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DECLARATION FOR THE RECORD OF DECISION
Unit Name and Location
The General Separations Area Consolidation Unit includes the following waste units:

— H-Area Retention Basin (281-3H) and Spill on 05/01/1956 of Unknown Amount of
Retention Basin Pipe Leak (NBN)

—  Warner’s Pond (685-23G) and Spill on 03/08/1978 of Unknown Seepage Basin Pipe Leak in
H-Area Seepage Basin (NBN) and Spill on 02/08/1978 of H-Area Process Sewer Line Cave-
In (NBN)

— HP-52 Ponds
— Old Radioactive Waste Burial Ground (Including Solvent Tanks) (643-E)

Comprehensive Environmental Response, Compensation and Liability Information System

(CERCLIS) Identification Numbers: QU-22, OU-48, OU-49, and OU-32

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Identification Number: SC1 890 008 989

Savannah River Site
Aiken, South Carclina
United States Department of Energy

The General Separations Area Consolidation Unit {GSACU) consists of four primary waste
units: H-Area Retention Basin (281-3H) (HRB), Warner’s Pond (685-23G), HP-52 Ponds, and
the Old Radioactive Waste Burial Ground (643-E) (ORWBG) including its 22 underground
storage tanks known as the Old Solvent Tanks (650-01E through 650-22E) (OSTs). The
Warner’s Pond unit also includes a portion of the H-Area Inactive Process Sewer Line (HIPSL).
Collectively, these waste units are identified as a single operable unit (OU) because of their

proximity to each other and similar health and environmental threats. The unit is listed as a
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Resource Conservation and Recovery Act (RCRA) 3004(u) Solid Waste Management
Unit/CERCLA unit in Appendix C of the Federal Facility Agreement (FFA) for the Savannah
River Site {SRS). The media associated with the GSACU are soil, sediment, and debris.

Statement of Basis and Purpose

This decision document presents the selected remedy for the GSACU, located at the SRS near
Aiken, South Carolina. The remedy was chosen in accordance with CERCLA, as amended by
the Superfund Amendments Reauthorization Act (SARA), and, to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the Administrative Record File for this site.

The South Carolina Department of Health and Environmental Contrel (SCDHEC) and the United
States Environmental Protection Agency (USEPA) concur with the selected remedy.

Assessment of the Site

The response action selected in this Record of Decision (ROD) is necessary to protect the public
health or welfare or the environment from actual or threatened releases of hazardous substances,

pollutants or contaminants into the environment.
Description of the Selected Remedy

The selected remedy for HRB, Warner’s Pond, and HP-52 Ponds is Altemative 7 (Consolidation
at the ORWBG) and the selected remedy for the ORWBG is Alternative ORWBG Vi
(Institutional Controls with Low Permeability Cap). Individual intruder barriers will be installed
over the long-lived persistent radioactive hot spots in the ORWBG (HS-500-1 through
HS-500-8) before institutional controls are terminated at the ORWBG. The options of in situ
stabilization of HS-Hg-1 and removal of the radioactive hot spots in the ORWBG will not be

implemented.
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Principal threat source material (PTSM) is present at HRB, Wamer’s Pond, HP-52 Ponds, and
ORWBG. At HRB, Warner's Pond, and HP-52 Ponds, PTSM (and soil containing contaminant
migration constituents of concern [CMCOCs]) will be removed to the extent practicable. At the
ORWBG, treatment or removal of the PTSM is not practicable; consequently, engineering

controls, including containment, will be used to manage the PTSM.

The selected remedy includes the following activities:

1. Excavate materials constituting industrial PTSM and soil containing CMCOCs above
remedial goals (RGs) at HRB, Warner's Pond, and HP-52 Ponds to the extent practicable.
The excavation will not breach the integrity of the hardpan. Soil RGs for CMCOCs are
established to prevent leaching of constituents to groundwater at concentrations above
maximum contaminant levels (MCLs) within 1,000 years. Table 5b provides additional

explanation regarding the generation of soil RGs for CMCOCs.

2. Manage standing surface water (in HRB) and water that accumulates during excavation by
solidification and consolidation with the excavated soil and/or by another means such as

treatment at the Effluent Treatment Facility (ETF).

3. Consolidate the excavated soil and material by transferring it to the areas of the ORWBG that
have not yet been covered by the native soil cover (e.g., over the OSTs). In the unlikely
event that there is insufficient available space at the ORWBG, ship the excess waste to an

off-SRS facility approved to receive CERCLA remediation waste.

4, When inactive pipelines are encountered during removal of soil, excavate those sections of
the pipelines with the soil. At Wamer’s Pond, this will include the inactive CERCLA
pipelines within the berms, the diversion box, and the RCRA-regulated HIPSL.
Characterization data show that soil around the HIPSL is non-hazardous. Sections of the
HIPSL and any contents will be sampled and analyzed during the characterization of
Wamer's Pond to determine if they are hazardous in accordance with South Carolina
Hazardous Waste Management Regulation R.61-79.261. If the HIPSL pipeline or its
contents are hazardous, these materials will not be consolidated into the ORWBG. A RCRA



ROD for the GSACU (U) WSRC-RP-2002-4002
Savannah River Site Rev, 0
August 2002 Declaration 4 of 12

Closure Plan will be developed to document the disposition of the RCRA pipeline. The .
RCRA closure plan will be approved by SCDHEC prior to remedial action on the HIPSL
(indicated in yellow on Figure 4).

For remaining intact portions of inactive pipelines, including portions that are not in contact
with PTSM or cannot be readily removed (such as the section of the HIPSL under the
railroad track), plug the ends of the pipelines and grout in place. If a pipeline is not intact,
cannot be reliably grouted in place, and is non-hazardous, remove it and consolidate it with
the soil transferred to the ORWBG. Risks posed by remnant contamination in soil after

excavation will be determined prior to backfilling.

5. Consolidate any vegetation in contact with PTSM by removing it and transferring it to the
ORWBG. Vegetation will be shredded, chipped, or spatially distributed and incorporated
into the excavated soil. Placement of this material at ORWBG will be engineered in a

manner that minimizes subsidence.

6. Evaluate the risk of remnant material after excavation at HRB, Warner's Pond, and HP-52
Ponds. Contaminant migration risk from the potential source to the Upper Three Runs
Aquifer (UTRA) beneath each unit will be evaluated.

7. Mitigate residual risk at HRB, Warner's Pond, and HP-52 Ponds by backfilling and placing
clean soil over open excavations that contain residual contamination exceeding RGs. A soil
cover will be used to minimize infiltration so that (1) no unit-related contaminants will cause
MCL exceedances in the UTRA beneath each unit, and (2) the accumulation of perched

water atop the hardpan is minimized.

8. Restore surface water drainage at Warner’s Pond to a natural state by removing the berms

that cause ponding of water.

9. Prepare a post-construction report for HRB, Warmer's Pond, and HP-52 Ponds to summarize

the remediation activities and summarize how residual risks are addressed.
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10. Implement institutional controls at HRB, Warner's Pond, and HP-52 Ponds. Institutional

11.

12

13.

controls will consist of site maintenance (site inspections, mowing, general housekeeping,
repair of erosion damage, and other routine maintenance as needed) and access controls
(warning signs and land use restrictions). Institutional controls will include continued use of
SRS’s Site Use and Site Clearance Programs to restrict disturbance of the cover system and
waste at each unit and to prevent drinking water use of contaminated groundwater under each

unit,

Construct a low-permeability geosynthetic cover system (with a soil hydraulic conductivity
of <1 x 107 cm/sec) over the ORWBG; including the areas where consolidated materials
from HRB, Warner's Pond, and HP-52 Ponds were placed; but excluding the areas between
interim covers B and D. A hydraulic conductivity of <1 x 107 cm/sec is selected because it
provides infiltration control that sufficiently manages uncertainties related to residual
contamination without further investigation, and it is consistent with low permeability caps
placed over similar facilities at SRS. Contiguous facilities associated with SRS’s active
Solid Waste Management Program (such as 643-7E/643-8E and associated paved parking
areas) will not be covered by the cap. These facilities will continue to actively support SRS
solid waste activities at least until all transuranic waste stored at SRS has been shipped to the

Waste [solation Pilot Plant (WIPP).

Implement institutional controls at the ORWBG. Institutional controls will consist of site
maintenance (site inspections, mowing, general housekeeping, repair of erosion damage,
other routine maintenance as needed, and periodic maintenance of the infiltration control
system) and access controls (security fences, warning signs, and land use restrictions).
Institutional controls will include continued use of SRS’s Site Use and Site Clearance
Programs to restrict disturbance of the cover system and waste at the unit and to prevent

drinking water use of contaminated groundwater under the unit.

Before institutional controls are terminated at the ORWBG, install intruder barriers over the
long-lived persistent radioactive hot spots (hot spots HS-500-1 through HS-500-8) to deter

inadvertent human intrusion. The likely configuration of the intruder barrier is heavy rip-rap.
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The barrier will be installed above the low permeability cap but beneath a soil cover.
Covering the rip rap will minimize development of an undesirable habitat (e.g., a habitat
among rip-rap favorable for deep-rooting plants and burrowing animals that could degrade
the low permeability cap). Placement of the barrier will not interfere with the long-term
integrity of the cap. A reasonable estimated timeframe for installing the intruder barrier 1s
100 years. The barrier will not be installed until institutional controls are terminated; the
United States Department of Energy (USDOE) expects to maintain institutional controls at

the Burial Ground Complex for at least 100 years.

For HRB, the scope of the response action is to remediate the basin bottom/sidewalls, the berm
around the basin, the soil pile, the 75-ft section of process sewer line from the operational
diversion box to the basin, the 100-ft long discharge sewer line, and the discharge area including
a concrete spillway to the effluent stream. The area inside the boundary of HRB formerly
identified as a Site Evaluation Area (SEA) (Spill on 05/01/1956 of Unknown Amount of
Retention Basin Pipe Leak}) is part of HRB and is included in the response action. The diversion
box is still operational and is not included in the scope of the remediation. The existing effluent
stream south of the unit to which the basin discharged has been characterized in the vicinity of
HRB. However, this stream is not included in the scope of this remedial action because it is
primarily contaminated by upgradient sources in H Area unrelated to HRB. The effluent stream
is being addressed separately as part of the RCRA/CERCLA characterization of the upgradient
facilitiecs and the integrator operable unit (IOU) program. Although contaminated with
radionuclides and inorganics, groundwater in the aquifer under the unit (the UTRA) is not
included in the scope of this response action because no unit-related groundwater contaminants
have been identified. Groundwater is not part of this unit; it is being addressed separately under

the H-Area Groundwater Operable Unit (HAGOU).

For Warner’s Pond, the scope of the response action is to remediate the former pond area
(including the asphalt area and the berms), an 850-ft segment of the HIPSL (including manholes
and the diversion box), and other inactive pipelines in the asphalt area and berms. The areas
within the boundary of the Warner’s Pond area formerly identified as SEAs (Spill on 03/08/1978
of Unknown Seepage Basin Pipe Leak in H-Area Seepage Basin [NBN] and Spill on 02/08/1978
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of H-Area Process Sewer Line Cave-In [NBN]) are part of the Warner’s Pond unit and are
included with the response action. The effluent stream that has been diverted around the former
pond area is not included in the scope of this remedial action because the stream is primarily
contaminated by upgradient sources. The effluent stream is being addressed separately as part of
the RCRA/CERCLA characterization of the upgradient facilities and the JOU program. The
groundwater at Warner’s Pond is contaminated with radionuclides and inorganics, although these
contaminants cannot be attributed with certainty to the waste unit. Groundwater in the UTRA 1is
not included in the scope of this response action. Groundwater is not part of this unit; it is being

addressed separately under the HAGOU.

For HP-52 Ponds, the scope of the response action is to remediate the two former pond areas, the
old effluent ditch, several soil piles at the unit that resulted from re-positioning and covering of
contaminated soils in the area, and contamination in the historic drainage channel near the
former beaver pond. The active regulated effluent stream that has been diverted around the
former pond area is not included in the scope of this remedial action because the stream is fed by
on-going H-Area facility operations with a potential for contamination. This active effluent
stream is being addressed separately as part of the RCRA/CERCLA characterization of the
upgradient facilities and the IOU program. Although contaminated with radionuclides and
inorganics, groundwater in the UTRA is not included in the scope of this response action because
the groundwater does not appear to have been affected by this unit. Groundwater is not part of

this unit; it is being addressed separately under the HAGOU.

For ORWBG, the scope of the response action is to address the waste buried at depth in the unit
and to implement a final action for the OSTs. The scope of the action excludes the areas
between interim covers B and D because these areas are actively supporting SRS’s solid waste
management operations including the “ship-to-WIPP” program. There is no contaminated
surface water at the ORWBG. Groundwater in the vicinity of the ORWBG has been
contaminated by releases from the various facilities in the Burial Ground Complex, including the
ORWBG. The contaminated groundwater is not included in the scope of this response action

because it is being addressed by the corrective action program in the SRS RCRA Part B permit
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for the Mixed Waste Management Facility (MWMF) in accordance with Seftlement Agreement
87-52-SW.

A separate remedial action will be necessary for miscellaneous areas of the Burial Ground
Complex which are not included in the remedy for the GSACU. This separate action will
address the area of the operational Solid Waste Management Division buildings, including
underlying trenches, in the ORWBG and the non-hazardous waste portion of the Low Level
Radioactive Waste Disposal Facility (643-7E) (including Combined Spills from ORWBG as
reported in WSRC-RP-97-419).

IOUs are defined as surface water bodies (e.g., SRS streams, Savannah River) and associated
wetlands, including the water, sediment, and related biota. These surface water bodies are
referred to as “integrator” OUs because they represent the integration of potential contamination
discharged to surface water or migrating through groundwater from source OUs, SEAs, National
Pollutant Discharge Elimination System outfalls, and operational facilities to points of potential
receptor exposure. The GSACU is within the Fourmile Branch and Upper Three Runs
watersheds, Several source control and groundwater OUs within these watersheds will be
evaluated to determine effects, if any, to associated streams and wetlands. SRS will manage all
OUs to mitigate impact to the IOUs. SRS’s actions to address contamination at HRB, Warner’s
Pond, and HP-52 Ponds serve to mitigate potential impacts to nearby streams. Upon disposition
of all OUs, a final comprehensive ROD for each [OU will be pursued with additional public

involvement.

SCDHEC has modified the SRS RCRA permit to incorporate the /ustitutional Controls with Low
Permeability Cap remedy for the ORWBG.

Statutory Determinations

Based on the RCRA Facility Investigation/Remedial Investigation (RFI/RI) reports and Baseline
Risk Assessments (BRAs), the GSACU poses a threat to human health and the environment.
Therefore, Alternative 7 for HRB, Wamer’s Pond, and HP-52 Ponds (Consolidation at the
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ORWBG) and Alternative ORWBG VI for the ORWBG (Institutional Controls with Low
Permeability Cap) have been selected as the remedies for the GSACU.

Section 300.430()(2) of the NCP requires that a five-year remedy review of the ROD be
performed if hazardous substances, pollutants, or contaminants above levels that allow for
unlimited use and unrestricted exposure remain in the OU. The three parties - SCDHEC,
USEPA, and USDOE - have determined that a five-year review of the ROD for the GSACU will
be performed to ensure that the remedy continues to provide adequate protection of human health

and the environment.

The selected remedy is protective of human health and the environment, complies with Federal
and State requirements that are legally applicable or relevant and appropriate to the remedial
action (unless justified by a waiver}, is cost-effective, and utilizes permanent solutions and
alternative treatment {or resource recovery) technologies to the maximum extent practicable.
There is a statutory preference for treatment as a principal element of a remedy to the extent
practicable. Although treatment is not part of the remedy for the GSACU, PTSM will be
removed from HRB, Warner’s Pond, and HP-52 Ponds. For the ORWBG treatment of the
principal threats including the radioactive hot spots and HS-Hg-1 1s not practicable. However,
use of engineering controls (such as containment through capping) combined with institutional
controls is protective of human health and the environment and is consistent with expectations in

the NCP.

Because this remedy will result in hazardous substances remaining onsite above levels that allow
for unlimited use and unrestricted exposure, a review will be conducted within five years after
initiation of remedial action to ensure that the remedy continues to provide adequate protection

of human health and the environment,

The selected remedy leaves hazardous substances in place that pose a potential future risk and
will require land use restrictions for an indefinite period of time. As negotiated with USEPA, and
in accordance with USEPA-Region IV policy (Johnston 1998), SRS has developed a Land Use
Control Assurance Plan (LUCAP) (WSRC 1999) to ensure that land use restrictions are
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maintained and periodically verified. A unit-specific Land Use Control Implementation Plan
(LUCIP) will provide detail and specific measures required for the land use controls selected as
part of this remedy. USDOE-Savannah River Operations Office is responsible for implementing,
maintaining, monitoring, reporting upon, and enforcing the land use controls under this ROD.
The LUCIP selected as part of this action will be submitted concurrently with the Corrective
Measures Implementation/Remedial Action Implementation Plan {(CMI/RAIP), as required in the
FFA, for review and approval by USEPA and SCDHEC. Upon final approval, the LUCIP will be
appended to the LUCAP and is considered incorporated by reference into the ROD, establishing
Land Use Controls {LUC) implementation and maintenance requirements enforceable under
CERCLA. The approved LUCIP will establish implementation, monitoring, and maintenance,
reporting, and enforcement requirements for the unit. The LUCIP will remain in effect until
modified as needed to be protective of human health and the environment. LUCIP modification

will only occur through another CERCLA document.

USDOE expects to retain control of the GSACU for the foreseeable future, and the future land
use is anticipated to be the same as the current land use (industrial). However, in the unlikely
case the property is transferred to nonfederal ownership, the US Government will take those
actions necessary pursuant to Section 120(h) of CERCLA. Those actions will include a deed
notification disclosing former waste management and disposal activitics as well as remedial
actions taken on the site. The contract for sale and the deed will contain the notification required
by CERCLA Section 120(h). The deed notification shall, in perpetuity, notify any potential
purchaser that the property has been used for the management and disposal of waste. These
requirements are also consistent with the intent of the RCRA deed notification requirements at

final closure of a RCRA facility if contamination will remain at the unit.

The deed shall also include deed restrictions precluding residential use of the property.
However, the need for these deed restrictions may be reevaluated at the time of transfer in the
event that exposure assumptions differ and/or the residual contamination no longer poses an
unacceptable risk under residential use. Any reevaluation of the need for the deed restrictions

will be done through an amended ROD with USEPA and SCDHEC review and approval.
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In addition, if the site is ever transferred to nonfederal ownership, a survey plat of the OU will be
prepared, certified by a professional land surveyor, and recorded with the appropriate county

recording agency.

Data Certification Checklist

This ROD provides the following information:

¢ Constituents of concern (COCs) and their respective concentrations
» Baseline risk represented by the COCs

e Cleanup levels established for the COCs and the basis for the levels

» Current and future land and groundwater use assumptions used in the risk assessments and
ROD

e Land and groundwater use that will be available at the site as a result of the selected remedy

» Estimated capital, operation and maintenance, and total present worth cost; discount rate; and

the number of years over which the remedy cost estimates are projected

e Decision factor(s) that led to selecting the remedy (i.e., describes how the selected remedy

provides the best balance of tradeoffs with respect to the balancing and modifying criteria)

¢ How source materials constituting principal threats are addressed
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LIST OF ACRONYMS AND ABBREVIATIONS

AEA Atomic Energy Act

ARAR applicable or relevant and appropriate requirement

bls below land surface

BRA Baseline Risk Assessment

CAB Citizens’ Advisory Board

CERCLA Comprehensive Environmental Response, Compensation and Liability
Act

CERCLIS Comprehensive Environmental Response, Compensation and Liability
Information System

CFR Code of Federal Regulations

Ci curies

cm/sec centimeters per second

CMCOC contaminant migration constituent of concern

CMI/RAIP corrective measures implementation/ remedial action implementation plan

CMS/FS corrective measures study/feasibility study

COBRA computerized burial record analysis

COC constituent of concern

COI constituent of interest

COPC constituent of potential concern

CSM conceptual site model

cy cubic yards

EIA Environmental Impact Assessment

ESD Explanation of Significant Difference

ETF Effluent Treatment Facility

FFA Federal Facility Agreement

ft feet

GSACU General Separations Area Consolidation Unit

HAGOU H-Area Groundwater Operable Unit

HIPSL H-Area Inactive Process Sewer Line

HQ hazard quotient

HRB H-Area Retention Basin (281-3H)

HS-Hg-1 mercury hot spot within ORWBG

HSWA Hazardous and Solid Waste Amendments

10U integrator operable unit

IROD interim record of decision

LLC Limited Liability Company

LLRWDF Low Level Radioactive Waste Disposal Facility

LUC Land Use Controls

LUCAP Land Use Controls Assurance Plan

LUCIP Land Use Controls Implementation Plan

MCL maximum contaminant level

mg/kg milligrams per kilogram

MWMF Mixed Waste Management Facility
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LIST OF ACRONYMS AND ABBREVIATIONS (CONTINUED)

NBN no building number

NCP National Oil and Hazardous Substances Pollution Contingency Plan
ND not detected

NEPA National Environmental Policy Act

NPL National Priorities List

O&M operations and maintenance

ORWBG Old Radioactive Waste Burial Ground (643-E)
OSTs Old Solvent Tanks (650-01E through 22E)

Oou operable unit

pCi/g picoCuries per gram

pCi/L picoCuries per liter

PTSM principal threat source material

RAC . Remedial Action Objective

RCRA Resource Conservation and Recovery Act

RFI RCRA Facility Investigation

RG remedial goal

RGO remedial goal option

RI Remedial Investigation

ROD Record of Decision

SARA Superfund Amendments Reauthorization Act
SB/PP Statement of Basis/Proposed Plan

SCDHEC South Carolina Department of Health and Environmental Control
SCHWMR South Carolina Hazardous Waste Management Regulations
SEA site evaluation area

SRS Savannah River Site

USDOE United States Department of Energy

USEPA United States Environmental Protection Agency
UTRA Upper Three Runs Aquifer

vOC volatile organic compound

WAC waste acceptance criteria

WIPP Waste Isolation Pilot Plant

WSRC Westinghouse Savannah River Company
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L. SAVANNAH RIVER SITE AND OPERABLE UNIT NAME, LOCATION, AND
DESCRIPTION

Unit Name, Location, and Brief Description

The General Separations Area Consolidation Unit (GSACU) includes the following waste

units:

—  H-Area Retention Basin (281-3H) and Spill on 05/01/1956 of Unknown Amount of
Retention Basin Pipe Leak (NBN)

—  Warner’s Pond (685-23G) and Spill on 03/08/1978 of Unknown Seepage Basin Pipe
Leak in H-Area Seepage Basin (NBN) and Spill on 02/08/1978 of H-Area Process
Sewer Line Cave-In (NBN)

—  HP-52 Ponds

Old Radioactive Waste Burial Ground (ORWBG) (Including Solvent Tanks) (643-E)

Comprehensive Environmental Response, Compensation and Liability Information

System (CERCLIS) Identification Numbers: OU-22, OU-48, OU-49, and OU-32

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Identification Number: SC1 890 008 989

Savannah River Site
Aiken, South Carolina
United States Department of Energy

The Savannah River Site (SRS) occupies approximately 310 square miles of land
adjacent to the Savannah River, principally in Aiken and Bamwell counties of South
Carolina (Figure 1). SRS is located approximately 25 miles southeast of Augusta,

Georgia, and 20 miles south of Aiken, South Carolina.
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Figure 1. Location of the GSACU at SRS
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The United States Department of Energy (USDOE) owns SRS, which historically
produced tritium, plutonium, and other special nuclear materials for national defense and
the space program. Chemical and radioactive wastes are by-products of nuclear material
production processes. Hazardous substances, as defined by CERCLA, are currently

present in the environment at SRS.

The Federal Facility Agreement (FFA) (FFA 1993) for SRS lists the GSACU as a
Resource Conservation and Recovery Act (RCRA) Solid Waste Management
Unit/CERCLA unit requiring further evaluation. The GSACU required further evaluation
through an investigation process that integrates and combines the RCRA Facility
Investigation (RFI) process with the CERCLA Remedial Investigation (RI) process to
determine the actual or potential impact to human health and the environment of releases

of hazardous substances, pollutants or contaminants to the environment.
SITE AND OPERABLE UNIT COMPLIANCE HISTORY
SRS Operational and Coempliance History

The primary mission of SRS has been to produce tritium, plutonium, and other special
nuclear materials for United States defense programs. Production of nuclear materials for
the defense program was discontinued in 1988. SRS has provided nuclear materials for
the space program, as well as for medical, industrial, and research efforts up to the
present. Chemical and radioactive wastes are byproducts of nuciear material production
processes. These wastes have been treated, stored, and in some cases, disposed at SRS.

Past disposal practices have resulted in soil and groundwater contamination.

Hazardous waste materials handled at SRS are managed under RCRA, a comprehensive
law requiring responsible management of hazardous waste. Certain SRS activities
require South Carolina Department of Health and Environmental Control (SCDHEC)
operating or post-closure permits under RCRA. SRS received from SCDHEC a RCRA

hazardous waste permit, which was most recently renewed on September 5, 1995.
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Module IV of the Hazardous and Solid Waste Amendments (HSWA) portion of the .
RCRA permit mandates corrective action requirements for non-regulated solid waste

management units subject to RCRA 3004(u).

On December 21, 1989, SRS was included on the National Priorities List (NPL). The
inclusion created a need to integrate the established RFI program with CERCLA
requirements to provide for a focused environmental program. In accordance with
Section 120 of CERCLA, 42 U.S.C.A. § 9620, USDOE has negotiated a FFA
(FFA 1993) with the United States Environmental Protection Agency (USEPA) and
SCDHEC to coordinate remedial activities at SRS into one comprehensive strategy that
fulfills these dual regulatory requirements. USDOE functions as the lead agency for
remedial activities at SRS, with concurrence by the USEPA - Region IV and the
SCDHEC.

Operable Unit Operational and Compliance History

The GSACU consists of four primary waste units: H-Area Retention Basin (HRB),
Warner’s Pond, HP-52 Ponds, and the ORWBG including its 22 underground storage
tanks known as the OSTs. The Warner’s Pond unit also includes a portion of the HIPSL.
Collectively, these waste units are identified as a single operable unit (OU) (Figure 1)

because of their proximity to each other and similar health and environmental threats.

The GSACU has been assessed through characterization and a series of documents
written by USDOE and approved by the regulatory agencies (SCDHEC and USEPA).
These documents are listed on Table 1, and reference citation information is provided in

Section XVI, References.

Initially, the four waste units were being evaluated separately. The RCRA/CERCLA
documents for HRB and the ORWBG were completed through the Corrective Measures
Study/Feasibility Study (CMS/FS) stage, and it was determined that there was a
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Table 1. Key RCRA/CERCLA Documents for the GSACU
Work Plan RF]:'II:UA & CMS/FS IROD SB/PP

ORB WSRC 1997a | WSRC 1998 | WSRC 2000a NIA

W 1

Pong WSRC 2001a - - N/A

HP-52 Ponds - " N/A WSRC 2002

ORWBG WSRC 1997¢

(including xgﬁg égggg WSRC 1997d | WSRC 2001b Ww;i{é: 21309(;50

OSTs) WSRC 1997¢

Reference citation information is provided mn Section XVI, References.

- Document not prepared. Units combined into single OU due to similarity of health and environmental threats, contaminants of

concern, and proximity.
N/A = not applicable
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preference to remove principal threat source material (PTSM) from HRB and place it at
. the ORWBG. At this point, principal threat source material (PTSM) was also identified
at Warner’s Pond and HP-52 Ponds during precharacterization work. Given the similar
health and environmental threats, similar geologic setting, and proximity of the units;
USDOE, SCDHEC, and USEPA agreed to consolidate HRB, Wamer’s Pond, HP-52
Ponds, and the ORWBG into a single OU to expedite remedial action. As a result, an
RFI/RI/BRA and CMS/FS were not needed for Warner’s Pond or HP-52 Ponds (Table 1).

HRB

HRB (281-3H) is a single open inactive retention basin surrounded by a berm (Figures 2
and 3). HRB is 200 ft long by 120 ft wide by 7 ft deep. From 1955 to 1972, it received
non-hazardous radioactively-contaminated wastewater from chemical separations
facilities and from the H-Area Tank Farm. Wastewater flowed from these facilities
through an underground process sewer line to a diversion box that directed the waste

stream to either HRB (281-3H) or a former retention basin (281-7H) located several

hundred yards to the west at the location of the current operational retention basin
(281-8H). The diversion box is still operational and is currently used to route wastewater
to the operational retention basin 281-8H. The process sewer line from the diversion box
to HRB is no longer in service and is part of the HRB unit. This segment is a 3-ft
diameter concrete pipe 75 ft long. Drainage from HRB was via a 100-ft long, 3-ft
diameter concrete pipe on the south side of the basin. The pipe discharged to a concrete
spillway along an existing active effluent stream that flows from H Area to Fourmile
Branch (Figure 3). The exact volumes of wastewater received at the basin and
discharged from the basin are not known. In May 1956, an undetermined volume of
material leaked from the discharge gate on the south side of HRB. SRS constructed a
temporary holding pond (approximately 45 x 45 ft) to contain the material. This area was
identified as a site evaluation area (SEA) called Spill on 05/01/1956 of Unknown
Amount of Retention Basin Pipe Leak (NBN) (no building number) and subsequently has
been included in the HRB unit. -
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Figure 3. Map of HRB
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There is a soil pile on the western side of the basin. The soil pile is 160 ft long by 60 ft
wide by 15 ft high. The soil is the excavated remains of a former basin (281-7H) (the
location of the operational 281-8H basin) which was adjacent to HRB. When the basin
281-8H was constructed in 1972, contaminated soil from 281-7H was removed, placed on

asphalt next to HRB, and covered by asphalt.

Trees and other vegetation were removed from HRB in 1996. HRB is now primarily
covered with grasses and scattered small shrubs. Standing rainwater is normally present
in HRB. The amount varies seasonally, depending on the amount of rainfall and the

evaporation rate.
Warner’s Pond

Warner’s Pond (Figures 2 and 4) is a 4-acre site centered on an area that was formerly
occupied by a l-acre pond (“Former Pond” on Figure 4). The pond was constructed in
1956 as an emergency holding pond to receive contaminated cooling water from the
221-H (H Canyon) building that flowed into an effluent stream. Contaminated cooling
water was discharged to Warner's Pond on three occasions: 1956 (cooling coil leak),
1960 (source not determined), and 1965 (cooling coil leak which released approximately
300 curies [Ci] of activity). Contaminated water from all three events entered the pond
via the effluent stream leading from H Area and was diverted or pumped to HRB or to
the H-Area Seepage Basins. In 1966, Warner’s Pond was drained, backfilled with two

feet of clean soil, and paved with asphalt.

There are several inactive pipelines that run through the Warner’s Pond area and are part
of the unit. One is a RCRA-regulated piﬁeline known as the H-Area Inactive Process
Sewer Line (HIPSL) (“RCRA Inactive Process Sewer Line” on Figure 4). The HIPSL is
an 18-inch-diameter vitrified clay pipe through which liquid waste was transported from
the Separations Facilities to the H-Area Seepage Basins. The HIPSL is approximately 2
to 6 ft below land surface (bls) in the former pond area and 4 to 10 ft bls on the north side

of the railroad tracks. Facility records indicate the sewer line operated from 1955 to
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Figure 4. Map of Warner's Pond

Pink arrows indicate flow direction in pipelines when the pipelines were active. -
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1982. This effluent was characteristically hazardous due to mercury‘ and chromium
concentrations and low pH. No listed wastes were managed at the HIPSL. There are
approximately 1,250 ft of RCRA HIPSL, several manholes, and a diversion box inside
the Warner’s Pond OU boundary.

Within the Warner’s Pond waste unit, the HIPSL splits into two pipelines at the diversion
box: the main pipeline (the western branch) which discharged to the H-Area Seepage
Basins, and an overflow pipeline (the eastern branch) which discharged to an unnamed
tributary of Fourmile Branch. The eastern branch of the pipeline is identified as a part of
the HIPSL because it is downgradient of the other part of the HIPSL and potentially may
have received RCRA discharge. |

The other two inactive pipelines in the Warner’s Pond waste unit (“CERCLA Inactive
Pipe” on Figure 4) are within the berms and are regulated for remedial action in
accordance with the SRS FFA (CERCLA) as opposed to corrective action under the SRS
RCRA Permit. One section is approximately 350 ft of reinforced concrete pipe and the
other section is approximately 230 ft of polyethylene pipe. These pipelines were gravity-
fed to the HIPSL and are near grade within the berms. These pipelines adjoin the HIPSL
from a network of sewer lines (now inactive) that carried effluent to several non-RCRA
regulated units (HRB [281-3H] and the former retention basin 281-7H). This
configuration provided the option to manage potentially radiologically-contaminated
effluent (non-RCRA contaminated cooling water from the chemical separations process
and occasional contaminated storm sewer drainage from the H-Area Separations Tank

Farm) that was sent to two basins (281-3H and 28 1-7H) or diverted to the pipelines.

In 1978, two spills (overflows) from a diversion box along the then-active vitrified clay
process sewer line contaminated soils in the vicinity of the diversion box over an area at
least 25 by 250 ft. This area was identified as a SEA called Spill on 03/08/1978 of
Unknown Seepage Basin Pipe Leak in H-Area Seepage Basin (NBN) and subsequently

has been included in the Warner’s Pond unit.



ROD for the GSACU (U) WSRC-RP-2002-4002
Savannah River Site Rev.
August 2002 Page 12 of 104

There are also reports that 40 fi of the HIPSL collapsed in 1978 just north of the railroad
line at the northern part Warner’s Pond (*Pipeline Break™ on Figure 4). This area was
identified as a SEA called Spill on 02/08/1978 of H-Area Process Sewer Line Cave-In
(NBN) and subsequently has been included in the Warner's Pond unit.

In 1978, radiological survey data and sampling data identified elevated beta-gamma
activity at Warner’s Pond that warranted corrective measures. Soils exceeding
2,000 counts per minute (approximately 1,000 cubic yards [cy]) were removed from the
former pond area and sent to the Burial Ground Complex for disposal. The area was then
treated with herbicide, graded with fresh soil, topped with a clay overburden, and
re-paved with asphait. The effluent stream that fed the former pond has been re-directed

around the contarninated area.

Trees and other vegetation were removed from Warner's Pond in 1996. Warner’s Pond is

primarily covered with asphalt that is in generally good condition with few cracks.

HP-52 Ponds

The HP-52 Ponds unit (Figure's 2 and 5) is a 1.1-acre site centered on an area that was
formerly occupied by two small holding ponds (“Former Pond Area” in Figure 5). In
1967 during a transfer of high level waste, some material spilled onto the ground and
flowed into a nearby storm sewer and reached the HP-52 outfall. Two small holding
ponds referred to as the “HP-52 Cesium Ponds™ or “HP-52 Ponds” were constructed to
contain the contaminated water. Contaminated soil from the spill containing
approximately 1,200 Ci of radioactivity was removed and shipped to the ORWBG. The
stream banks below the HP-52 outfall were paved with asphalt to minimize contaminant

migration from the soil to the stream.

A smaller spill occurred in 1969 when a waste transfer line ruptured and released high
level waste to the storm sewer and outfall. After the 1969 spill, soil containing 0.5 Ci of

radioactivity was disposed in the ORWBG. Following this event, the pond areas were filled
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with contaminated soil excavated from the stream banks, and covered with clean

backfill. Stream flow was diverted from the original effluent ditch (“Old Effluent Ditch”

in Figure 5) and re-directed around the former ponds area and the original effluent ditch
was backfilled.

There is no historical evidence to document the exact locations of the former ponds at
HP-52 Ponds. The former ponds area noted on Figure 5 was inferred from thefield

locations of, and information associated with, two concrete waste site markers.

Several soil piles are present at HP-52 Ponds. The piles are the result of movement of
soil at the unit to fill the pond areas, to backfill ditches, and to redirect the active

regulated effluent ditch.

A pre-SRS historic drainage channel fed by stormwater runoff is present south of the
former ponds area (“Historic Drainage Channel” on Figure 5). Beaver dams created a

pond (“Former Beaver Pond” on Figure 5) along the historic drainage channel.

During pre-characterization sampling, sediments beneath the former beaver pond
(Figure 5) were determined to be radiologically contaminated due to the HP-52 spills.
The beaver dams were removed and the pond drained; as a result, the exposed materials

are evaluated as soil.

Trees and other vegetation were removed from HP-52 Ponds in 1996. The HP-52 Ponds

unit is now primarily covered with grasses and scattered small shrubs.
ORWBG

The ORWBG (Figures 6, 7, and 8) is part of the central disposal area for solid radioactive
waste at SRS known as the Burial Ground Complex. Waste was disposed at the ORWBG
from 1952 until 1974, when the site was essentially filled and the majority of waste

disposal operations shifted to other facilities in the Burial Ground Complex.
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The ORWBG is a 76-acre disposal area for solid radioactive waste produced at SRS as
well as shipments from other USDOE and Department of Defense facilities. It
accommodated disposal of various levels and types of radioactive waste materials,
including radioactively-contaminated hazardous substances. These materials included
low-level waste, intermediate-level waste, and waste containing transuranic isotopes.
Volumetrically, the majority of waste disposed at the ORWBG was low-level incidental
waste from laboratory and production operations, including small equipment, spent air
filters, clothes, analytical waste, decontamination residues, plastic sheeting, gloves, soil,

and construction debris.

During its operational history, approximately 7,125,000 ft of radioactive wastes
including radioactively-contaminated hazardous substances were buried at depth within
the ORWBG. Most wastes disposed in the ORWBG were placed in drums, cans,
cardboard boxes, plastic bags, and metal containers and buried in carthen trenches
approximately 20 ft deep. Lesser amounts of waste were buried in concrete culverts,
casks, and stainless steel vessels. After approximately 16 ft of waste had been placed in .
the trenches, the trenches were returned to grade by backfilling with approximately 4 ft of
cover soil. Most waste was disposed at the ORWBG from 1952 until 1972. In addition,
small quantities of radioactive waste (contaminated primarily with transuranic isotopes)
were disposed in 1973 and 1974. The ORWBG was also used to dispose of contaminated
equipment, to incinerate used solvent and bury the residue, and for sandblasting to

decontaminate equipment.

At the time of burial, approximately 5.1 million Ci of radicactivity was placed in the
ORWBG. Much of the short-lived radioactivity has decayed, but a large inventory of
radioactive and hazardous substances remain buried at depth in the ORWBG.

In 1996, USDOE issued an Interim Record of Decision (IROD) (WSRC 1996) to place a
soil cover on the ORWBG. The interim action installed a mounded 2- to 8-foot-thick low

permeability native soil layer with vegetative cover and an associated drainage network
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over most of the ORWBG to minimize infiltration and leaching of the buried waste
(Figure 8). However, the native soil cover was not placed over the OSTs (which were
empty at the time except for residual contamination) because it could have hindered
characterization or the final remedial action and because the weight of the soil cover and
the equipment used during its placement could have damaged the tanks. Also, the native
soil cover was not placed in the area where Solid Waste Management Division has
operating administrative buildings (between interim covers B and D) nor in an area in the

western part of the ORWBG between interim covers A and B (Figure 8).

A second interim action was started in 2001 to stabilize the OSTs (WSRC 2000c). The
OSTs, including the residual materials in the tanks, are being grouted in place. The

interim action is scheduled to be compieted in June 2003.

The ORWBG 1s covered by a vegetative cover of grass, which was established as part of

the 1996 interim action.
HIGHLIGHTS OF COMMUNITY PARTICIPATION

Both RCRA and CERCLA require the public to be given an opportunity to review and
comment on the draft permit modification and proposed remedial altemative. Public
participation requirements are listed in South Carolina Hazardous Waste Management
Regulations (SCHWMR) R.61-79.124 and Sections 113 and 117 of CERCLA,
42 U.S.C. A §§ 9613 and 9617. These requirements include establishment of an
Admintstrative Record File that documents the investigation and selection of the remedial
alternative for addressing the GSACU. The Administrative Record File must be
established at or near the facility at issue. The SRS Public Involvement Plan (USDOE
1994} 1s designed to facilitate public involvement in the decision-making process for
permitting, closure, and the selection of remedial alternatives. The SRS Public
Involvement Plan addresses the requirements of RCRA, CERCLA, and the National
Environmental Policy Act (NEPA) of 1969. SCHWMR R.61-79.124 and Section 117(a)
of CERCLA, as amended, require the advertisement of the draft permit modification and



ROD for the GSACU (U) WSRC-RP-2002-4002
Savannah River Site Rev. {}
August 2002 Page 20 of 104

notice of any proposed remedial action and provide the public an opportunity to

participate in the selection of the remedial action. The Statement of Basis/Proposed Plan
for the General Separations Area Consolidation Unit (WSRC 2002), a part of the
Administrative Record File, highlights key aspects of the investigation and identifies the

preferred action for addressing the GSACU.

USDOE Order 451.1B (NEPA Compliance Program) directs that NEPA values (i.c.,
cumulative, offsite, ecological, and socioeconomic impacts) should be integrated into
USDOE CERCLA documents to the extent practicable. An Environmental Impact
Assessment (EIA) (USDOE 2002) for remediation of the GSACU was prepared for
remediation of the GSACU in accordance with SRS NEPA/CERCLA Integration
Guidance (WSRC 1997f). The EIA was a part of the CERCLA review of alternatives and

is a reference in the CERCLA documentation for this project.

The FFA Administrative Record File, which contains the information pertaining to the

selection of the remedial action, is available at the following locations:

US Department of Energy Thomas Cooper Library .
Public Reading Room Government Documents Department
Gregg-Graniteville Library University of South Carolina

University of South Carolina — Aiken Columbia, South Carolina 29208

171 University Parkway (803) 777-4866

Aiken, South Carolina 29801
(803) 641-3465

The RCRA Administrative Record File for SCDHEC is available for review by the public

at the following locations:

The South Carolina Department of Health Lower Savannah District

and Environmental Control Environmental Quality Control Office
Bureau of Land and Waste Management 206 Beaufort Street, Northeast

8901 Farrow Road Aiken, South Carolina 29801
Columbia, South Carolina 29203 {803) 641-7670

(803) 896-4000

The public was notified of the public comment period through mailings of the SRS
Environmental Bulletin, a newsletter sent to citizens in South Carolina and Georgia, and

through notices in the Aiken Standard, the Allendale Citizen Leader, the Augusta Chronicle, ‘
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IV.

the Barnwell People-Sentinel, and The State newspapers. The public comment period was

also announced on local radio stations.

The Statement of Basis/Proposed Plan (SB/PP) 45-day public comment period began on
June 6, 2002, and ended on July 20, 2002. A Responsiveness Summary, prepared to address
comments received during the public comment period, is provided in Appendix A of this

Record of Decision (ROD). Tt is also available with the final RCRA permit modification.

SCOPE AND ROLE OF THE OPERABLE UNIT WITHIN THE SITE
STRATEGY

RCRA/CERCLA Programs at SRS

RCRA/CERCLA units (including the GSACU) at SRS are subject to a multi-stage RI process
that integrates the requirements of RCRA and CERCLA as outlined in the FFA (FFA 1993).
The RCRA/CERCLA processes are summarized below:

investigation and characterization of potentially impacted environmental media (such as

soil, groundwater, and surface water) comprising the waste site and surrounding areas
- evaluation of risk to human health and the local ecological community

- screening of possible remedial actions to identify the selected technology which will

protect human health and the environment
- implementation of the selected alternative
- documentation that the remediation has been performed competently
- evaluation of the effectiveness of the technology

The steps of this process are iterative in nature and include decision points that require
concurrence between USDOE as owner/manager, USEPA and SCDHEC as regulatory

oversight agencies, and the public (see Figure 9).
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Operable Unit Remedial Strategy

The overall strategy for addressing the GSACU was to (1) investigate the ORWBG
(including the OSTs) to understand the nature and extent of the buried waste,
(2) characterize HRB, Warner’s Pond, and HP-52 Ponds by delineating the nature and
extent of contamination and identifving the media of concern; (3) evaluate media of
concern and exposure pathways at HRB, Warner’s Pond, and HP-52 Ponds and
characterize potential risks and identify constituents warranting remediation; and
(4) identify and perform a final action to remediate, as needed, the identified constituents

of concern (COCs).

This ROD presents the final action for the GSACU, which is made up of HRB, Warner’s
Pond, portions of the HIPSL in Warner’s Pond, HP-52 Ponds, and the ORWBG (which
includes the OSTs). For HRB, the scope of the remedial action is to remediate the basin
bottom/sidewalls, the berm around the basin, the soil pile, the 75-ft section of process
sewer line from the operational diversion box to the basin, the 100-ft long discharge
sewer line, and the discharge area including a concrete spillway to the effluent stream.
The area inside the boundary of HRB formerly identified as a SEA (Spill on 05/01/1956
of Unknown Amount of Retention Basin Pipe Leak} is part of HRB and is included in the
remedial action. The diversion box is still operational and is not included in the scope of
the remediation. The existing effluent stream south of the unit to which the basin
discharged has been characterized in the vicinity of HRB. However, this stream is not
included in the scope of this remedial action because it is primarily contaminated by
upgradient sources in H Area unrelated to HRB. The effluent stream is being addressed
separately as part of the RCRA/CERCLA characterization of the upgradient facilities and
the 10U program.  Although contaminated with radionuclides and inorganics,
groundwater in the aquifer under the unit (the UTRA) is not included in the scope of this
remedial action because no unit-related groundwater contaminants have been identified.
Groundwater is not part of this unit; it is being addressed separately under the H-Area
Groundwater Operable Unit (HAGOU).
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For Warner’s Pond, the scope of the remedial action is to remediate the former pond area

(including the asphalt area and the berms), an 850-ft segment of the HIPSL including
manholes and the diversion box, and other inactive pipelines in the asphalt area and
berms. The areas within the boundary of the Warner’s Pond area formerly identified as
SEAs (Spill on 03/08/1978 of Unknown Seepage Basin Pipe Leak in H-Area Seepage
Basin [NBN] and Spill on 02/08/1978 of H-Area Process Sewer Line Cave-In [NBN]) are
part of the Warner’s Pond unit and are included with the remedial action. The effluent
stream that has been diverted around the former pond area is not included in fhe scope of
this remedial action because the stream is primarily contaminated by upgradient sources.
The effluent stream is being addressed separately as part of the RCRA/CERCLA
characterization of the upgradient facilities and the IOU program. The groundwater at
Warner’s Pond is contaminated with radionuclides and inorganics, although these
contaminants cannot be attributed with certainty to the waste unit. Groundwater in the
UTRA is not included in the scope of this remedial action. Groundwater is not part of
this unit; it is being addressed separately under the HAGOU.

For HP-52 Ponds, the scope of the remedial action is to remediate the two former pond
areas, the old effluent ditch, several soil piles at the unit that resulted from re-positioning
and covering of contaminated soils in the area, and contamination in the historic drainage
channel near the former beaver pond. The active regulated effluent stream that has been
diverted around the former pond area is not included in the scope of this remedial action
because the stream is fed by on-going H-Area facility operations with a potential for
contamination. This active effluent stream is being addressed separately as part of the
RCRA/CERCLA characterization of the upgradient facilities and the IOU pfogram.
Although contaminated with radionuclides and inorganics, groundwater in the UTRA is
not included in the scope of this remedial action because the groundwater does not appear
to have been affected by this unit. Groundwater is not part of this unit; it is being
addressed separately under the HAGOU.

For ORWBG, the scope of the remedial action is to address the waste buried at depth in

the unit and to implement a final action for the OSTs. The scope of the action excludes
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the areas between interimn covers B and D because these areas are actively supporting
SRS’s solid waste management operations including the “ship-to-WIPP” (Waste
Isolation Pilot Plant) program. There is no contaminated surface water at the ORWBG.
Groundwater in the vicinity of the ORWBG has been contaminated by releases from the
various facilities in the Burial Ground Complex, including the ORWBG (WSRC 1995,
WSRC 1997d). The contaminated groundwater is not included in the scope of this
remedial action because it is being addressed by the corrective action program in the SRS
RCRA Part B permit for the Mixed Waste Management Facility (MWMF) (WSRC 1995)

in accordance with Settlement Agreement 87-52-SW.

A separate remedial action will be necessary for miscellaneous areas of the Burial
Ground Complex which are not included in the remedy for the GSACU. That separate
action will address the remaining areas of the Burial Ground Complex, specifically the
operational Solid Waste Management Division buildings {(including underlying trenches)
in the ORWBG (Figure 8) and the non-hazardous waste portion of the Low Level
Radioactive Waste Disposal Facility (LLRWDF) (643-7E) (Figure 1) (including
Combined Spills from ORWBG as reported in WSRC-RP-97-419). That separate action,
previous RCRA closures, and this GSACU ROD represent a complete remedial strategy

for the source units of the Burial Ground Complex.

The remedial action identified in this ROD for the GSACU will not affect the remedial
actions of other QUs at SRS.

I0Us are defined as surface water bodies (e.g., SRS streams, Savannah River) and
associated wetlands, including the water, sediment, and related biota. These surface
water bodies are referred to as “integrator” OUs because they represent the integration of
potential contamination discharged to surface water or migrating through groundwater
from source OUs, SEAs, National Pollutant Discharge Elimination System outfalls, and
operational facilities to points of potential receptor exposure. The GSACU is within the
Fourmile Branch and Upper Three Runs watersheds. Several source control and

groundwater OUs within these watersheds will be evaluated to determine effects, if any,
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to associated streams and wetlands. SRS will manage all OUs to mitigate impact to the

IOU. SRS’s actions to address contamination at HRB, Warner’s Pond, and HP-52 Ponds
serve to mitigate potential impacts to nearby streams. Upon disposition of all OUs, a
final comprehensive ROD for each IOU will be pursued with additional public

involvement.
V. OPERABLE UNIT CHARACTERISTICS
Conceptual Site Model

To better understand the risks posed to current and future receptors, a conceptual site
model (CSM) for each unit was developed. The CSMs illustrate the sources of
contamination, potential exposure pathways, and exposure media relevant to the unit.
The CSMs are provided as Figures 10, 11, 12, and 13. Detailed discussions of the CSMs
are available in the RFI/RI/BRA for HRB (WSRC 1998), the RFI/RI Work Plan for
Warner’s Pond and HP-52 Ponds (WSRC 2001a), and the CMS/FS for the ORWBG
(WSRC 2001b).

Media Assessment

The media assessment pertinent to this ROD includes the source units (e.g.,
contamination in soil). Groundwater in the aquifer under HRB, Warner’s Pond, HP-52
Ponds, and the ORWBG is not included in the scope of this ROD. Groundwater in the
aquifer under HRB, Warner’s Pond, and HP-52 Ponds is being addressed separately
under the HAGOU. Groundwater in the aquifer under the ORWBG is being addressed
by the corrective action program in the SRS RCRA Part B permit for the MWMF. The
following paragraphs summarize the characterization of the HRB, Warner’s Pond, HP-32
Ponds, and ORWBG source units.
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HRB

Various environmental investigations have been conducted at HRB since the early 1970s.
The RFI/RI field investigation was conducted in 1998 (WSRC 1997a, WSRC 1998).
One-hundred thirty-five soil samples and two surface water samples were collected.
Samples were obtained from the basin, the berm surrounding the basin, the process sewer

line/discharge area, the soil pile, and the effluent stream south of the basin.
Warner’s Pond

Precharacterization environmental investigations were performed in 1997 and 1998
(WSRC 2001a). Samples were collected from the former pond area (9 soil samples from
3 locations, and 2 paired surface water and sediment samples) and from the soil

surrounding the HIPSL (15 locations, 56 soil samples).

HP-52 Ponds

Precharacterization environmental investigations were performed in 1997 and 2000
(WSRC 2001a). Samples were collected from the former ponds area (3 locations, 9 soil
samples), the existing effluent ditch (2 paired sediment and surface water samples), and

from the historic drainage channel (5 paired surface water and sediment samples).
ORWBG

Traditional characterization (i.e., intrusive sampling) was not performed at the ORWBG

for the reasons listed below:

e There is an extensive amount of data available from past studies and historical burial

records.

¢ Intrusive sampling in the ORWBG would have posed unnecessary risks to the health

and safety of the workers because of direct contact with contaminated material. .
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¢ Intrusive sampling in the ORWBG would have disturbed the buried material and

potentially caused spreading of contaminated matenal.

¢ Because of the heterogeneous nature of the waste, sampling would not have

accurately characterized the nature and extent of contamination.

Characterization was accomplished through a detailed literature review; evaluation of
aerial photographs, construction drawings, health physics burial maps, and the
computerized burial record analysis (COBRA) database (a historical catalog of individual
disposals); evaluation of past studies; review of process history; and interviews with SRS
staff. This investigation is documented in Source Term for the Old Radiocactive Waste
Burial Ground (ORWBG), Savannah River Site (WSRC 1997¢). Historical information
was augmented by non-intrusive investigations such as groundwater monitoring (WSRC
1997d), soil gas surveys, ambient air monitoring of volatiles, monitoring of tritiated
atmospheric vapor and standing surface water, and ground penetrating radar surveys. A
summary of the investigation techniques and results is provided in Corrective Measures
Study/Feasibility Study for the Old Radioactive Waste Burial Ground 643-E
{(WSRC 2001b). The data provided sufficient information to understand the hazards
associated with the ORWBG and to select a remedial alternative.

Media Assessment Results

Table 2 presents a summary of COCs for HRB, Warner’s Pond, HP-52 Ponds, and the
ORWBG. Table 3 presents the total inventory of radionuclides and the volume of

contaminated soil at each unit.
HRB

The unit investigation determined that soils in the basin bottom/sidewalls, in the basin
berm, in the soil pile, and in the sewer line and discharge area are contaminated with
radionuclides and arsenic (Table 2). The highest levels of contamination at HRB are in

the basin bottom/sidewalls. Most of the contamination in the basin bottom is in the upper
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Table2. Summary of COCs at the GSACU

" Maximum Maximum
coc Type of COC Units Concentration Background
ORWBG i

Cadmium COl N/A
Lead COl N/A
Mercury col N/A
VOCs col N/A
Tritium col N/A
Cesium-137 col N/A
Plutonium-238 col N/A
Plutonium-239 COot N/A
Strontiom-90 CoOt N/A
Uranium-235 COt N/A
Uranium-238 co1 N/A
Carbon-14 COl N/A
Cobalt-6( CoI N/A
Technetium-99 COl N/A
Iodine-129 COI N/A
Neptunium-237 COlI N/A
HRB
Arsenic HH mp/kg 13.2 5.2
Americium-241 HH pCrig 129 2.04
Cesium-£37 PTSM (toxicity) Eco HH pCiig 38,000 0.55
Cobalt-60 HH pCi/g 0.771 ND
Curium-243/244 PTSM (toxicity) HH pCiig 310 0.57
Europium-154 PTSM {toxicity) HH pCr/g 48.1 ND
Plutonium-238 Eco HH pClg 1700 ND
Plutonium-239/240 CMCOC HH pCi/g 94.6 ND
Strontium-90 PTSM (mobility) | CMCOC HH pCig 9,000 ND
Thorium-228 HH pCi/g 9.33 1.98
Uranium-238 HH pCi‘g 40.4 1.18
Warner’s Pond >
Mercury CMCOC mg/kg 152 0.061
Americium-241 CMCOC pCilg 758 2.04
Cesium-137 PTSM (toxicity) HH pCi/g 422 .55
Cunum-243/244 HH pCi‘g 424 0.57
Europium-154 HH pCi/g 6.45 ND
Todine-129 CMCOC pCig 1.33 ND
Potasstum-40 CMCOC HH pCr/e 5.98 4.07
Radium-226 HH pCrg 2.87 1.83
Radium-228 HH pCi/g 17.3 535
Strontium-90 CcMCOC pCi‘g 131 ND
HP-52 Ponds *
Cesium-137 PTSM (toxicity) HH pCi‘g 415 0.55
Potassium-40 HH pCi/g 1.92 4.07
Radium-226 HH pCi/g 1.14 1.83

1 Constituents of interest (COls) were defined on the basis of previous sampling, review of the burial records, process history, and
previous regulatory and historical documentation, rather than on the basis of quantitative risk assessments.

2 Constituents listed as contaminant migration constituents of concern (CMCOCs) for Wamer’s Pond are actually constituents of potential
concemn {COPCs) which are based on conservative fate and transport calculations. They have not been subjected to detailed computer
modeling or an uncertainty analysis, and consequently, some of these constituents may not pose an actual leachability threat.

3 Constituents listed as human health COCs for Wamer’s Pond and HP-52 Ponds are actually COPCs which are based on preliminary
human health screening. They have not been subjected to detailed risk calcuiations or an uncertainty analysis, and consequently, some of
these constituents may not pose an actual exposure threat.

Eco = ecological COC

HH = human health COC

ND = not detected

N/A = not applicable
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Table 3. Quantities of Contaminated Media at the GSACU

HRB Warner’s Pond HP-52 Ponds ORWBG
Total Estimated
Inventory of 55 2 1 571,000
Radionuclides (Ci}'
Size of Unit (acres) 1.5 4 1.1 76
Estimated Volume of
Contaminated Soil Volume of Waste =
Requiring Remediation 12,000 11,000 10,000 264,000
(cy)

1 The total estimated inveniory of radionuclides is the current inventory. The inventories for HRB, Warner’s Pond, and HP-52 Ponds were
calculated based on the results of recent characterization sampling. The inventory for the ORWBG was calculated by determining the
amount of radioactivity originally disposed in the unit, and then accounting for radioactive decay of each isotope that has occurred since
disposal to the present. For details of the methodology, please refer to Source Term for the Old Radicactive Waste Burial Ground
{ORWBG), Savannah River Site (WSRC 1997c). For information about when the waste was disposed and at what levels of radioactivity,
please refer to Section 11
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I ft of soil. In the basin sidewalls, the contamination is primarily in the uppermost 2 ft of ‘
soil. In the basin berm, the contamination is primarily in the upper 1 ft of soil. Along the
process sewer line, the contamination is at and below the pipe elevation. The discharge
area has the deepest detected contamination. At the soil pile, the contamination is limited
to the soil pile itself and does not extend below the asphalt layer beneath the soil pile.
Available data suggest that the hardpan provides a natural limit to the downward

migration of contaminants at HRB, although this is not a certainty.
Warner’s Pond

The investigations determined that soils in the former pond area, in the berms, along the
HIPSL, and at the diversion box are contaminated with radionuclides (Table 2).
Additionally, some soils in the former pond area are contaminated with mercury. The
extent of contamination, including any remnant left after excavation, will be refined

during post-ROD field activities.

HP-52 Ponds

The investigations determined that soils and sediments in the former ponds area, the old
effluent ditch, the soil piles, and the historic drainage channel near the former beaver
pond are contaminated with radionuclides (Table 2). The extent of contamination,
including any remnant left after excavation, will be refined during post-ROD field

activities.
ORWBG

Areas of particular interest or “hot spots” within the ORWBG were identified in
Delineation of Potential "“Hot Spots” for the Old Radioactive Waste Burial Ground
(ORWBG) (WSRC 1997¢). These “hot spots” were identified based on the following
criteria: high concentrations and/or high levels of radioactivity, persistence of high

radioactivity levels through time, burial type, waste form, and mobility. Three general
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types of hot spots (discussed below) are identified: the mercury hot spot, radioactive hot

spots, and the OSTs (Figures 6 and 7).

Mercury Hot Spot (HS-Hg-1): HS-Hg-1 is an area containing approximately 20% of the
total mercury in the ORWBG (total inventory in the ORWBG is 28.6 cubic feet).
HS-Hg-1 is located in the southeastern part of the ORWBG (Figure 6). Each burial
consisted of two or three one-liter polyethylene bottles filled with elemental mercury,

double-bagged and containerized in 5-gallon cans.

Radioactive Hot Spots: The radioactive hot spots are multiple and distinct areas
containing relatively high concentrations of radionuclides (i.e., greater than 60 Ci per
20 x 20 ft grid cell). Generally these consist of tritium, transuranic isotopes, carbon-14,
and fission products such as cesium-137 and strontium-90. Because of natural
radicactive decay, the radioactive composition {(and therefore the associated risk)
decreases over time. Some areas of the ORWBG now categorized as radioactive hot
spots will not be as radioactive in the future. For example, hot spots with tritium, which
has a half-life of 12.3 years, will undergo decay such that in 100 years they no longer fit
the criteria as radioactive hot spots; essentially all tritium in the hot spots disappears.
Thus, the radioactive hot spots are subdivided according to their radioactivity at varying
time intervals in the future. Radioactive hot spots having greater than 60 Ci per grid cell
in 100 years since disposal activities essentially ceased (1974 + 100 years = 2074) are
categorized as 100-year hot spots (HS-100-1 through HS-100-21) (Figure 6).
Radioactive hot spots having greater than 60 Ci per grid cell in 300 and 500 years are
categorized as 300-year and 500-year hot spots, respectively. The geometries of the 300-
and 500-year hot spots are the same (HS-300/500-1 through HS-300/500-8) (Figure 7).

Old Solvent Tanks (OSTs): The ORWBG contains 22 underground storage tanks known
as the OSTs. From 1953 to 1977, the OSTs were used to store hundreds of thousands of
gallons of degraded solvent byproducts from the plutonivm-uranium extraction (PUREX)

process and smaller amounts of tritiated pump oil. In 1977, the liquid was pumped out



ROD for the GSACU (U) WSRC-RP-2002-4002

Savannah River Site Rev. 0
August 2002 Page 38 of 104
and transferred to another facility, but residual material that could not be pumped out .

(approximately 5,635 gallons of liquids and 36.38 ft’ of solids) remained in the tanks.

Site-Specific Factors

There are no site-specific factors that may affect the remedial action at the GSACU.
There are no unique, special, or sensitive habitats. There are no areas of archaeological
or historical importance in the vicinity of the OU. The land in the area of the GSACU

has been, and continues to be, used extensively for SRS industrial activities.
Contaminant Transport Analysis

At HRB, Warner’s Pond, and HP-52 Ponds, a 10 to 15 fi thick indurated sandy gravelly
clay is present approximately 10 to 15 ft below the land surface. This layer, commonly
referred to as the “hardpan,” is a natural barrier to downward vertical flow through the
vadose zone. Rainwater that infiltrates the soil collects on top of the hardpan, attesting to

the low hydraulic conductivity of the layer.

Contaminant fate and transport analyses were performed to determine if any constituents
in soil will leach through the vadose zone and result in groundwater concentrations above
maximum contaminant levels (MCLs) within 1,000 years. For HRB, the analyses
included a comparison of soil concentrations to soil screening levels and included
computer modeling (SESOIL for metals and RESRAD for radionuclides) (WSRC 1998).
For Wamer’s Pond and HP-52 Ponds, the analyses included a comparison of soil

concentrations to soil screening levels using the VZCOMML model (WSRC 2001a).

For the ORWBG, contaminant transport was computed using a program named
LVSTRAN (Leaching Vadose Saturated Transport) to evaluate baseline conditions and to
assess the effect of different types of low permeability caps on reducing the leachability
threat to groundwater (WSRC 2001b).

The results of the analysis are provided in Section VII, Summary of OU Risks. .




ROD for the GSACU (U) WSRC-RP-2002-4002

Savannah River Site Rev. (
August 2002 Page 39 of 104
VL CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Land Uses

The GSACU is located in the interior of the SRS, approximately 6 miles from the nearest
SRS boundary (Figure 1). SRS is a secured government facility with no residents.
General public access to SRS is prohibited by perimeter fences, guards, and security
patrols. Access by SRS workers to areas within the GSACU is controlled by physical
and administrative controls. Physical controls include fences and chain barriers.
Administrative controls include SRS’s Site Use and Site Clearance Programs which
restrict disturbance of the units and prevent drinking water use of contaminated

groundwater under the units.

The GSACU is within the industrially developed General Separations Area within the
buffer zone of an area designated for future heavy industrial and nuclear use. The large
inventory of unrecoverable radioactive wastes buried in the ORWBG, as well as the
proximity of the GSACU to nuclear materials processing facilities such as the H-Area
Separations facilities and H-Area Tank Farm, makes the GSACU unsuitable for

residential use.

As outlined in the Savannah River Site Future Use Project Report (USDGOE 1996}, the
USDOE has taken steps to prohibit residential use of SRS, including land in the vicinity
of the GSACU, through its plan for current and future use of the SRS. Therefore, future

residential use of the area is not anticipated.

The USDOE, USEPA, and SCDHEC agree that industrial land use restrictions are
appropriate for the GSACU. Industrial land use restrictions will include land use controls
to ensure protection against unrestricted (residential) uses. The future land use of the
GSACU is anticipated to be the same as the current land use (industrial use and control

by the federal government).
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VIL

Groundwater Uses/Surface Water Uses

Groundwater at the GSACU is not currently being used for human consumption or any
other purpoée. It is unlikely that drinking water wells will be installed in the future in the
potentially affected area (from the GSACU to the discharge areas along Fourmile Branch
and Upper Three Runs) because (1) residential use of the area is unlikely due to the
proximity of the GSACU to the heavy industrial zones of F and H Areas; and (2) water

table wells in this area produceinsufficient water to be used as a source of drinking water.

Fourmile Branch and Upper Three Runs are the only sources of significant surface water
near the GSACU. Surface water in Fourmile Branch or Upper Three Runs is not used for

irrigation, consumption, or other uses.

USDOE controls drilling and surface water use through SRS’s Site Use and Site
Clearance Programs; therefore, as long as USDOE maintains control of SRS, neither
surface water nor groundwater at the GSACU will be used as a potential drinking water

source.
Future residential use of groundwater or surface water at the GSACU is not anticipated.
SUMMARY OF OPERABLE UNIT RISKS

The risks to human health and the environment are normally determined in a Baseline
Risk Assessment (BRA) which identifies the COCs. A BRA was completed for HRB (see
Section II) and COCs were identified. Given the similar health and environmental threats,
similar geologic setting, and proximity of the units; USDOE, SCDHEC, and USEPA
agreed that BRAs were not needed for Warner’s Pond or HP-52 Ponds. Constituents
identified as human health COCs for Warner’s Pond and HP-52 Ponds are actually
COPCs which are based on preliminary human health screening of information from
precharacterization environmental investigations. These constituents have not been
subjected to detailed risk calculations or an uncertainty analysis, and consequently, some

of these constituents may not pose an actual exposure threat.
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Constituents listed as COCs for the ORWBG are actually constituents of ;nterest (COls).
COIs were defined on the basis of previous sampling, review of the burial records,
process history, and previous regulatory and historical documentation, rather than on the
basis of quantitative risk assessments. Table 2 presents a summary of COCs for HRB,
Warner’'s Pond, HP-52 Ponds, and the ORWBG.

Risks at HRB
Human Health Risks at HRB

HRB poses unacceptable risks to current industrial workers, future industrial workers,
and hypothetical on-unit residents. Human health COCs include americium-241, arsenic,
cesium-137, cobalt-60, curium-243/244, europium-154, plutonium-238§,
plutonium-239/240, strontium-90, thortum-228, and uranium-238. The total media risk
for a future industrial worker exceeds the acceptable target risk (less than 1x 10 [one
excess cancer in a million]) for the basin bottom/sidewalls (4 x 107), basin berm
(3 x 10, soil pile (1 x 107, and sewer line/discharge area (2 x 10°). PTSM based on
toxicity (risk greater than 1x 10?) is present in the basin bottom/sidewalls (due to
elevated levels of cesium-137, curium-243/244, and europium-154) and in the soil pile

(due to elevated levels of cesium-137).
Ecological Risks at HRB

Ecological COCs are identified for the basin bottom/sidewalls. Cesium-137 and
plutonium-238 pose ecological risks to terrestrial insectivorous mammals {represented by
short-tailed shrews). Hazard quotients (HQs) up to 15 for cesium-137 and 1.5 for
plutonium-238 exceed the target HQ of 1. For ecological receptors, an HQ greater than 1

is used to indicate constituent concentrations exceeding acceptable risk levels.
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Contaminant Migration Risks at HRB

Contaminant fate and transport analyses indicate that strontium-90 and
plutonium-239/240 in the basin are CMCOCs (constituents predicted to leach to the
UTRA and exceed groundwater standards within 1,000 years). Strontium-90 is predicted
to exceed its MCL after 10 years, and increase to 20,235 times its MCL at 75 years.
Plutonium-239/240 1s predicted to exceed its MCL after 400 years, and increase to
700 times its MCL at 1,000 years. In addition, strontium-90 is a PTSM COC based on
mobility (predicted to exceed MCLs within 10 years) in the sewer line/discharge area. It
is predicted to leach to the UTRA and exceed its groundwater standard at 10 years, and
increase to 948 times its MCL at 30 years.

Contamination in the basin is in contact with seasonal water that becomes trapped above
the hardpan layer. Although the hardpan provides a natural barrier to downward

migration, the contact between contaminated soil and water in the subsurface presents a
leachability concern. .

The inactive discharge pipeline and the associated trench in which the pipeline rests are
potential conduits for contaminant migration from the basin to the former discharge area.
This presents a contaminant migration risk for movement of contaminants out of the

basin and into the effluent stream on the south side of HRB.

If the asphalt cover over the soil pile were to deteriorate, future erosion of the soil pile
would present a contaminant migration risk, as contaminants may wash into HRB

(basin 281-3H) and potentially into the adjacent active retention basin (basin 281-8H).
Risks at Warner’s Pond

Human Health Risks at Warner’s Pond

Warner’s Pond poses unacceptable risks to current industrial workers, future industrial

workers, and hypothetical on-unit residents. Human health COCs for a future industrial
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worker include cesium-137, curium-243/244, europium-154, potassium-40, radium-226,
and radium-228. PTSM based on toxicity is present in the former pond area due to
elevated levels of cesium-137. Soils along the HIPSL and at the diversion box, although
determined non-hazardous, are contaminated with radionuclides. In addition, vegetation
may be drawing up radionuclides from the subsurface and presenting an exposure risk.
Surface water and sediment in the effluent stream are contaminated with radionuclides

from upgradient sources unrelated to the GSACU.
Ecological Risks at Warner’s Pond

No ecological COCs are present at Warner’s Pond.
Contaminant Migration Risks at Warner’s Pond

Americium-241, iodine-129, potassium-40, strontium-90, and mercury are identified as
CMCOCs for the former pond area. They are predicted to leach through the vadose zone
and affect groundwater above MCLs within 1,000 years.

Contamination in the former pond area is in contact with seasonal water that becomes
trapped above the hardpan layer. The scasonal water is a result of impounded water
behind berms that were installed at the south end of the ponded area perpendicular to the
original drainage path. Although the hardpan provides a natural barrier to downward

migration, the impounded water is contaminated and presents a leachability concern.
Risks at HP-52 Ponds
Human Health Risks at HP-52 Ponds

HP-52 Ponds poses unacceptable risks to current industrial workers, future industrial
workers, and hypothetical on-unit residents. Human health COCs for a future industrial
worker include cesium-137, potassium-40, and radium-226. PTSM based on toxicity is

present in the former ponds area and in the old effluent ditch due to elevated levels of
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cesium-137. In addition, vegetation may be drawing up radionuclides from the .

subsurface and presenting an exposure risk.
Ecological Risks at HP-52 Ponds

No ecological COCs are present at HP-52 Ponds.
Contaminant Migration Risks at HP-52 Ponds

No contaminant migration COCs are present at HP-52 Ponds. However, contamination
in the former ponds area is in contact with seasonal water that becomes trapped above the
hardpan layer. Although the hardpan provides a natural barrier to downward migration,

the contact with water in the subsurface presents a leachability concern.
Risks at ORWBG

Human Health and Ecological Risks for ORWBG

Typically, human heatth and ecological risk assessments for a source unit are performed
on surface soil (0 to 1 ft bls) and subsurface soil (0 to 4 ft bls). Deeper soils are generally
not assessed in the risk assessments because most excavation/construction activities and
bioturbation do not go deeper than 4 ft. Contamination below 4 ftbls is generally

sufficiently isolated from receptors.

At the ORWBG, surface and subsurface soils consist of backfill and the native soil cover
(uncontaminated soils from an SRS borrow pit). Under conventional risk assessment
guidelines, the level of risk posed by these soils is equivalent to the negligible ambient
background risk posed by natural soils. Furthermore, the original backfill material and
the native soil cover shield radiation that is being emitted from the waste at depth.
Radiological surveys document that radiation levels at the ground surface of the ORWBG

are near background levels.
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Although unit soils do not pose a risk to human health or the environment under
conventional risk assessment approaches, the presence of a large inventory of metals and
long-lived radionuclides at depth is a potential long-term threat. These wastes meet the

definition of PTSM based on toxicity.

COls are constituents that the USDOE, USEPA, and SCDHEC have agreed are the
primary constituents of concern for the ORWBG and are the primary drivers in the
remedy selection process. COls are mobile, hazardous, have a large inventory in the
ORWBG, and/or have a long half-life. COIls were defined on the basis of previous
sampling, review of the COBRA database, process history, and previous regulatory and
historical documentation. COIs for the ORWBG and OSTs include cadmium, lead,
mercury, volatile organic compounds (VOCs), tritium, cesium-137, plutonium-238,
plutonium-239, strontium-90, wranium-235, uranium-238, carbon-14, cobalt-60,
technetium-99, iodine-129, and neptunium-237. The constituents warranting remedial
action at the ORWBG are termed COls instead of COCs because the term COCs implies
that quantitative risk assessments have been done. At the ORWBG, characterization and
risk assessment were accomplished through detailed investigation of burial records rather
than through collection and analysis of samples. Because COCs were not identified
based on quantitative risk assessments in a conventional BRA, the constituents

warranting remedial action were given a different name (COls).

The active mstitutional controls currently in place at the ORWBG (security fences,
warning signs, site inspections and maintenance, and land use restrictions) currently
prevent exposure. The unit will not pose an unacceptable exposure risk as long as
institutional controls are maintained because pathways to receptors at the surface are
incomplete. The source unit would only pose an unacceptable risk if institutional
controls were lost in the future. If institutional controls were lost, unauthorized use of the
unit and degradation of the cover could occur, resulting in exposure to waste by

madvertent intrusion by humans, bioturbation and redistribution, or long-term erosion.
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Contaminant Migration Risks at the ORWBG .

Contaminant fate and transport calculations (WSRC 2001b) indicate that leaching which
occurred prior to emplacement of the native soil cover in 1997 has resulted in downward
migration of some of the more mobile constituents. Tritium, VOCs, iodine-129,
technetium-99, and uncontainerized carbon-14 are the most susceptible to leaching.
These constituents are not entirely mitigated by decay and may pose a current or
short-term threat to groundwater. Tritium and VOCs aré currently present in the
groundwater system directly beneath the unit at concentrations above MCLs.
Technetium-99 and iodine-129 are fission products, and some of their inventory in the
ORWBG would have been disposed of as uncontainerized job control wastes susceptible
to depletion by leaching. Other constituents having lower mobility (e.g., containerized
carbon-14, cadmium, mercury, uranium-235, and uranium-238) may pose a potential
future threat to groundwater. Mercury has been detected in groundwater above the MCL
in one well, but the leachability threat of inorganics is expected to be low due to the

chemically-reducing environment of the trenches. The leachability threat posed by .

plutonium-238, plutonium-239, cesium-137, strontium-90, cobalt-60, neptunium-237,
and lead is mitigated by low mobility and/or half-lives that are short relative to the time
required for their leaching and migration to groundwater. Lead has been sporadically
detected in wells above the MCL, but the detections are attributed to lead-containing

parts in the pumps.
Conclusion of GSACU Risks

The risks at HRB, Warner's Pond, and HP-52 Ponds are similar in that (1) all three units
contain PTSM that presents an unacceptable human health risk to future industrial
workers, and (2) cesium-137 is the primary contaminant, both in terms of the principal
risk driver and the extent of contamination. Contamination at HRB, Warner’s Pond, and
HP-52 Ponds poses a threat to current and future industrial workers who may come into
contact with it, and HRB and Warner’s Pond represent continuing sources of potential

groundwater contamination.
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VIIL

The ORWBG contains a very large inventory of short- and long-lived radioactive wastes
and other hazardous substances. These buried wastes are considered PTSM and would
pose an acute risk to human health and the environment if exposure were to occur. In
addition, future leaching of contaminants may further affect groundwater quality under

the ORWBG.

Actual or threatened releases of hazardous substances, pollutants, or contaminants from
the GSACU, if not addressed by the selected remedy or one of the other active measures
considered, would present a current or potential threat to public health, welfare, or the

environment.
REMEDIAL ACTION OBJECTIVES AND REMEDIAL GOALS

Remedial goal options (RGOs) are concentration goals for individual chemicals for
specific medium and land use combinations. They are designed to provide conservative,
long-term targets for the selection and analysis of remedial alternatives. RGOs are
selected to be protective of both human health and the environment, as well as to comply
with federal and state applicable or relevant and appropriate requirements (ARARs).
Table 4 presents ARARs. Human health RGOs were based on the industrial worker

scenario and ecological RGOs on a unit foraging factor of 1 (Table 5c).

RGOs for each COC at HRB were calculated in the RFI/RI/BRA. Given the similarity in
the nature and scope of the problem at HRB, Warner’s Pond, and HP-52 Ponds; the
RGOs calculated for HRB are also applicable for Warner’s Pond and HP-52 Ponds.

Two constituents, cesium-137 and strontium-90, from the list of COCs can be used as
indicator contaminants for HRB, Warner’s Pond, and HP-32 Ponds (i.e., contaminants
that can be used to guide the remediation and to assess when cleanup goals are met).
Cesium-137 is the primary risk driver in the human health and ecological risk
assessments and is the contaminant responsible for the designation of soils as PTSM
based on toxicity. Strontium-90 is the primary contaminant migration concern and is the

contaminant responsible for the designation of soils as PTSM based on mobility.
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Table 4. Potential ARARSs for the GSACU
Synopsis of Pertinent Alternatives
Media Affected Regtflat!on or Regulation or Status HRB, ORWBG
Citation Citation Warner’s
Pond, HP-52
All Media NEPA Environmental impact Action-specific 1,2,3,4,7 I, 11, 111,
10 CFR 1021 for federal projects VI, VI
Air Quality Ambient Air Quality Standard for ambient Action-specific 2,3,4,7 11, ITI, VI,
40 CFR 50.6 concentrations of 10 VIl
SCR.61-62.5 micron and smaller
) particulates in air
Fugitive Dust Standard for ambient Action-specific 2,3,47 11, 111, V1,
SCR.61-62.6 concentrations of VII
fugitive particulates in
air
NWESHAP Standards for Action-specific 2,3,4,7 1L, 11, V1,
40 CFR 61.92 radiological (100 and VIl
mrem/yr) and other Chemical-specific
hazardous pollutants in
ambient air
Drinking Safe Drinking Water Act | Standard establishes Chemical-specific 1,2,3,4,7 I, 11, 111,
Water Quality SCR.61-58 drinking water MCLs V1, Vii
and MCLGs
Ground and SC R.72-300 through Stormwater Action-specific 2,3, 4,7 IN, 111, VI,
Surface Water 3lo Management and vl
Quality and Sediment Reduction
SC R.72-405 through
443
Clean Water Act/NPDES | Stormwater and other Action-specific 2,3,4,7 1L, 111, VI,
SCR.61-9 effluent discharge VI
permitting requirement
Radioactive 10 CFR 61.40 Disposal requirements Action-specific 4,7 N/A
Materials and and SC R.61-63 for radioactive wastes and
Waste and associated dose Chemical-specific
limits
10 CFR 835 Occupational radiation | Chemical-specific 1,2,3,4,7 L1, HI,
and dose limits and VI, VI
SC R.61-63 monitoring
requirements
DOE Order 435.1 Ensures that all TBC 1,2,3,4,7 I, 1I, 111,
USDOE radioactive VI, Vil
waste is managed in a
manner that is
protective of worker
and public health and
safety, and the
environiment.
DOE Order 5400.5 Standards for exposure TBC 1,2,3,4,7 I, 11, I,
to the public of VI, VI
radiation from DOE
activities
Atomic Energy Act /42 | Governs DOE use and | Chemical-specific 1,2,3,4,7 I, 11, 111,
USC 201 Sections 2011- | control of Special VI, VIi
2259 Nuclear Materials and
their byproducts
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Table 4. Potential ARARs for the GSACU (Continued)
Synopsis of Pertinent Alternatives
Media Affected Reglflatfon or Regulation or Status HRB, ORWBG
Citation Citation Warner’s
Pond, HP-52
Hazardous RCRA, 40 CFR 262 Standards applicable to | Chemical-specific 4,7 N/A
Waste and generators of hazardous
SCR.61-79.262 wastes.
RCRA, 40 CFR 268 Land Disposal Chemical-specific 4, T N/A
and Restrictions (LDRs) for
SCR.61-79.268 hazardous wastes
RCRA, 40 CFR 264 Basis for cap and Chemical-specific N/A I, 11, 111,
Subpart N (Landfills), standards for closure VI, VI
including 264.310 and post-closure care
RCRA, 40 CFR 264.115 | Requirement for Action-specific 2,3,4,7 N/A
independent registered (HIPSL only)
professional engineer
certification of RCRA
closures
Solid Waste SC R.61-107 Standards for Chemical-specific 4,7 N/A
management and
disposal of
nonhazardous wastes
Worker Safety OSHA /29 CFR 1910 Safety standards for Action-specific 2,3,4,7 11, IIL, VI,
general industry and VII
Chemical-specific
OSHA / 29 CFR 1926 Safety standards for Action-specific 2,347 I, 10, VE,
construction VII
DOE Order 5484 Safety standards for TBC 2,3,4,7 11, 111, V1,
remediation workers Vi
Transportation 49 CFR 107 Transport regulations Action-specific 4 N/A
for hazardous wastes
DOE Order 5480.3 Requirements for TBC 4 N/A
shipping hazardous
waste
DOE Order 460.1A Requirements for TBC 4 N/A
shipping hazardous
substances
Floodplains 40 CFR 6, Appendix A | Standards for protection | Location-specific 2,3, 4,7 N/A
of floodplains
10 CFR 1022 Standards for protection | Location-specific 2,3,4,7 N/A
of floodplains

* LDRs apply only to Watner's Pond HIPSL materials that are determined to be hazardous.

N/A = Not Applicable
TBC = to-he-considered
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Table 5a. RGs for PTSM COCs (Based on Toxicity)

Maximum | PTSM Maximum 1
PTSM COC Concentration | RGO Background PT(?)‘Z'UR)G
(®Cig) | (pCig) (®Ci/g) £

HRB

Cs-137 38,000 104 055 104
Warner’s Pond

Cs-137 433 104 0.55 04
HP-52 Ponds

Cs-137 415 104 0.55 164

To manage PTSM, contamination above these levels will be excavated to the extent practicable.

Table 5b. RGs for CMCOCs and PTSM COCs (Based on Mobility)

Maximum Soil Maximum Remedial Goal ’
€M coc Con(t;fgit;'ga)tlon (:gig) Ba::(g:;:;nd Soil RG Gruundw"ater RG
{pCi‘g) {pCi/L)
HRB
Sr-90 (basin bottom/basin 9,000 1.5 ND 1.5 8 MCL
sidewalls)
Sr-90 (sewer line/discharge area) 1,800 0.65 ND 0.65 8 MCL
‘Warner’s Pond
Sr-90 131 1.12 ND ! 1.12 8§ MCL
il

Soil RGs for CMCOCs are established to prevent leaching of constituents to groundwater at concentrations above MCLs within 1,000 years,
Contamination above Soil RGs will be excavated to extent practicable. 1f Soil RGs are attained, an infiltration control system will not be
needed to protect groundwater. If Soil RGs are not attained, an infiltration control system will be installed to meet the Groundwater RG.

ND = Not Detected

Soil RGOs are influenced by the proximity of the contamination to the groundwater. The nearer a contaminant is to groundwater, the lower the
soil RGO will he. For the same contaminant concentration, the s0il RGO increases as distance from the groundwater increases. The table
reflects the soil RGOs for varying distances the contaminants are from the groundwater.

Table 5c. RGs for Human Health/Ecological COCs

Maximum Ecological Human Health Maximum Remedial
CcoC Concentration RGO'! RGO? Background Goal®
{pCi/g) (pCi’g) (pCi’g) (pCi'g) (pCi’g)
HRB
Cs-137 38,000 13,000 0,104 0.55 0.55%
Sr-90 9,000 - 572 ND 57.2
Warner’s Pond
Cs-137 422 - 0.104 0.55 0.55*
HP-52 Ponds
Cs-137 415 i - 0.104 0.55 0,55 *

Ecological RGOs are based on a unit-foraging factor of 1.

Human Health RGOs are based on 1x10°® industrial worker exposure.

After removal of PTSM and CMCQCs, excavated areas with residual contamination abave these levels will be covered with clean soil to
mitigate ecological and human health risks.

*  Because the calculated risk-based RGO is less than ambient background levels, the RG defaults to background levels (maximum
background) in order to be technically practical to achieve.

ND = Not detected
-- = Nata COC for this evaluation
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Collectively, these two constituents represent the majority of the contaminant inventory
and risk. Selection of these two constituents as the indicator constituents is further
supported by the fact that the extent of these two constituents encompasses the extent of
the other COCs: remediation of these two COCs will result in the remediation of the
other COCs. RGOs for cesium-137 and strontium-90 are identified on Table 5 (parts a, b,

and c).

Remedial goals (RGs), the actual cleanup goals, are selected from the range of calculated
RGOs. For this unit, RGs are shown on Tables 5a, 5b, and 5¢ to correlate with the
selected remedy at HRB, Wamer’s Pond, and HP-52 Ponds. There is a preference to
remove all PTSM and any leachability (contaminant migration) threat. Table Sa presents
the concentrations that would need to be removed to eliminate PTSM based on toxicity.
Table 5b presents the concentrations that would need to be removed to eliminate the
leachability threat (or, if removal to these levels is not practicable, remediated by an
infiltration control system to protect groundwater quality). If any residual contamination
remains that presents a human health or ecological exposure threat, Table 5¢ presents the
concentrations that would need to be covered to prevent exposure above risk-based

levels.

Because of the conservative nature of the calculations in an RFI/RI/BRA, it is possible
for a calculated risk-based RGO to be less than ambient background levels. Since it is
technically impractical to remediate to less than background levels, the RGOs are
compared to background levels: if the calculated RGO is less than background levels, the
RG defaults to the maximum observed concentration in background samples. For

cesium-137, the human health/ecological RG defaulted to background.

There are no quantitative constituent-specific RGOs for the ORWBG. This is because
the ORWBG contains a large inventory of unrecoverable buried wastes (which are not
feasible to remove) and the surface of the unit does not pose an exposure risk. The
cleanup goal for the ORWBG is to meet the Remedial Action Objectives (RAOs)

presénted below.
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RAOs describe what the cleanup will accomplish. RAOs provide the basis for evaluating
the remedial altematives and identify how the unit risks will be addressed by the remedial

action,
The following RAOs apply to HRB, Warner’s Pond, and HP-52 Ponds:

e Treat and/or remove PTSM (based on toxicity) by treating and/or removing
cesium-137 at HRB, Warner’s Pond, and HP-52 Ponds at levels above 104 pCi/g, to

the extent practicable.

s Treat and/or remove PTSM (based on mobility) by treating and/or removing
strontium-90 at the HRB sewer line/discharge area at levels above 0.65 pCi/g, to the

extent practicable.

e Control migration and leaching of strontium-90 that could result in groundwater
contamination in excess of MCLs beneath each unit by (1) removing soil above 1.5
pCi/g at the HRB basin bottom/sidewalls, above 0.65pCi/g the HRB sewer
line/discharge area, and above 1.12 pCi/g at Warner’s Pond, to the extent practicable;

and (2) reducing infiltration through any residual contamination above RGs.

s Protect human and ecological receptors from surface materials containing cesium-137

above 0.55 pCi/g and strontium-90 above 57.2 pCi/g.

The RAOs for the ORWBG (applicable to the hot spots and the ORWBG as a whole)

include the following:
¢ Minimize the exposure risk to workers (current and future).
s Prevent or mitigate inadvertent human intrusion.

e Minimize ecological intrusion into the buried waste and redistribution/mobilization

(erosion) of contaminants from the waste unit to the surrounding areas.
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IX.

e Mitigate future leaching of contaminants to groundwater.
DESCRIPTION OF ALTERNATIVES
Alternatives for HRB, Warner’s Pond, and HP-52 Ponds

Seven remedial alternatives for HRB (Alternatives 1 through 7) were identified and
evaluated in a CMS/FS (WSRC 2000a). Alternatives 5 and 6 were similar to Alternatives
3 and 4, except they included a provision for off-unit disposal of some wastes in the event
that the volume of contaminated media at the unit was too large to manage on-unit. A
subsequent design study determined that this provision was not necessary, and
Alternatives 5 and 6 were dropped from further consideration. Alternatives 1, 2, 3, 4, and

7 were retained for further consideration.

Given the similarity in the scope of the problem at HRB, Warner’s Pond, and HP-52
Ponds, the remedial alternatives developed for HRB are also applicable for Warner’s
Pond and HP-52 Ponds. The following alternatives for HRB, Warner’s Pond, and HP-52

Ponds were retained for further consideration:
Alternative 1 — No Action

Total Present Worth Cost: HRB = $0.1 million, Wamer’s Pond = $0.1 million, HP-52
Ponds = $0.1 million, Total = $0.3 million

Construction Time to Complete: 0 years

The No Action Alternative is required by the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) in order to provide a baseline for comparison with
other remedial alternatives. It involves no activity to momitor, remove, treat, or otherwise
mitigate the contamination. The key ARARs for this alternative are the Atomic Energy
Act (AEA) and USDOE Order 5400.5. If this alternative were selected, the expected

outcome would be the same as current conditions: there would be unacceptable risks if
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exposure were to occur. The land would not be available for industrial or residential land

use.
Alternative 2 — Engineered Cap with Barrier Wall, and Institutional Controls

Total Present Worth Cost: HRB = $11.2 million, Warner’s Pond = $10.1 million, HP-52
Ponds = $9.6 million, Total = $30.9 million

Construction Time to Complete: 2-3 years

This alternative is a containment option. PTSM and soils containing CMCOCs would be
excavated to the extent practicable and re-positioned within the unit as needed (e.g., at
HRB, PTSM in the soil pile would be placed into the basin cavity). A low permeability
engineered cap would be installed over the waste, and a vertical grout barrier wall would
be installed around the perimeter of the waste unit to eliminate the lateral inflow of
perched water and avoid contact of contaminated media with groundwater. Institutional

controls consisting of site maintenance (site inspections, mowing, general housekeeping,

repair of erosion damage, and other routine maintenance as needed) and access controls
(waming signs and land use restrictions) would be implemented to prevent exposure to
contamination left in place. The key ARARSs for this alternative are the AEA and
USDOE Order 5400.5. If this alternative were selected, the expected outcome would be
that all PTSM would be contained, the units will not pose a leachability threat to
groundwater, and contamination in soil will be covered with clean soil so it would not
pose an exposure threat to receptors. The units would be available for future industrial

land use with land use restrictions to prevent excavation.

Alternative 3 — In Situ Solidification/Stabilization with Barrier Wall and Soil Cover,

and Institutional Controls

Total Present Worth Cost: HRB = $18.1 million, Warner’s Pond = $16.4 miilion, HP-52
Ponds = $15.6 million, Total = $50.1 million
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Construction Time to Complete: 3-4 years

This alternative is a treatment option. PTSM and soils containing CMCOCs would be
excavated to the extent practicable and re-positioned within the unit as needed (e.g., at
HRB, PTSM in the soil pile would be placed into the basin cavity). The waste would
then be grouted in place. A soil cover would be installed over the waste unit for
additional shielding. A vertical grout barrier wall would be installed around the
perimeter of the waste unit to eliminate the lateral in-flow of perched water and contact
of contaminated media with groundwater. Institutional controls consisting of site
maintenance (site inspections, mowing, general housekeeping, repair of erosion damage,
and other routine maintenance as needed) and access controls (warning signs and land
use restrictions) would be implemented to prevent exposure to contamination left in
place. The key ARARs for this alternative are the AEA and USDOE Order 5400.5. 1f
this alternative were selected, the expected outcome would be that all PTSM would be
treated, the units will not pose a leachability threat to groundwater, and contamination in
soil will be covered with clean soil so it would not pose an exposure threat to receptors.
The units would be available for future industrial land use with land use restrictions to

prevent excavation.

Alternative 4 - Excavation of Contaminated Soil for Off-SRS Disposal, and

Institutional Controls

Total Present Worth Cost: HRB = $19.1 million, Warner’s Pond = $17.4 million, HP-52
Ponds = $16.5 million, Total = $53.0 million

Construction Time to Complete: 3-4 years

This alternative is a removal option. PTSM and soils containing CMCOCs would be
excavated to the extent practicable, packaged, and shipped to an off-SRS disposal
facility. After removal, the excavation would be restored by backfilling to grade. A soil
cover would be used to minimize infiltration so that (1) no unit-related contaminants will

cause MCL exceedances in the UTRA beneath a unit, and (2) the accumulation of
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perched water atop the hardpan is minimized. Institutional controls consisting of site

maintenance (site inspections, mowing, general housekeeping, repair of erosion damage,
and other routine maintenance as needed) and access controls (warning signs and land
use restrictions) would be implemented to prevent exposure to contamination left in
place. The key ARARs for this alternative are the AEA and USDOE Order 5400.5. If
this alternative were selectéd, the expected outcome would be that no PTSM will remain,
the units will not pose a leachability threat to groundwater, and any residual
contamination in soil that exceeds human health or ecological RGOs will be covered with
clean soil so it doesn’t pose an exposure threat to receptors. The units would be available

for future industrial land use with land use restrictions to prevent excavation.
Alternative 7 — Waste Consolidation at the ORWBG, and Institutional Controls

Total Present Worth Cost: HRB = $10.6 million, Warner’s Pond = $9.6 million, HP-52
Ponds = $9.1 million, Total = $29.3 million

Construction Time to Complete: 3-4 years

This alternative is a removal option, PTSM and soils containing CMCOCs at HRB,
Wamer’s Pond, and HP-52 Ponds would be excavated to the extent practicable and
disposed at the ORWBG. After removal, the excavation would be restored by backfilling
to grade. A soil cover would be used to minimize infiltration so that (1) no unit-related
contaminants will cause MCL exceedances in the UTRA beneath a unit, and (2) the
accumulation of perched water atop the hardpan is minimized. Institutional controls
consisting of site maintenance (site inspections, mowing, general housekeeping, repair of
erosion damage, and other routine maintenance as needed) and access controls (warning
signs and land use restrictions) would be implemented to prevent exposure to
contamination left in place. The key ARARs for this alternative are the AEA and
USDOE Order 5400.5. If this alternative were selected, the expected outcome would be
that no PTSM will remain at HRB, Warner’s Pond or HP-52 Ponds; the units will not

pose a leachability threat to groundwater; and any residual contamination in soil that
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exceeds human health or ecological RGOs will be covered with clean soil so it doesn’t
pose an exposure threat to receptors. The units would be available for future industrial

land use with land use restrictions to prevent excavation.
Alternatives for ORWBG

Nine remedial alternatives for ORWBG (Alternatives ORWBG I through IX) were
identified and evaluated in a CMS/FS (WSRC 2001b). Alternatives ORWBG IV and V
were similar to ORWBG 111, differing only in the options for the barrier (light rip-rap,
heavy rip-rap, and reinforced concrete slabs), and these options were subsequently
incorporated into ORWBG III. Alternatives ORWBG VIII and IX were similar to
ORWBG VII in the same respect, and these options were incorporated into ORWBG VII.
Alternatives ORWBG IV, V, VI, and IX were unnecessary and were dropped from
further consideration. Alternatives ORWGB I, II, 1II, VI, and VII were retained for

further consideration.

Each alternative consists of an action to the ORWBG as a whole, plus additional actions
to hot spots. Any action for the ORWBG as a whole would also be applied to HS-Hg-1,
the radioactive hot spots, and the OSTs.

The radioactive hot spots within the ORWBG were evaluated on a case-by-case basis.
The three actions under consideration specifically for the radioactive hot spots (No
Further Action, Intruder Barrier, and Removal) represent end members that could be

combined to develop a specific remedy. For example, a selected remedy could include

" no further action for some hot spots, removal for others, and placement of an intruder

barrier over the remaining hot spots.

Institutional controls are a component of all alternatives {except a No Further Action base
case alternative} due to the large inventory of unretricvable waste in the ORWBG.
Institutional controls would include site maintenance (site inspections, mowing, general
housekeeping, repair of erosion damage, other routine maintenance as needed, and

periodic maintenance of the infiltration control system) and access controls (security
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fences, warning signs, and land use restrictions). Unauthorized access and excavation

would be prohibited, and the unit would remain undisturbed. Institutional controls for the

ORWBG, OSTs, and surrounding areas are anticipated to be maintained in perpetuity.

Many of the remedial alternatives developed in the CMS/FS may logically be
implemented over an extended period of time. For example, the need for an intruder
barrier may arise only in the absence of institutional controls. Therefore, for all the
alternatives, it is implicit that installation of some long-term features is not necessary in

the short-term to meet RAQOs and could potentially be deferred or implemented in phases.
The alternatives for ORWBG include the following:

ORWBG I - No Further Action

Total Present Worth Cost: $<0.1 million

Construction Time to Complete: 0 years

The No Further Action alternative is required by the NCP to serve as a baseline for
comparison with other remedial alternatives. Under this alternative, no additional
remedial activities at any area of the ORWBG would be performed. Current maintenance
measures would be terminated. The existing low permeability native soil cover would be
allowed to degrade. Institutional controls would not be implemented. The key ARARs
for this alternative are the AEA and USDOE Order 5400.5. If this alternative were
selected, the expected outcome would be the same as current conditions: exposure to
waste and unacceptable exposure could occur if erosion and intrusion are not mitigated.
Continued leaching of some constituents would increase as degradation of the cover

occurs. The land would not be available for industrial or residential land use.
ORWBG II - Institutional Controls with Completion of the Native Soil Cover

Total Present Worth Cost: $2.0 million
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Construction Time to Complete: 1 year

This alternative would involve institutional controls and completion of the low
permeability native soil cover over the ORWBG. The low permeability native soil cover
that was placed during the 1997 interim action would be expanded to cover inactive parts
of the ORWBG that have not yet been covered (i.e., over the OSTs and between intertmn
covers A and B). Institutional controls, including maintenance of the native soil cover
and land use controls, would be implemented. This alternative includes an option to
stabilize HS-Hg-1 using grout or chemical fixation agents to reduce the mobility of
mercury. The remedy for a particular radioactive hot spot could be the same as that for
the ORWBG as a whole, placement of an intruder barrier, or removal/disposal. The key
ARARs for this alternative are the standards for closure and post-closure care specified in
RCRA. If this alternative were selected, the expected outcome would be that the
ORWBG would not pose a surface exposure risk to industrial workers or ecological
receptors, and the leachability threat posed by waste at depth in the ORWBG would be
mitigated by the native soil cover (although there is uncertainty whether a soil cover
would provide adequate protection against future leaching to groundwater). The unit

would be available for industrial land use with restrictions to prevent excavation.

ORWBG Il - Institutional Controls with Completion of the Native Soil Cover and
Addition of a Light Rip-Rap Barrier

Total Present Worth Cost: $12.4 million
Construction Time to Complete: 1-2 years

This alternative would involve institutional controls and a low permeability native soil
cover with near-term placement of a light rip-rap barrier over the ORWBG. The low
permeability native soil cover that was placed during the 1997 interim action would be
expanded to cover inactive parts of the ORWBG that have not yet been covered (i.c., over
the OSTs and between interim covers A and B). A light rip-rap barrier would be installed

over the ORWBG to slow degradation of the cover and to provide some degree of
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deterrence against inadvertent intrusion in the event land use restrictions were to become

ineffective. This alternative includes an option to stabilize HS-Hg-1 using grout or
chemical fixation agents to reduce the mobility of mercury. The remedy for a particular
radioactive hot spot could be the same as that for the ORWBG as a whole, placement of
an intruder barrier, or removal/disposal. Institutional controls, including maintenance of
the native soil cover and land use controls, would be implemented. The key ARARs for
this alternative are the standards for closure and post-closure care specified in RCRA. If
this alternative were selected, the expected outcome would be that the ORWBG would
not pose a surface exposure risk to industrial workers or ecological receptors and the
leachability threat posed by waste at depth in the ORWBG would be mitigated by the
native soil cover (although there is uncertainty whether a soil cover would provide
adequate protection against future leaching to groundwater). The unit would be available

for industrial land use with restrictions to prevent excavation.

ORWBG VI - Institutional Controls with Low Permeability Cap

Total Present Worth Cost: $12.0 million
Construction Time to Complete: 2-3 years

This alternative would involve institutional controls with the addition of a low
permeability cap. The low permeability native soil cover that was placed during the 1997
interim action would be expanded to cover inactive parts of the ORWBG that have not
yet been covered (i.e., over the OSTs and between interim covers A and B). The low
permeability native soil cover would then become the foundation for a low permeability
cap that would be placed over the ORWBG. The cap would be a geosynthetic cover
system meeting a performance standard for hydraulic conductivity of <1 x 107 em/sec.
This alternative includes an option to stabilize HS-Hg-1 using grout or ch