additional sampling data to satisfy the OU 3-14 DQOs (see Section 4.4). The results of the Phase I Field
Investigation will be reviewed with the DOE-ID, EPA, and IDEQ and the specific site data necessary to
evaluate remedial alternatives for OU 3-14 will be defined in a Characterization Work Plan (CWP). Itis
anticipated that Phase II Field Investigation will include: additional soil data collection from the Tank
Farm Soil site, groundwater sampling at the two monitoring well sites, collecting any needed data from
the OU 3-13 Additional Soil sites, finalizing the strategy for the OU 3-14 risk assessment and
groundwater modeling, and starting the Contaminant Transport and Treatability Studies. Groundwater
sampling and analyses, and sampling frequency, will be determined after evaluating Phase I results.

4.6.2.1 Phase Il Tank Farm Soil Investigation Activities. The results of the Phase I Surface
Gamma Survey and In Situ Gamma Survey will delineate the presence of any gamma-emitting hot spots.
These results will be reviewed together with the historical site information to plan additional soil
sampling needs. It is anticipated that there will be surface spill hot spots (CPP-24, CPP-26, CPP-30, and
CPP-32 E and W) and deep hot spots (CPP-15 and CPP-58 E and W) to further investigate. The surface
spill sites are anticipated to be low activity contamination and are planned to be sampled with
conventional sampling techniques. The number, location, and type of sampling will be defined in the
Phase I1 CWP.
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Radiation Sampling. The deeper hot spots will likely include Sites CPP-16, CPP-20, CPP-25,
CPP-15, CPP-58E & W, CPP-27/CPP-33, CPP-28/CPP-79, CPP-31 or in the interstitial soil (CPP-96).
Additional soil data will be collected from these sites using either conventional drilling and sampling
methods and/or remote, In Situ methods. Conventional methods will likely be used if the Phase I data
indicate that radiation levels at these deeper sites do not pose an unreasonable exposure hazard. At deep
hot spot sites where an unreasonable exposure hazard exists, it is planned that radiological data will be
collected from the hot spot using In Situ methods and other soil data will be collected adjacent to, above
and/or beneath the hot spot.

Plans call for collecting the in situ radiological data using large diameter 10 to 12.7 cm (4 to
5 inches) probe holes. These larger diameter probes will be able to utilize various radiation detectors and
logging devices to speciate different radionuclides. The exact detectors, target radiological analytes, and
sampling and analytical methods will be adopted with DOE-ID, EPA, and IDEQ involvement and
presented in the Phase II Characterization Work Plan. For budgetary planning purposes, up to eight
instrumented probe (assuming there are four hot spots requiring two probes each) will be installed to
speciate the radionuclides and provide a vertical profile (surface to soil/basalt contact) through the areas
of concern.

Soil Sampling. Soil samples will be collected for contaminant characterization, treatability studies,
hydraulic property determination, and feasibility study parameters. The location, number and typed of
samples required will be defined during DOE-ID, EPA, and IDEQ scoping meetings following the
submittal and review of the Feasibility Study, Treatability Study, and Contaminant Transport Study
Technical papers.

Soil Moisture Monitoring Activities. Soil moisture stations will also be installed. It ts anticipated
that three background stations and eight contaminant source stations inside the Tank Farm will be
required. Each station will likely include several probe holes instrumented with a neutron-probe access
tube, tensiometers, moisture sensors, thermocouples, and suction lysimeters. All electronic information
will be collected in data loggers and remotely down loaded to a computer. Associated data loggers and
radios to transmit data will be installed at each station. The final locations, instruments, and sampling and
analysis methods will be defined in the Phase II Characterization Work Plan.

Several instruments are planned for use. The neutron-probe and Cone Penetrometer Test
(CPT)/Resistivity probes, will permit collection of moisture content both vertically (depth) and
horizontally (lateral). The neutron probe will provide a continuous moisture profile with depth for the
Tank Farm soil, while the CPTs provides the capability to collect automated point-source volumetric
moisture content data. Both are required to develop accurate infiltration estimates for the calculation of
flux rates. Tensiometers will be used to determine hydraulic gradient for moisture movement in the soil.
Suction lysimeters will be used to collect soil pore water samples for contaminant analyses from within
and below each hot spot. The information collected from the moisture stations will enable determination
of vertical and horizontal flux rates through the Tank Farm soil and yield information about contaminant
mobility and transport (DQO PSQ-3, -4a, and -4b).

The soil moisture will be monitored in two background locations outside the Tank Farm area and
one within the Tank Farm but in an area that is considered “cold”. Eight monitoring stations will be
within the Tank Farm hot spots. The planned background locations are (1) cutside the INTEC fence and
adjacent to the Big Lost River; (2) outside the INTEC fence and south of the Tank Farm; (3) inside the
Tank Farm and adjacent to the New Waste Calciner Facility (see Figure 2-10). Each background location
will have an auger hole drilled to collect site-specific soil data to calibrate the neutron moisture logging
technique. In addition, samples for soil chemistry, moisture, physical properties, and contaminant
leaching/absorption tests will be collected.
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4.6.2.2 Phase Il Aquifer Investigation Activities. Groundwater samples may be collected for
up to four years from the two new aquifer wells installed at INTEC. The types and frequencies of
analyses required will be determined after the results of Phase I are evaluated. Other long-term activities
that may be required are the need for additional aquifer wells. These activities will be decided on once
the Phase I data have been reviewed. There are no Phase II activities for the injection well (Site CPP-23).

4.6.2.3 Phase Il OU 3-13 Additional Soil Sites Activities. Additional soil samples may be
necessary from sites CPP-61, CPP-81, and/or CPP-82 pending the review and evaluation of the technical
papers by the DOE-ID, EPA, and [DEQ. The types and numbers of samples required, sampling locations,
and sampling and analysis methods will be determined after the technical papers have been reviewed and
evaluated by the DOE-ID, EPA, and IDEQ.

4.6.2.4 Contaminant Transport Studies. The anticipated scope of a Contaminant Transport
Study for the Tank Farm is to experimentally determine site-specific adsorption and desorption
coefficients for OU 3-14 Tank Farm soil COPCs on Tank Farm geological materials. The Contaminant
Transport Study provides the background and technical approach for quantifying the sorptive behavior of
the COPCs in the OU 3-14 Tank Farm soil.

There are three pieces of information needed for the Tank Farm soil. These are (a) the release of
contaminants from sources in the Tank Farm soil, (b) the vertical profile of retardation capabilities, and
(c) the spatial variability of retardation capabilities. Source-release information will be gathered by
performing leach tests on Tank Farm soil. Retardation capabilities would be carried out on Tank Farm
soil samples for OU 3-14 COPCs identified for the Tank Farm soil. Decision on where samples should be
collected, and at what depths can be determined as more information is glearied from characterization of
the Tank Farm soil. If collected the contaminant transport data will be used 'n the fate and transport
model to assess remedial alternatives.

4.6.2.5 Treatability Studies. Tank Farm treatability studies are foreseen for two areas: 1) the
encapsulation and immobilization of OU 3-14 Tank Farm soil COPCs (both residuals in the Tanks and
spills/leaks in the soil), and 2) removal of specific hot spots, ex situ treatment (if needed) and disposal.
The encapsulation and immobilization of the COPCs could entail treatability studies using polymer
injection, reactive barriers, and an engineered cap.

Injection well treatability studies are predicated upon the depth of the source terms of interest. The
efforts directed toward treatability studies could include (1) grout/polymer injection, (2) bioclogging,
(3) adsorption, and (4) investigation of the efficacy of plume interception by pump-and-treat methods.

4.6.2.6 Baseline Risk Assessment. A baseline Risk Assessment (BRA) will be performed for
the Injection Wells portion of the project only, since the Tank Farm soil is already assumed to pose a risk.
If a risk assessment is necessary for the Tank Farm soil, then the level of assessment will be negotiated
with DOE-ID, EPA, and IDEQ. A technical paper will be developed and presented to DOE-ID, EPA, and
IDEQ.
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5. REMEDIAL INVESTIGATION/FEASIBILITY STUDY TASKS

The OU 3-14 RUFS includes a variety of tasks related to scoping, implementation, and decision
making under the FFA/CO. Standard RI/FS tasks have been identified by EPA (1988a) to provide
consistent reporting and to allow more effective monitoring of RUFS projects. Proposed activities in each
task that will be performed as par: of the OU 3-14 RUFS are discussed below. Specific details of
proposed field activities are described in two FSPs, which are attachments to the Work Plan
(see Section 5.1.1 below). The following is a review of the specific required elements of the RUFS.

5.1 Project Plan and Scope

This Work Plan is a part of the project planning and scoping task which involves activities
necessary to initiate the OU 3-14 RI/FS (DOE-ID 1999). Project planning is intended to identify the
proper sequence of site activities to accomplish the investigation. The following subsections describe the
plans developed as part of the planning and scoping process. These plans are prepared in accordance with
the EPA document entitled Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA (EPA 1988).

511 Field Sampling Plans and Quality Assurance Project Plan

Two FSPs have been prepared for the OU 3-14 RI/FS activities and are attachments to the Work
Plan. The FSP directing Tank Farm soil field sampling activities contains detailed procedures for
collecting and analyzing data for the Tank Farm (DOE-ID 2000c). The FSP directing INTEC injection
well field sampling activities contains detailed procedures for collecting and analyzing data for the
INTEC injection well (DOE-ID 2000b). The procedures also contain the sampling objectives, sample
locations and frequency, sample designation, sampling equipment, and sample handling and analysis for
the Tank Farm and the INTEC injsction well.

The QAP;P (DOE-ID 2000a) includes procedures designed to ensure the integrity of samples
collected, the precision and accuracy of the analytical results, and the representativeness and
completeness of environmental measurements collected for OU 3-14. The QAP;P is an attachment to this
Work Plan. The QAPjP, written in accordance with RI/FS guidance, discusses the following elements:

. INEEL Environmental Restoration description

° Project organization and responsibility, including the names of individuals responsible for
ensuring that the environmental data collected are valid

. Quality assurance objectives for data, including required data precision, accuracy,
representativeness, completeness, and allowed usage of the data

° Sample custody procedures and documentation

. Calibration procedures and frequency

. Analytical procedures with references to applicable standard operating procedures
. Data reduction, validation, and reporting procedures

. Internal quality control procedure description or reference
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. Performance and system audits

L Preventive maintenance procedures

* Specific routine procedures used to assess data accuracy, precision, and completeness
. Corrective action procedures

. Quality assurance reports, including results of system and performance audits and

assessments of data accuracy, precision, and completeness.

5.1.2  Health and Safety Plans

Two health and safety plans for the OU 3-14 RUFS activities are attachments to the Work Plan:
one for the Tank Farm soil remedial investigation (BBWI 2000c) and another for the INTEC injection
well drilling and sampling project (BBWI 2000b). The health and safety plans, which are both
attachments to the Work Plan, establish the procedures and requirements that will be used to eliminate or
minimize health and safety risks to persons performing tasks for the OU 3-14 Tank Farm soil remedial
investigation and the INTEC injection well drilling and sampling project. The two health and safety plans
have been prepared in accordance with the Occupational Safety and Health Administration standard
(29 CFR 1910.120/1926.65). The two plans contain information about the hazards involved in
performing the work, as well as the specific actions and equipment that will be used to protect persons
while working at the task site. Project activities and hazards have been evaluated and are within the
INTEC safety authorization basis (DOE 2000, 1999), as defined by the U.S. Department of Energy
Order 5480.23, “Nuclear Safety Analysis Reports.”

The health and safety plans also contain the safety, health, and radiological hazards assessments for
executing all OU 3-14 Tank Farm soil remedial investigation tasks and INTEC injection well drilling and
sampling project tasks. The intent of the documents is to identify known hazards and serve as plans for
mitigating them.

5.1.3 Waste Management Plan

The Waste Management Plan for the Phase I investigation for OU 3-14 RI/FS is an attachment to
the Work Plan (BBWI 2000d). The plan identifies the potential waste types and quantities expected to be
generated during the implementation of the RI/FS. The plan addresses the various waste stream sources
and classifications and provides for the disposition of the waste streams generated to support the RI/FS.
The Waste Management Plan is written in accordance with applicable federal and state regulations. The
specific federal and state requirements for waste characterization, storage, and disposition are discussed in
the plan.

5.1.4 Data Management Plan
The Data Management Plan for INEEL Environmental Restoration and Deactivation,

Decontamination and Dismantlement (D&D&D) Programs (BBWI 2000a) specifies the process for data
management of all D&D&D INEEL Environmental Restoration programs.

5.2 Quality Assurance and Quality Control

The Quality Assurance Project Plan for WAGs 1, 2, 3, 4, 5, 6, 7, 10, and Inactive Sites (QAP;jP)
(DOE-ID 20002) is an attachment to the Work Plan. This plan pertains to quality assurance (QA) and
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quality control for all environmental, geotechnical, geophysical, and radiological testing, analysis, and
data review. This section details the field elements of the QAPjP to support field operations during
sampling and monitoring.

5.21  Project Quality Objectives

The QA objectives specify which measurements must be met to produce acceptable data for a
project. The technical and statistical qualities of these measurements must be properly documented.
Precision, accuracy, and completeness are quantitative parameters that must be specified for physical or
chemical measurements. Representativeness and comparability are qualitative parameters.

The QA objectives for this project will be met through a combination of field and laboratory
checks. Field checks will consist of collecting field duplicates, equipment blanks, and field blanks.
Laboratory checks consist of initial and continuing calibration samples, laboratory control samples,
matrix spikes, and m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>