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DECLARATION FOR THE RECORD OF DECISION
U'nit Name and Location

D-Area Oil Seepage Basin (Building Number 631-G)
Savannah River Site

Aiken. South Carolina

The D-Area Oil Seepage Basin (D-Aréa OSB) Operable Unit (OU) is listed as a Resource Conservation and
Recovery Act (RCRA) 3004(u) Solid Waste Management UnivComprehensive Environmental Response.

Compensation. and Liability Act (CERCLA) unit in Appendix C of the Federal Facility Agreement (FFA) for the
Savannah River Site (SRS).

Statement of Basis and Purpose

This decision document presents the selected remedial alternative for the D-Area OSB located at SRS south of
Aiken, South Carolina. The selected alternative was developed in accordance with CERCLA, as amended, RCRA,
and to the extent practicable, the National Oil and Hazardous Substances Contingency Plan (NCP). This decision &5

based on the Administrative Record File for this specific RCRA/CERCLA unit.

Assessment of the Site

Actual or threatened releases of hazardous substances from this site, if not addressed by implementing the respense

action selected in this Record of Decision (ROD). may present an imminent and substantial endangerment to publ::

health, welfare. or the environment.
Description of the Selected Remedy

Since remedial action objectives (RAQs) for deep soils have been achieved by the interim remedial action (IRA: 1nd
biovent testng, No Further Action is the selected remedy for this medium (WSRC, 1997b, ¢, d, and e). No Acuon s
the selected remedy for shallow soil, surface water and sediment, because no constituents of concern (COCs) werz
identified for them in the RCRA Facility Investigation/ Remedial Investigation/ Baseline Risk Assessment

(RFI/RIVBRA). For these reasons, development of remedial alternatives for these media is not warranted.

Declaration - |
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The selected remedy for D-Area OSB groundwater 1s Alternative GW-2: Natwral Attenuation/Groundwater Micng
Zone (GWMZ) with Institutional Conmols.  Under this remedv. natural auenuation mechanisms such 3
biodegradation. flushing, volatilization., adsorption. and hydrolysis would continue to reduce contaminant
conceantrations in the groundwater to acceptable levels. Results from a bioventing study. conducted afier the [RA at
the unit, indicate that the source of groundwater contamination (i.c., the D-Area OSB soil) was abated as a result of
the combined IRA and biovent test and no longer contributes to groundwater contamination. EV_idence indicaung
that natural attenuation processes are occurting in the D-Area OSB groundwater was presented in the RFVRLBRA
Report (WSRC. 1997a) for the unit. This evidence included: (1) decreased dissolved oxygen levels in the
groundwater, indicating that microorganisms are utilizing the contaminants as a carbon source and the oxygen within
the groundwater to produce energy, (2) slevated chemical oxygen demand. chloride, and sulfate leveis downgradient,

(3) depressed pH levels in contaminated areas, and (4) presence of breakdown products.

Herbert et al., 1984, report that natural attenuation is selected as a preferred remedial option when the following site-

specific conditions exist:

= Groundwater is unsuitable for consumptive use.

*  Contaminants degrade quickly or are not at highly toxic concentrations.

»  There is low potential for exposure.

*  Active restoration is not feasible due to complex hydrogeologic conditions.

*  There is low projected demand for future groundwater use.

« The unit is in close proximity to a surface water discharge area. with dilution to levels that are protective of

human health and the environment.

Based on the information presented in the RFURI/BRA repont for the D-Area OSB, the conditions at the D-Area

OSB would be conducive to natural attenuation. Specific findings from that report include:

»  The source of contamination at the D-Area OSB was removed during the IRA in conjunction with the biovent
testing and is no longer contnibuting to groundwater contamination.

«  Naturally occurring mechanisms will continue to reduce contaminant concentrations.

»  There are no receptors of groundwater at the D-Area OSB; therefore, the potential for exposure is low.

»  The aquifer is limited in thickness and yield and the groundwater it contains is not targeted for residential or
commercial use; therefore. projected demand for future groundwater use is low.

+  Modeling indicates that contaminant concentrations in the D-Area OSB groundwater would be reduced to below
maximum contaminant levels (MCLs) prior to reaching Fourmile Branch: therefore dilution in the surface water

body is not necessary to achieve MCLs.

Declaration - 2
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The ume required to degrade the unit-specific contaminants was conservatively estimated through groundwater
modeling. The modeling indicates that all contaminant concentrauons in groundwater would be reduced below their
respective MCLs within approximately 10 years. which is well within the time-frame that the U.S. Department of

Energy (DOE) plans 1o maintain control of the SRS.

A GWMZ application, defined under South Carolina Regulations R.61-68. has been approved by the SCDHEC as
part of this alternative. Based on area characteristics and evidence presented in the GWMZ Application (WSRC.

1998¢). a GWMZ variance for the D-Area OSB is an appropriate part of natural attenuation remedies.

Mixing zones are appropriate for situations where the source of groundwater contamination has been removed and
where contaminant concentrations are being reduced by natural processes. Under these regulations. certain
concentration limits above MCLs, known as mixing zone concentration limits (MZCLs), will be established within
the designated mixing zone, where the plume will migrate while it dissipates. MCLs. which are protective limits for
drinking water, will be established at the compliance boundary downgradient of the plume. Plume monitoring wells
will be instalied within the plume and at the compliance boundary, and would be sampled periodically to monitor
compliance with permitted MCLs and MZCLs. Intermediate wells will be installed at other locauons within the
mixing zone to monitor plume behavior between the plume wells and compliance boundary wells as an early waming

mechanism if plume behavior does not match predictions.

The mixing zone application has demonstrated that RAOs will be met, MZCLs will be achieved throughout the
groundwater aquifer, and MCLs will be achieved at the compliance boundary as described in the approved GWMZ
applicauon. Implementation of this alternative will involve instailation of nine new wells and monitoring of a total

of 12 groundwater wells, as described in the GWMZ application.

The D-Area OSB is in an industrial use zone, as identified in Figure 3.3 of the SRS FFA Implementation Plan
(WSRC, 1996e), for both current and anticipated future land use. Although the remediation decisions for this unit
were based on the industrial use scenario, the groundwater remedy will achieve the more protective residential use
scenario. The D-Area OSB currently meets unrestricted land use criteria for soils. sediment and surface water.
Groundwater beneath the unit exceeds the MCLs. Although institutional conwols are included in all of the
alternatives (except the no-action alternative), the DOE has recommended that residential use of SRS land in the
vicinity of D Area be prohibited (DOE, 1996). therefore, future residential use and potential residential water usage
in this area is unlikely. Modeling of groundwater transport processes as part of the evaluation of the remedial
alternatives indicates that MCLs for the contaminants of concern will be achieved in all areas of the D-Area OSB

groundwater after approximately 10 years. Upon confirmation that MCLs have been achieved, institutional controls

at the unit will no longer be required.
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Per the EPA Region-IV Land Use Conuois (LUCs) Policy. a LUC Assurance Plan (LUCAP) for SRS and a LUC
Implementauon Plan (LUCIP) for the D-Area OSB will be developed and submitted to the regulators for appro-al.
The LUCAP will be submitted under separate cover, whereas the LUCIP will be submitted with the Remedial Des:gn
Work Plan/Remedial Design Report/Remedial Action Work Plan (RDWP/RDR/RAWP) in accordance with the post-
ROD document schedule provided in Figure 18. The LUCIP details how SRS will implement. maintain. and mcnitor

the land use control elements of the D-Area OSB ROD 1o insure that the remedy remains protective of human health.
The LUC objective necessary to ensure the protectiveness of the preferred alternative is:
*  Prevent unauthorized access to the D-Area OSB contaminated groundwater plume.

The institutional conuols required to prevent unauthorized exposure to the contaminated media at the D-Area OSB

include the following:

+  controlled access to the D-Area OSB through existing SRS security gates and perimeter fences and the site
use/site clearance programs )
signs posted in the area to indicate that groundwater in the vicinity of the unit has been contamunated by

hazardous matenals

* notification of groundwater contamination to any future landowner through deed notification. as required under

CERCLA Section 120(h)

A certified survey plat of the site will be prepared by a registered land surveyor and will be included with the post-
ROD documents. If D-Area OSB is transferred to non-Federal ownership prior to remediation of the groundwater to
the MCLs for the CQOCs, reevaluation of the need for deed restricions would be performed through an amended
ROD with Environmental Protection Agency (EPA) and South Carolina Deparunent of Health (SCDHEC) approval.
The survey plat will be reviewed and updated. as necessary, at the time the site is uansferred and wilj be recorded

with the appropriate county recording agency. The D-Area OSB is located in Aiken County.

This selected remedy is intended to be the final action for the D-Area OSB, and is intended to be permanent and
effective in both the long and short terms. This remedy is considered to be the least cost option that is sull protecuve
of human heaith and the environment. The state regulatory authority, the SCDHEC, will modify the SRS RCRA

permit to incorporate the selected remedy.

The Rev. 0 of the post-ROD document, the combined RDWP/RDR/RAWP, will be submitted to the U.S. EPA and
SCDHEC within approximately 180 calendar days after the issuance of the ROD. The RDWP/RDR/RAWT uill

Declaraton - 3
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contain a conceptual Corrective Action Plan Strategy. a summary description of the scope of work for the remedial
action design. an implementation/ submittal schedule for subsequent post-ROD documents, and an anticipated iield

activities start date. The regulatory review period. SRS revision period. and final regulatory review and approval

period will be 90, 60. and 30 calendar days. respectively.

Statutory Determinations

Based on the D-Area OSB RFLI/RI Report and BRA (WSRC, 1997a), D-Area OSB groundwater poses no significant
rsk to the environment but poses significant risk to human health. Therefore, monitoring of the existing

groundwater constituents, consistent with the GWMZ application. ts necessary.

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, and is cost-effective. This
remedy utilizes permanent solutions and alternative treatment (or resource recovery) technology to the maximum
extent practicable and sausfies the statutory preference for remedies that employ teaument to reduce toxicity.
mobility, or volume as a principal element. Section 300.430(f)(4)(ii) of the NCP requires that a five-year review of
the ROD be performed if hazardous substances, pollutants, or contaminants remain at the waste unit. Since
hazardous substances will remain at the unit above health-based standards during the remediation tme frame
indicated in the groundwater mixing zone application (approximately 10 years), the three FFA Parties below have
determined that a five-year review of the ROD for the D-Area OSB will be performed to ensure continued protecuon

of human health and the environment until the MCLs are attained in the groundwater.

Date. T. F. Heenan; Assistant Manager for Environmental Quality

U. S. Deparunent of Energy, Savannah River Operations Office
Date Richard D. Green; Division Director

Waste Management Division

U. S. Environmental Protection Agency - Region IV
Date R. Lewis Shaw; Deputy Commussioner

Environmental Quality Control
South Carolina Department of Health and Environmental Control
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L SAVANNAH RIVER SITE (SRS) AND OPERABLE UNIT (OU1 NAME, LOCATION,
DESCRIPTION, AND PROCESS HISTORY

SRS Location, Description, and Process History

The SRS occupies approximately 777 square kilometers (km) [310 square miles (mi)) of land adjacent to the
Savannah River, pnncipally in Aiken and Barnwell counties of South Carolina (Figure 1). SRS is a secured U.S.
Government facility with no permanent residents. SRS is located approximately 40 km (25 mi) southeast of

Augusta, Georgia. and 32 km (20 mi) south of Aiken, South Carolina.

SRS is owned by the U.S. Department of Energy (DOE). Management and operating services are provided by
Westinghouse Savannah River Company (WSRC). SRS has historically produced tritium. plutonium, and other
special nuclear materials for national defense. Chemical and radioactive wastes are by-products of nuclear material

production processes.
OU Name, Location, Description, and Process History

The Federal Facility Agreement (FFA) (WSRC, 1993a) lists the D-Area Oil Seepage Basin (D-Area OSB). Building
Number 631-G, as a Resource Conservation and Recovery Act (RCRA)/Comprehensive Environmental
Compensation and Liability Act (CERCLA) unit requiring further evaluation using an investigation/assessment
process that integrates and combines the RCRA Facility Investigation (RFI) process with the CERCLA Remediai
Investigation (RI) to determine the actual or potential impact to human health and the environment. Information
rcgargling the D-Area OSB can be found in the RFURI Report and Baseline Risk Assessment (BRA) (WSRC.
19975). the Corrective Measures Study/Feasibility Study Report (CMS/FS) (WSRC, 1998a), and the Statement of
Basis/Proposed Plan (SB/PP) (WSRC, 1998b).

The D-Area OSB is located within SRS, in a clearing between roads A—4.4 and A-4.5, approximately 1.6 km (1 mi)
north of the coal-fired D-Area Powerhouse, and approximately 3.1 km (1.9 mi) from the nearest SRS boundary
(Figures 2 and 3). The D-Area OSB is on the Ellenton Plain along the Savannah River at an elevation of 46 meters
(m) [150 feet (ft)] above mean sea level (msl). The water wble ranges from approximately 1 to 5 m (4 to 16 f1)
beloQ ground surface in the area of the D-Area OSB. Surface drainage is to the southwest, toward the Savannah

River, which is at an elevation of 26 m (85 ft) msl [20 m (65 ft) below the basin elevation].
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The D-Area OSB is designated as Building Number 631-G and has the approximate dimensions of 117 m (333 it
long by 33 m (108f1) wide and 2.5 m (8 ft) deep. During an interim remedial action (IRA) conducted at the unit. the
uenches were found to be continuous, without noticeable berms. and were consiructed as a seres of adjacent

trenches along the back half of the clearing (Figure 3).

The D-Area OSB unit is located in a cleared, rectangular-shaped area adjacent to an unimproved road in D Area
(Figure 4). The location of the former seepage basin is currently not discernible because the unit has been backfilled
and leveled. The only evidence of the unit’s prior existence is the four orange balls marking the corners of the unit. a
perimeter fence, and the presence of multiple monitoring wells and piezometers located at or near the unit. The
terrain is flat, with no discernible slope or relief, and is surrounded by a mature forest of hardwoods and sofiwoods.
The forested conditions provide dense cover for wildlife, and. in combination with the boggy conditions prevailing in

the adjacent wetlands, create access problems for equipment and personnel involved in unit investigation activities.

The closest surface water feature is a Carolina bay, a natural wetland located adjacent to the unit to the west. The
Carolina bay appears to be dry during the summer months or periods of little or no precipitation, but may contain
surface water during wet seasons. Unimproved dirt road A-4.4, located immediately north of the waste unit, bisects
the Carolina bay. Aerial photographs indicate that the road was in existence during the early 1950s. Other wetlands

exist approximately 76 m (250 ft) to the south of the unit, beyond dirt road A-4.5.

The major local surface water drainage system is the Savannah River and associated swamps, located approximately
2.6 km (1.6 mi) to the west of the basin. Upper Three Runs Creek, a tributary to the Savannah River, is located 2.7
km (1.7 mi) to the north-northwest, and Fourmile Branch, another tibutary, is 2.7 km (1.7 mi) to the south-southeast
(Figure 1). The local surface drainage at the unit is to the south-southwest, toward a wetland area and runoff ditch.
These wetlands discharge into another unnamed ditch, which wraverses D Area and eventually leads to the Savannah
River.

The D-Area OSB was constructed in 1952 as a sedes of unlined wenches for disposal of waste oil products, from D
Area and other areas at SRS, which were unacceptable for incineration in the 400-D powerhouse botlers. As the
trenches filled, the waste oils along with general office and cafeteria waste were occasionally ignited. The pracuce
of open buming was a common practice at SRS until 1973 when it was stopped site-wide. I[n 1975 the basin was

removed from service and was backfilled with soil.

The basin remained inactive and covered with natural vegetation, including bushes and grasses. until {996, when an
IRA was implemented. Duning the IRA, the rench area was excavated and drums and debris were rzmoved along

with any obviously contaminated soils. The remaining soils were returned to the excavation in “last out firstin” order.

tJ
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Figure 3. Site Plan of the D-Area OSB
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Figure 4. Current Photograph of the D-Area OSB «May 199%)
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At the close of the IRA, the contractor installed two horizontally oriented. perforated pipes along the length of the
former waste unit for technology testing (bioventing) purposes. These pipes were used to force fresh air. nutrients
and tacers into the soils at a depth of about 2.4 m (3 ft) in order to volatilize the constituents in the §oil. enhance the
aerobic degradation of the constituents in both the soil and groundwater. and monitor the effectiveness of the

treaunent program (WSRC, 1997b, ¢, d. e).
. SITE AND OU COMPLIANCE HISTORY

SRS Operational History

The primary mission of SRS has been to produce tritium (3H), plutonium-239 (*3%Pu). and other special nuclear
materials for our nation’s defense programs. Production of nuclear materials for the defense programs was
discontinued in 1988. SRS has provided nuclear matenials for the space program, as well as for medical, industrial,
and research efforts up to the present. Chemical and radioactive wastes are by-products of nuclear 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.

SRS Compliance History

Waste materials handled at SRS are regulated and managed under RCRA, a comprehensive law requiring responsible
management of hazardous waste. Certain SRS activities have required federal operating or post-closure permits
under RCRA. SRS received a hazardous waste permit from the South Carolina Department of Health and
Environmental Control (SCDHEC); the permit was most recentdy renewed on September 5, 1995. Part [V of the

permit mandates that SRS establish and implement an RFT Program to fulfill the requirements specified in Secucn
3004@) of the federal permit.

On December 21, 1989, SRS was included on the National Prionties List (NPL). Sites included on the NPL fail
under the jurisdiction of CERCLA. This inclusion created a need to integrate the established RF] Program with
CERCLA requirements to provide for a focused environmenul program. In accordance with Secuon 120 of
CERCLA, DOE has negotiated a FFA (WSRC, 1993a) with the U.S. Environmental Protection Agency (EPA) and

SCDHEC to coordinate remedial activities at SRS into one comprehensive strategy that fulfills these dual regulatory

requirements.
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OU Compliance History

As previcusly stated, the D-Area OSB is listed in the FFA as a RCRA/CERCLA unit raquining further ev.alu:nion 1o
determine the actual or potential impact to human health and the 2avironment. An RFI/RI characterization and BRA
were conducted for the unit between 1995 and 1996. The results of the RFURI and BRA were presented in the
RFU/RI Report and BRA (WSRC, 19973). The RFI/RI Report and BRA wers submitted in accordance with e PFA
and the approved implementation schedule. and wers approved by EPA and SCDHEC in August 1997. SRS
submitted the Revision 0 [nizrim Action Proposed Plan {or the D-Ar:x D583, woich E2A and SCDEEC raceived
November 26, 1993. The three Parties issued the [nrerim Action Record of Dzc:iion in March 1995, SRS prepared
and submitted the D-Area OSB Inrerim Action Post-Conscruction Report 1o EPA and SCDHEC on November 8,
1996. SCDHEC approved the report on January 7, 1997, and EPA approved it on February 27, 1997. The CMS/FS
(WSRC, 1998a), SB/PP (WSRC, 1998b), and Groundwarer Mixing Zone Application (WSRC, 1998c) were
submitted to EPA and SCDHEC in accordance with the FFA and the approved implementation schedule, and were

approved by them on April 1, 1998.

InI. HIGHLIGHTS OF COMMUNITY PARTICIPATION

Both RCRA and CERCLA require that the public be given an opportunity 1o revies and comment on the draft permit
modification and proposed remedial alternative. Public participation requirements are listed in South Carolina
Hazardous Waste Management Regulation (SCHWMR) R.61-79.124 and Sections 113 and 117 of CERCLA. These
requirements include establishment of an Administrative Record File to document the investigation and selection of
the remedial alternatives for addressing the D-Area OSB soils and groundwater. The Administrative Record File
must be established at or near the fa:ility at issue. The SRS Public Involvement Plan (DOE, 1994) is 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
Eavironmental Policy Act (NEPA). SCHWMR R.61-79.124 and Section 1172, of CERCLA, a5 amended, r2quire
adverusement of the draft permut modification and notice of any proposed ramedial action and provide the public an
opportunity 10 participate in the selection of the remedial action. Thae Statement of Basis/Proposed Plan jor the D-
Area Oil Seepage Basin (WSRC, 1993b), a part of the Admunistrative Revord File, highlights key aspects of the
investigation and identifies the preferred action for addressing the D-Area OSB. The Administrative Record File is

available at the EPA office and at the following locations:
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U. S. Department of Energy

Public Reading Room
Gregg-Graniteville Library
University of SouthTCarolina-Aiken
171 University Parkway

Aiken, South Carolina 29801

(803) 641-3465

Thomas Cooper Library
Government Documents Department
University of South Carolina
Columbia. South Carolina 29208
(803) 777-4866

Similar information is available through the repositories listed below:

Reese Library

Augusta State University
2500 Walton Way
Augusta, Georgia 30910
(706) 737-1744

Asa H. Gordon Library
Savannah State University
Tompkins Road
Savannah, Georgia 31404
(912) 356-2183

The public was notified of the public comment period through mailings of the SRS Environmental Bulletin. a
newsletter sent to approximately 3500 citizens in South Carolina and Georgia, through notices in the Aiken Standard.
the Allendale Citizen Leader, the Augusia Chronicle, the Barnwell People-Sentinel. and The State newspapers. The

public comment period was also announced on local radio stations.

The 45-day public comment period began on May 1, 1998 and ended on June 14, 1998. However. no public
comments were received during this period. The Environmental Remediation and Waste Management (ER&W M
Program subcommittee of the SRS Citizen's Advisory Board (CAB) was given a briefing on the preferrad
alternatives on May 6, 1998. The ER&WM subcommuttee was supportive of the preferred alternative and made a
motion to the full CAB at the May 18, 1998 meeting to accept the preferred ajternative. This motion was accepted
with no opposition. The subcommittee also commended the site's successful use of the bioventilation system in the
remediation of the unit's subsurface soil. The Responsiveness Summary, provided in Appendix A of this Record of

Decision (ROD), and the final RCRA permit wall indicate that no comments were received.
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Iv. SCOPE AND ROLE OF THE OU WITHIN THE SITE STRATEGY

RCRA/CERCLA Programs at SRS

RCRA/CERCLA units (including the D-Area OSB) at SRS are subject to a multi-siage remedial investigation
- process that integrates the requirements of RCRA and CERCLA as outlined in the RFL'RI Program Plan (WSRC,

1993b). The RCRAJCERCLA processes are summarized on Figurs 3. Fizure 5 illuszates the investigaticn and
characterization o;’ potentially impacted environmental media jsuch as soil, sediment, surface water, 2rd
Zroundwater) comprising the waste unit and surrounding areas; the 2valuation of risk to human kealth and the local
ecological community; the screening of possible remedial actions to identiy the selected technology that will protect
human health and the environment; implementation of the selected alternative, decumentation that the remediation
has been performed competently: and evaluation of the effectiveness of the techrology. The steps of this process are
iterative in nature, and include decision points that involve concurrence between DOE (as owner/manager), EPA and
SCDHEC (as regulatory oversight), and the public. The RCRA/CERCLA process as applied to the D-Area OSB is

outlined below.
RFI/RI Work Plan

Prior experience in the Superfund program has identified a strong need for streamlining the remediation process
(EPA, 19891a). To address this need, DOE has developed the Streamlined Approach for Environmental Restoration
(SAFER) (Daily et al, 1992). DOE Headquarters identified the D-Ar=a OSB as a 7:lot project for the
implementation of SAFER and elected 1o design the D-Area OSB RF/RI Work Plan using SAFER methodologies.

The SAFER program combines elements of two recognized processes developed for managing uncertainty at
differeat points in the environmental restoration process: the data quality objectves (DQO) precess, developed by
the Quality Assurance Management Staff of EPA (Neptune et al,, 1990) and the Observational Approach (GA),
which is rooted in management of uncerwinty in waditonal geotechnical enzinezring Jppiicaiions Peck, 1969). The
OA provides a framework for managing uncerainty twoughout the environmental resteration process, while the
DQO precess focuses on establishing the quality and quantity of data required 0 help maks decisions at various
points in the environmental restoration process. Description of the DQO process is found in Data Qualiry Objectives

Process for Superfund, Interim Final (EPA, 1993).
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The SAFER method incorporates the DQO and OA processes to achieve the following:

« enhanced cmph—asis on planning

* linkage of data collection to dectsion-making needs

»  explicit recognition and management of uncertainey

* direct and efficient application of information gained as planning and remediation proceed

*  early convergence on a remedy

» informing and soliciting input from key stakeholders (regulators and public)

SAFER emphasizes the use of decision rules to quantitatively define data adequacy in the RFI/RI process. Each
decision rule provides a quantitative statement defining what quantity and quality of data provide adequate
information upon which decisions can be based. Inherent in the idea of the decision rule is the understanding that
there will be uncentainty in the decision-making process. The goal is to identify data adequacy that provides
acceptable unceruainty in making decisions while managing the residual uncertainty. The objective of the decision
rule is to establish the linkage between the problem at the unit, its remedial objective, and data requirements. This

will be done iteratvely, first based on preliminary understanding and then modified as more information is obtained.

Federal, state, and local regulatory agencies are recognized as key stakecholders within the SAFER process.
Contnuing concurrence with regulatory requirements is an implicit SAFER objective. " Data from previous
environmental investigations, performed under the existing phased investigation approach, are included in the
SAFER design. SAFER's iterative approach allows regulatory concurrence as the invesuigation proceeds. The
SAFER process was implemented at the D-Area OSB as an Expedited Site Characterization (ESC) field effort that

sought to accomplish project objectives in a rapid fashion while maintaining data quality.

The inital step in the SAFER process consists of identifying probable conditions at the investigation site and
developing a conceptual site model (CSM) based on those conditions. This conceptual model is used to concentrate
the unit investigation on the processes, medium(s). constituents. exposure pathways, and potential receptors most
likely 10 be found during the investigation. With the model in mind. a more focused work plan can be developed 1o

fully address each item identified in the model.

Section V provides the unit-specific CSM for the D-Area OSB OU and a summary of the characteristics of the

primary and secondary sources and release mechanisms for the unit as determined in the RFI/RI.
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Based on the CSM for the D-Area OS3. 3 etaiied sampling and araivsis flan waas prepared and implementad
(WSRC. 1993a. b; 19964). The unit assessment plan and conlfirmation sampiin2 plans wers designed to characterize

the following scurces and rzlease mechanisms:

* pomary source: disposal oenches comprising the D-Area OSB
"+ prnimary release mechanisms: deposition and infilration/percolation
*  source media (primary media impacted): surface soil aad subsurfacs soil
*  secondary release mechanisms: fugitive dust generation. volatilization. vezzrative i2ioticr upiake, stormaater
runoff. and leaching into the groundwater

*  exposure media (secondary media impacted): air, produce. surface water, sediment, and groundwater

-

RFL/RI Characterization Report

The primary purpose of the RFI/RI is to establish unit-specific constituents (USCs) that pose potential risk through
various exposure routes and to determine their distribution in the media associated with the unit. As an indicator of
unit-specific contamination, the results of the analysis of soil, surface water, and sediment samples at the unit were
compared to 2x mean background concentrations, and the groundwater analytical resuits were compared with EPA
primary maximum contaminant levels (MCLs) or 2x mean background concentrations where no MCL exists.

Compounds that exceed these comparison levels are called USCs and their nature and extent were evaluated in detail
in the RFI/RL

To address the identified sources and release mechanisms in the CSM, the following RFI/RI unit characterization

objectives were identified for the D-Area OSB (WSRC, 1993a):

+  enhance and refine the lithologic and hydrogeologic characterizaticn of the subsurface in the vicinity of the D-
Area OSB unit

+  establish backzrourd concentrations of potential contaminants in soil. groundwater, surfacs water, and sediment
to determine the impact on these media associated specitically with the operation of the D-Arza OSB unit

¢ determine the USCs, if anx, released to the various environmental media refated to the D-Area OSB

. - address aspects of the CSM related to sources, release mechanisms, and exposure media, and/or refine the CSM
based on the data collected

+  define the horizoatal and vertical extent of contaminants in the impacted media

*  assist in Jetermining the feasibility of potential remedial alternatives through the collecticn of preliminary soil

engineerning parameters
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*  confirm groundwater analyvtical data generated by the onsite lab during the SAFER process. with analsses for

USCs generated by a conventional. offsite laboratory data

BRA

The purpose of a BRA is to develop risk information to assist in the decision-making process for remedial sites
(EPA, 1989b). This risk assessment follows the EPA Risk Assessment Guidance for Superfund (EPA, 1989b. ).
According to EPA, 1989b, a BRA should provide the following:

< an analysis of baseline risks and help determine whether there is a need for remedial action

*  abasis for determining levels of chemical and radiological constituents that can remain in-situ, on-unit and that
will be adequately protective of human health and the enviroament

*  abasis for comparing potential human health and ecological impacts of various remedial alteratives

= aconsistent process for evaluating and documenting risk to public health and the environment

The BRA assesses risks that may result from a release of, and exposure to, chemical contaminants under reasonable
maximum exposure (RME) condition$. The assessment uses current and hypothetical furure land use scenarios and
associated receptors with the assumption that constituent concentrations remain the same as reported in the RFURI.

The RME represents the highest exposure that is reasonably expected to occur at the unit.

During the development of a BRA, risk from the unit is quantified. based on unit-specific data, for current and future
human and ecological receptors, through the multiple exposure routes identified in the CSM. Carcinogenic nsk at
or above 1.0 x 10 (one excess human cancer in a population of one million) is considered significant. In additicn. if
the hazard index (HI) is greater than 1.0 for noncarcinogenic constituents, there is concern that adverse health etfects

can occur.

The information from the BRA supports identification of those areas where no further action or selected remedial
actions are warranted. The BRA also provides the basis for deriving risk-based constituent levels that are protectusz
of human health and environment [remedial goal options (RGOs)] for use in consideration of remedial alternatives

A summary of the results of the BRA for the D-Area OSB is presented in Section VL

CMS/FS

The results of the RFI/RI Report and the BRA provide the basis for establishing unit-specific remedial action
objectives (RAOs) in the CMS/FS. RAOs for the D-Area OSB were developed to address: unit-specific
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sontaminants. media of concerm. potaniial sxposurs pathwass, and ramediation goals. To2 RAOs wers Sased on the

nature and extznt of contamination, threatened resources, human and :nvironmental risk information, and the
potential for human and 2nvironmental exposurz. [n addition, the preliminary remediation goals for the D-Area OSB
were developed based upon applicable or relevant and appropnate requirements (ARAR3) or other information from
the RFI/RI Report and the BRA. '

The methcdologies used to identify ard screen ralevant technologies for the remediation of the waste unit followed
an establisied remedy selection proczss developed by the EPA. The goal of this process is 1o select corractive
measurss/remedial actions that are protective of human héal:h and the znvironment. (hat maintain protection over
time, and that minimize contaminant {or waste) mobility, toxicity, or volume through treatment, when possible
[CERCLA 300.430 (a)(1)(I)]. The selection of a response action for the D-Area waste unit procezded in a series of
steps, as defined in the National Oil and Hazardous Substances Contingency Plan (NCP) of November 20, 1985 (50
FR 47973), and as outlined in Figure 6. In addition, the remedial alternatives were further evaluated against the

following nine selection criteria established by the NCP:

+  overall protection of human health and the environment :
« compliance with ARARs

+ long-term effectiveness and permanence

» reduction of toxicity, mobility, or volume through treatment

« short-term effectiveness

» implementability

e cost

.« state acceptance

+ community acceptance

The results of the OMS/ES conducted for the D-Area OSB are summarized in Section VIL and a summary of the

comparative analyvsis of the alternatives is provided in Section VIIL

SB/PP

The culmination of the response action selection process is the SB/PP. The purpose of the SB/PP is to facilitate
public participation in the remedy selection process through the solicitation of public review and comument on all the
remedial alternatives described. The SB/PP presents the lead agency's preliminary recommendation(s) conceming

how test to uadertakz a remedial action at a particular w ste unit. The SB/PP descrites all remedial options that

to
[R¥)
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were considered in detail in the CMS/FS. and explicitly identifies both the preferrzd alternative for a remedial acucn

at a waste unit and the preference rationale for that alternative.

The SB/PP directs the public to the RFUR!, BRA. and CMS/FS reports as the primary sources of detailed. unit-
specific information and information on the remedial alternatives analyzed. It also provides information on how the

public can be involved in the temedy selection process. The public is notified of a public comment period throuzh
mailings of the SRS Environmental Bulletin, through notices in the Atken Standard. the Allendale Citizen Leader. the

Barnwell People — Sentinel, The State, and Augusta Chronicle newspapers, and through announcements on local

radio stations.

ROD

The ROD documents the remedial action plan for a waste unit and consists of three basic components: 2a
Declaration, a Decision Summary, a Responsiveness Summary. The purpose of the Declaration is to certify that the
remedy selection process was carried out in accordance with the requirements of CERCLA and, to the extent
practicable. the NCP. The Decision Summary is a technical and informational document that provides the public
with a consolidated source of information about the history, characteristics, and risks posed by the unit, and includes
a summary/evaluation of the cleanup alternatives and the considerations that led to the selected remedy. The
Responsiveness Summary presents comments received during the public comment period on the SB/PP, and a
response to each comment or criticism that was submitted in writing or orally. The Responsiveness Summary for the
D-Area OSB is provided in Appendix A and an explanation of significant changes resulting from public comment on

the SB/PP for the unit is provided in Section XI.

SRS received a RCRA hazardous waste permit frmﬂ SCDHEC. which is renewed every five years. The D-Area OSB
is a Solid Waste Management Unit (SWMU) listed on the SRS RCRA Permit because the unit received hazardous )
substances. Thus, the remedial decision for this SWMU requires a RCRA Permit Modification. No comments were
received during the public comment period on the proposed remedial action and the associated draft RCRA permut
modification (May | through June 134, 1998). This is indicated in the Responsiveness Summary of this ROD

(Appendix A) and in the final RCRA Permit. The final RCRA Permit and this ROD document the final decision for
this OU.

Post-ROD Documentation

The post-ROD documentation consists primarily of the design documents that are required prior 0 inidating a

remedial action. Specific post-ROD documents include the combined Remedial Design Work Plary Remedial

25
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4

Design Repert’ and Remedial Action Work Plan (RDWP2RDR/RAWP; aad the combined Pasi-Construciion Report
and Final Rzmediation Report {PCRFRR). A discussion of the schedules that apply to these dccuments is provided

in the SB/PP and in Section XIII of this ROD. .

- ’ - ’ ..' L4
D-Area OSB Remedial Strategy
Tre RFURI precess provides a methed of managing the stzps that lead :9°the cltimate remediation of a specific waste
urit. An ogerable unit (OU) usuaily consists of the contamina':d Fedia (sources. soil, zroundwarer. sediments.
surface water, and air) specific 10 a waste unit and the proposed actions r2iated to their characizrizztion and ultimate

remediation, and/or the timing of those actions.

The overall strategy for addressing the D-Area OSB was to: (1) characterize the waste unit by delineating the nature
and extent of contamination and identifving the media of concern (perform the RFI/RI); (2) perform a BRA to
evaluate media of concemn, constituents of concern (COCs), and exposure pathways, and to characterize potential

risks; and (3) evaluate and perform a final action 1o remediate, as needed, the identified media of concern.

The D-Area OSB is an OU located within the Savannah River Floodplain Swamp watershed. Several OUs within
this watershed will be evaluated to determine impacts, if any, to associated streams and wetlands. SRS will manage
all OUs to minimize impact to the watershed. Based on characterization and BRA information, the D-Area OSB
does not significantiy impact the watzrshed.  Upon disposition of all OUs within this watershed, a final,
compre.;mnsive evaluation of the watershed will be conducted to determine whether any additional actions are
necessary. Based on the BRA and vadose zone modeling after the IRA and biovent testing, the soils at the unit do
not warrant further remediation. Additionally, results of the BRA indicated that surface water and sediment at the
unit do not require remediation. Groundwater is the only medium identified in the BRA that requir=s svaluatton of
remedial alternatives.  The D-Arza OSB investigation considerad all unit-specific groundwater. Based on the
investigation of the groundwatzr, the contamination in the water table aquifer is apparzntly attbutable to the D-Arza
OSB wastes. The proposed action for the D-Area OSB groundwater, soil. sediment, and surface water is a final

action.
V. OU CHARACTERISTICS

A CSM was developed for the D-Area OSB that identifies the primary source. primary contaminated media,
migration pathways, zxposure pathways, and potential receptors for the unit. The CSM for the D-Area OSB is
presented in Tigurss 73 and 75 and is based on the daca that are presented in the RCRA/CERCLA decumentation for

this unit. The d:ta summary reports (WSRC. 1996b. c. d. e) and the combined RCRA Facilicy Investigation/
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Remedial Investigation Report and Baseline Risk Assessment for the D-Area Oil Seepage Basin (WSRC, 1997a,
contain detailed analytical data for all of the snvironmental media samples taken in the charactenization of the

D-Area OSB. These documents are available in the Administrative Record File (see Section [I).

The primary data used for the RF/RI and BRA were collected during the ESC Phase I, Phase I, confirmation phase
(Phase [II), Phase IV, and the post IRA soil sampling conducted during 1995 and 1996. All samples were analyzed

in accordance with EPA-approved protocols.

As an indicator of unit-specific contamination, the soil, surface water, and sediment results were compared o 2x
mean background concentrations, and the groundwater results were compared with EPA Primary MCLs or 2x mean
background concentrations, where no MCL exists. Compounds which exceed these comparison levels are called

"USCs (Table 1) and their nature and extent are evaluated in detail in the RF/RI and BRA Report.

For the analysis of the nature and extent of contamination, soil sample results were grouped into three depth intervals
for both the unit and the background borings in conformance with the depth intervals evaluated in the BRA. These
depth intervals are 0.0 to 0.3 m (0-1 ft), and 0.0 to 1.2 m (0-4 ft) which covered the exposures from surface soil and
subsurface soil, respectively, as evaluated in the BRA. Analyses were also conducted on samples from a deep soil
interval, extending below 1.2 m (4 ft) to evaluate the nature and extent of contamination in the deep soil for the unit.
All groundwater samples collected and analyzed were taken from the uppermost aquifer and were evaluated as a
single group. Additonal physical and hydraulic analyses regarding the effects of the local weak aquitards on the

movement of groundwater and contaminants were also conducted.

Primary Sources and Release Mechanisms

The primary source for the contamination of the various media is waste oils disposed in the D-Area OSB. a series of
unlined trenches consuucted to a depth of 1.2 10 3.7 m (4 to 12 f1) (Figure 3). These wastes were deposited directly
into the deeper soil, greater than 1.2 m (4 ft) deep. and even into the local groundwater, when the water table was
close to the surface. The waste oils disposed of in the D-Area OSB originated in D Area and other areas at SRS. and
were disposed of in the D-Area OSB because they were unacceptable for incineration in the 400-D powerhouse

boilers. The D-Area OSB has been out of service since 1975, when it was backfilled with soil.

The primary release mechanisms are deposition (contaminants deposited directly into the soils) and

infiltration/percolation (contaminants migrating vertically and laterally into the pore spaces of the soils).
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Secondary Sources and Release Mechanisms

Secondary source media impacted by waste dispisal activities at the D-Area OSB include surface soils and
subsurface soils within the basin and the basin perimefer. Secondyry release mechanisms for surface soil include:
fugitive dust generation, volatilization, biotic uptake, and s;onhwat;r.mnoff. Respective secondary media impacted
for these release mechanisms are: air (dust), air (v:gpor). bio;a. an_d surface water. The secondary release mechanism
for subsurfacs soil is leaching. The exposure medium for ontaminants that leach Tom soil is zroundwater, which
may 12 turn Jischarze o and undergo potential chemical constittent exchange ith diow. swzam sediment, and
surface watzr. A detwailed sampling and analysis plan was preparzd and implementzd to invastizats these secondary
sources and a complete description of the sampling meth:ds and preotocols is provided in the RFLRI Report and
BRA (WSRC, 1997a).

Media sampled for investigation of this unit included soil (at multiple [depths). groundwater (from the uppermost

aquifer), surface water, and sediment (Carolina bay and the adjacent wetland).

Seventy-five compounds were detected at least once above screening levels in the soil, groundwa(&, surface water,
and sediment associated with the D-Area OSB and have been designated as USCs, as listed on Table 1. Those
compounds detected in soils were 23 metals, 15 volatile organic compounds (VOCs), 3 semi-volatile organic
compounds (SVOCs), 11 pesticides/polychlorinated biphenyls (PCBs). and 5 ligands. The zroundwater beneath the
basin and as far downgradient as 320 m (1,050 ft) in the shallow aquifer contained USCs including 15 metals, 4
ligands, 16 VOCs, 4 SVOCs, 3 pesticides/PCBs, and towal petroleum hydrocarbons (TPHs). Sediment and surface
water in the Carolina bay and wetlands contained USCs comprised of 8 VOCs, 2 SVOCs. 4 pesticides/PCBs, 15

metals, 1 ligand. and diesel range organics (DROs) and TPHs.

A larzz fracticn of the analytical results above detection limits {cr this report ars estimated (“J7-flag zed) values, with
concenrrations telow the sample quantitation levels. The majerity of sample result that exczed the quantitation
level excesd it by less than an order of magnitude. Therzfore, the Jata set for this inv 2522100 contains mainly low-

level detections of compounds in both soil and groundwater.
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Table 1
- USC:s for all Media
Surface | Subsurface Deep Ground- Surface
Soil Soil Sail water Water Sediment
{Post IRA)Y | (Post IRA) | (Post IRA) | (Pre IRA) | (Pre IRA) | (Pre IRA)
Volatles
cetone 6/14 11/28 13/30 31773 5/5
enzene 2/13 5/28 9/30 779 1/5
romomethane 279
utonone, 2-(MEK) /14 428 1630 473
arbon Disulfide 5/30 9773
arbon Tetrachlonde 679
hiorobenzene 1714 1728 1730 6/79
hloroethane 179
hloroform 1714 1728
ichloroethane, 1.1- 1779
ichloroethene. 1.2 - (total) 5130 575
ichloroethene. 1,2 - cis 2218
thylbenzene 1128 1730
[Methylene chloride (Dichloromethane) 1414 28/28 26/30 1/79
Styrene 1/28 1/30 28
[Tetrachloroethene (PCE) 914 16/28 2223 1/5
[Toluene 1930 28
Trichloroethene (TCE) 414 728 5/30 . 351223 45
Trichlorofluoromethane 248
inyl Chionde (Chloroethene) 1730 24213 2S5
[Xylenes 1/28 15/30
Semivolatiles
is(2-cthylhexyl) phthalate 230 3126
enzoic acid 214 228
utylbenzylphthalate 8
-n-butyl phthalate 30 15126 s
ichlorobenzene, 1.2- 1726
ichlorobenzene. | .4- 1726
Petroleum Indicators
iesel range organics : 38
otat petroleum hydrocarbons (purgeable) 1714 8
(C4-C12)
Pesticides/PCBs
pha-BHC 1714 1728 1730 3/80
eta-BHC 114 128
DD. 44 130 1.8
DE. $.4'- 7714 1228 4730
DT.4.4'- ns 8/23 3130 18
elta-BHC 1730 1726
ieldrin 1728 430
dosulfan [ 1/8
ndnin 1714 1728 1730 226
ndrin ketone 1/8

(Table page 1 of 2)
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Table 1 (continued)
USC:s for all Media
Surf:.tcc Subsu{facc‘ D“P Ground- Surface
(Pofto gu)' (Pofto rlxlu) (P';:fxo rgu) e Vaer 1 Sediment
(Pre IRA) | (Pre [RA) (Pre IRA)
PesticidessPCBs (continued) .
IGamma-chlordane 1.80
fHeptachior spoxide 1:28
11..i:1d.mc - /14 1728
JPCB-12:4 . 1,30.
PCB-1260 std 5728 4/30
Metals - .
L\.lumjnum . + - 1/39 1329 s
Antimony . 5/20 1/8
Arsenic 4128 9/30 178
[Barium 1¥30 1/5 1/8
Beryllium ) 29/30 4/154
admium 514 12728 10/30 3/154
alcium U114 628 30730 13/29 1/8
omium 6/14 1328 2730 )
obalt A 23730 71154 175
opper ‘614 1228 1 -t1330 /5
ron Y14 3/28 1427154 /8
d 7114 22728 13/30 3/5
fagnesium 3714 728 30720 20/29
fanganese 19/30 427154 3/8
ercury M4 1428 16730
vickel 1714 3/28 28/30 1/154 /5
otassium 128 30/30 729
Selenium 6/14 6/28 8/30
Silver 3730 15/133
Sodium 2230 8/29
Thallium 34 528 730 1729 s
[Vanadium 8/14 728 /154 5
[Zinc 6/14 8/28 13/30 11/29 15 1/8
) Ligands
hemical oxyg=n demand 412
vanide 114 e 7,30 s
Jitrate as nitrogsn 10713 19:28 10/13
vitrogen by Kjzicdaal method 1414 28,28 13/18
H 2
uifate 814 17/23 VAR |
otal organic carten RER)
otal Orzanic Halogens =4
otal chosonates 25 P) 1414 18,23 19/18 32

Note:

(Table page 20f 1)

The numoers on this table reflect the number of samples excesding the media-syecitic scr2ening value over the total
number of samples collected.
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Soil

The analytical data indicate that there has been minimal impact to the surface and subsurface soil media {down to 1.2
m (4.0 fuy] from past disposal activity at the D-Area OSB. This conclusion is supported by the historical record for
the unit. The trenches that received the waste oils and other debris were constructed to a depth of 1.2 10 3.7 m (4-12
ft), which resulted in waste placement beneath, rather than into, the shallower soils. The wastes were deposited onto
the deeper soil, and even into the local groundwater when the water table was close to the surface. The greatest

tmpact is to the deep >1.2 m (>4 ft) soils into which the waste was deposited.

The pnncipal VOC constituents impacting soil quality at the basin are the chlorinated hvdrocarbons
{teachloroethene (PCE). trichloroethene (TCE), 1,2-dichloroethene (1,2-DCE), and vinyl chloride), which probably
represent a degradation series starting with the PCE and TCE deposited in the basin with waste oils and grease
(Table 1). The aromatic compounds benzene, toluene, ethylbenzene, and xylene (BTEX), which are commonly
associated with petroleum products like gasoline, are also found in the vadose zone soils, but appear to be of
secondary importance 1o the chlorinated hydrocarbons. Three other VOCs (acetone, 2-butanone. and melhylénc
chlonde) also appear to be related to waste disposal actions in the basin. The metals chromium, iron, lead, mercury
and zinc are distributed throughout the D-Area OSB in a fashion similar to the VOCs and appear to have elevated

concentrations within the soils of the trenches, primarily below the surface and subsurface soil horizons.

Groundwater

The principal contaminants found to exceed their respective screening levels in the groundwater (MCLs, where they
have been established, and 2x mean background, where no MCL ‘exists) are listed on Table 1 and include compounds
from all 7 analyte groups, except dioxins/furans. The pattern developed from a review of the dawa set is generaily
consistent with a source of contaminants in the basin and with a plume in the groundwater migrating downgradient

from the basin 1o the south and southwest in the uppermost aquifer.

Three chlorinated hydrocarbons (TCE. PCE. and vinyl chloride) were the most common VOCs detected and had the
highest concentrations. The uppermost aquifer contaminant plume outlined by these compounds is at least 320 m
(1,050 ft) long by 100 m (300 ft) wide and extends vertically from the water table surface down to at least 12 m (40
ft) in depth. The “green clay” occurs at 12 m (40 ft) bis and is expected o provide a barrier against decper vertical
migration of contaminants. The vertical geometry of the TCE plume is typical of dissolved organic compounds in an
aquifer with an internal downward vertical gradient. The source. area contains the highest concentrations and
narrowest lateral extent with concentrations decreasing and the cross-sectional area increasing with distance from the

source. In general. with the exception of a small portion of the aquifer in the immediate vicinity of the former

(V)
W
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uwanches. VCCs in the zroundwater wers found at conczarations feiow 100 ¢ 2l A smail area callzd the “hot spot”,
having an approximate diameter of 6 m (20 f). conuined the hizhest total concentrations of TCE (1.151 ug)

detected during the investigation.

TCE was the compound detected most frequently above the screening levels (Figures 8 to 11). It was found from the
water table aquifer down to the “green clav (Figure 10). TCE was also the compound detected farthest
doamngradiear [3.11 pgA (micrograms per liter)] 215 m (770 ) ;cu:hjucst of the basin. Concentrations detected in
the samples ranged from non-detect up to 1,151 ugd. with an avzragz of 3.0 ug/N. These data indicate that tfuis
compound is present in groundwater in a volume approximatzly 363 m (1.2CO f1) long by 1C0 m (300 ft) wide and

from the watar table surfac'é to 12 m (40 ft) in depth. .

PCE was the iecond most frequently detected VOC at concentrations above screening levels. Concentrations of this
compound ranged from below the detection limit up 1o 84.95 pg, with an average of 2.1 pg/l. The PCE plume is

smaller than, and wholly contained within, the TCE plume.

The third most frequently detected VOC above its screening level was vinyl chlonde. It was found throughout the
same aquifer zones as the two preceding compounds and is a degradation preduct of them because it was never used
at SRS. The concentrations of vinyl chloride ranged from below the detection limit up to 52.0 pg/l, with an average

of 1.1 pg/l. Like the PCE plume, the vinyl chloride plume is contained within the TCE plume.

The isomers of DCE were the fourth most frequently Jdetected VOC above screening levels. This compound can be
found in groundwater over a volume approximately 260 m (850 ft) long by 100 m (300 ft) wide and from the surface
to 12 m (40 ft) in depth. The lateral extent of this compound is the smallest of the four most commonly detected

VCCs and lies within the TCE plume shown on Figures 8 to 10.

Benzzne was detected in only 13 of 97 groundwater samples (16% ), with concenations ranging from non-detect to
6.2 uz/1. Only two of the anaiyses exceeded the pnmary MCL (3.0 pg/l). The disuibution of this constituent is

primarily localized in the shallow portion cf the aquifzr immediately bencath the basin.

The SVOCs detected in groundwater samples were primarily bis(2-¢thylhexyl) phthalate and di-n-butyl phthalate.
Because the concentrations of these compounds were lower in the vicinity of the basin, it appears that the detected
SVOCs do not originate at the D-Area OSB, but may be a result of sampling or analytical bias. Only one of 14
groundwater samples analyzed for DROSTPHs contained detectatle concerntrations. and this sample was from the
western-most disturbed soil arza. No dioxinsg/furans were detzcted in the 2% samples analyzed, and only 5

pesticides/PCBs were detected at concentrations above their MCLs.

36
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Groundwater samples were analyzed for metals and 22 were detected at least once at concentrations above their
quantitation limits. Generally. the metal concentrations are low when compared with background and are within an
order of magnitude—of the screening levels. The exceptions are iron and manganese, which have their maximum
concentrations (392.300 u g/l iron and 66,400 pg/l manganese) in the upper portion of the aquifer immediately below

the former trenches. Elevated concentrations of these two metals continue to the southwest of the unit.

Surface Water

Surface water was sampled in the wetlands located downgradient of the D-Area OSB. Six VOCs, 1 SVOC. 10
metals, and cyanide were detected at very low or estimated (“J"-qualified) concentrations. The impact of the

detected compounds is not significant when compared to background.

Sediment

Sediment at the unit was sampled from the Carolina bay to the west of the basin and from wetlands to the south. The
concentrations of all detected compounds were estimated (“J"-qualifiers) or low when compared to background. and

there were no apparent patterns to indicate the source for any of the detected constituents.

Fate and Transport Assessment .

The conditions at the D-Area OSB appear to be favorable to the natural breakdown of the organic contaminants
through the action of the in-situ bacterial population in the subsurface. Evidencs of the degradation of contaminants

in both the soil and groundwater are shown below:

SOIL GROUNDWATER
¢  Elevated carbon dioxide and methane in + depressed dissolved oxygen downgradient
) soil gas ‘
* o Depressed oxygen in soil gas * Enhanced mobility of iron and manganese
¢ Location of the soil gas anomalies in close  « Elevated chemical oxygen demand, chloride
proximity to the most contaminated and sulfate levels downgradient
location

*  Depressed pH levels in contaminated areas  + Depressed pH levels in contaminated areas
«  Bacterial “slime” and noxious odors in one  * Presence of breakdown products (DCE and
sample vinyl chloride)
»  Presence of breakdown products (DCE and
vinyl chloride)
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Soil Leachability Analysis

The soil dana set was subjected to analysis by the soil screening level (SSL) process and Multimedia Environmental
Pollutant Assessment System (MEPAS) computer model runs to evaluate--the‘,atcmjal for constituents in the soil to
migrate to the groundwater at levels exceeding their MCLs or risk-based concentrjtions (RBCs). Twenty-four
constituents failed the SSL screening process (7 VOCs. 4 pesticides, and 13 metals) and were considered to be.

potentially leachable from the soil to the groundwater.

Following the SSL evaluation, two types of MEPAS computer simulations were conducted: a unit-wide evaluation
for all 20 compounds and a “hot-spot” evaluation of the thrée constitueats (antimony, methylene chloride
(dichloromethane), and dieldrin) that failed the unit-wide test. All three of the remaining constituents failed the
second series of “hot spot” runs, indicating that they have the potential to leach to the groundwater at concentrations

exceeding the MCL or RBC, even after removing the sources from the most contaminated area of the trench.

After completion of the RFI/RI repor.t. a supplemental calculation for a mass-limited SSL (MLSSL) was completed
for methylene chloride. This supplcn;enlal calculation raised the target remediation concenwzation from 1.0
microgram per kilogram .(ug/kg) (the SSL) to 41 ug/kg (the MLSSL). This is well below the maximum
concenmation in the RFI/RI (2,400 pg/kg) but exceeds the curent (post-biovent test) sample results (4 ug/kz) by a
factor of 10 (WSRC, 1997b, c). The biovent test cycle has been extremely effective in removing methylene chloride

from the basin soils.

Groundwater Transport Analysis

The area in the vicinity of the D-Area OSB is currently listed as industrial future land use (DOE, 1996). Therefore,
the potential for utilization of the shallow water table aquifer for potable water uses is minimal, and the only valid
exposure scenario to unit groundwater is through the discharge of groundwater from the water table aguifer to the

Savannah River or Fourmile Branch.

The estumated flow rates in the aquifer beneath the unit indicate that constituerts in the groundwater could have
gaveled up to 2,350 m (7,700 ft) since the unit was opened in 1952, and up to 1,120 m (3.680 ft) since the basin was
closed in 1975 (WSRC, 1997a). The fact that the largest plume in the groundwater (TCE) extends only 365.83 m
(1.2C0 ft) from the source area (1/3 to 1/6 the distance predicted by groundwater flow) indicates that degradation,
volatilization, retardation and other factors are working to reduce the impact of the basin disposal practices on the

local groundwater.
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V1. SUMMARY OF OU RISKS

As part of the D-Area OSB RFI/RI process. a BRA was prepared to evaluate the potential risk to human health and
the environment from chemical contaminants identified in investigations at the D-Area OSB. The following sections
outline the results of the human health nisk characterization and the ecological risk characterization. A complete
discussion of the risk assessment methodology, receptor analysis, risk characterizations. and uncertainty within the

charactenzations can be found in the RFU/RI Report and BRA (WSRC, 1997a).

Unit-specific data from the RFU/RI were used to identify and screen constituents of potential concern {COPCs).
Exposure point concentrations were calculated and used to estimate potential exposures and risks to humans and
wildlife. Carcinogenic risks and hazard indices (HIs). based on a combination of exposure scenarios, locations, and

rzceptors identified in the CSM, were calculated and then compared to EPA risk guidelines [i.e., 1E-04 to 1E-06

carcinogenic risk, HI > 1, and Ecological Effects Quotient (EEQ) > 1]. COPCs were selected as preliminary COCs

(PCOCs) and designated as primary or secondary COCs, based on their individual contribution to total media risk or

hazard.

Human Health Risk Assessment

To evaluate the risk to human receptors due to the contamination at the D-Area OSB, unit-specific analytical data are
used 1o identify COPCs. Exposure point concentations are determined for each COPC to esumate the potental
exposure for various receptors and exposure scenarios. Receptors were selected based on the current land use and
two potential future land uses. Receptors include a current known on-unit worker (researchers and samplers), a
hypothetical future on-unit industrial worker, and a hypothetical future on-unit resident (Figure 7a). Environmental
media evaluated in the BRA include surface soil, excavated/subsurface soil, “hot spot” soil, surface water (wetland).

sediment (wetland and Carolina bay). and groundwater (Figure 7b).

Following the selection of human receptors for evaluation, the cancer risk and the noncancer health hazard were

estimated for each COPC and for each pathway/receptor combination, based on EPA guidance (EPA, {989b).

Carcinogenic risk is defined as the incremental probability of an individual developing cancer over a lifeume as a
result of pathway-specific exposure to cancer-causing contaminants (carcinogens). The risk to an individual
resulting from exposure to non-radioactive chemical carcinogens is expressed as the increased probability of cancer
occurring over the course of a 70-vear lifetime. At NPL sites incremental cancer risk is compared to the EPA target

risk range of one in ten thousand (1E-04) to one in one million (1E-06).
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Noncarcinogenic hazards are also evaluated o identify 1 level at which therz may be zorcern for potential
noncarcinogenic health effects. The hazard quotient {HQ), which is the ratio of the exposurs dose to the reference
dose. is calculated for each conurninant. HQs are summed for each exposure pathway to determine the specific HI
for each exposure scenario. If the HI exceeds unity (1.0), there is concemn that adverse health hazards might exist.
Current Land Use — Carcinogenic Risks

Under the current land use scenario, human health risks were characterized for the current on-unit worker. Estimated
cancer nsks from surface soil ingestion, dermal contact, and particular inhalation were less than 1E-06, indicating o

concern for carcinogenic health effects {Table 2).

Furure Land Use ~ Carcinogenic Risks

The hypothetical future on-unit worker scenario has two exposure routes with carcinogenic risks within the target
range of 1E-04 to 1E-06 (Table 2). Ingestion of excavated soil has a risk of IE:(—)G primarily due to the ingestion of
arsenic and PCB-1260, and ingestion of groundwater has an estimated risk of 5E-05 primarily due to the ingestion of
beryllium, bis(2-ethylhexyl)phthalate, and vinyl chloride. The risks for the future worker from all other pathways are
less than the EPA point of departure (1 E-06).

Several pathways for the future ox'w-unit resident have estimated risks within the target range (Table 2). Ingestion of
surface séil and excavated soil have risk values of 1E-06 and 1E-05, respectively. 'I:he primary contributor to risk
for ingestion of surface soil is PCB-1260. The primary contributors to risk for ingestion of excavated soil are arsenic
and PCB-1260. Ingestion of leafy, tuberous, and fruit produce grown in excavated soil has estimated risk values of
2E-06, 1E-06. and 3E-06, respectively. The primary contributor to risk for all of these pathways is arsenic. Dermal
contact (3E-06) with groundwater and inhalaton of VOCs (1E-05) in groundwater during showering aiso have
estumaied risks between 1E-06 and 1E-04. The nsk for hypothetical residential exposure to groundwater by
ingestion (2E-04) is the only pathway to exceed the target risk range. Bcrylfium. bis(2-ethythexyl) phthalate, and
vinyl chionde are the pnmary coatributors to the risks from ingesion and dermal contact, while groundwater

inhalation risk is due to 1,1-DCE, cis-1,2-DCE, and viny! chloride.

Current Land U'se — Noncarcinogenic He-ards

The BRA shows that potential adverse noncarcinogenic health effects are not likely to cccur because tie sum of the

Hls for the current on-unit worker scenario do not exceed a value of 1.0 (Table 2).

Future Land Use — Noncarcinogenic Hazards

Noncarcinogenic HIs for the hypothetical future on-unit worker do not exceed 1.0 for anyv of the pathways evaluated

(TaBte ™.
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Table 2
Summary of Risk-Based
- PCOCs, Grouped by Exposure Route
Receptor * Exposure Route/ Preliminary Carcipogenic Hazard
Pathway COCs Risks Index
Current Known Qn-Unit None None
Worker
Hypothetical Future Ingestion of Excavated PCB-1260, As 1.E-06
Worker Soil
Ingestion of Groundwater| Be, BEHP, Vinyl Chloride 5.E-05
Hypothetical Future | Ingestion of Surface Soil PCB-1260 1.E-06
Resident
Ingestion of Excavated PCB-1260. As 1.E-05
Soil
Fe, T, As 1.13
Ingestion of Homegrown
Produce Using Excavated
Soil
Leafy vegetables As 2E-06
Tuberous vegetables As 1E-06
Fruits As 3E-06
Ingestion of Groundwater| Be, BEHP, Vinvl Chloride, 2.E-04
L.1-DCE, PCE
Mn, T1, Fe. BEHP, 4
1,2-DCE (muxture)
Dermal Contact with Be. BEHP 3.E-06
Groundwater
Inhalation of 1,1-DCE, cis-1,2-DCE, 1.E-05
Groundwater
Vinvl Chlaride

* No Ecological Receptors were identified as being impacted by Unit-Specific Chemicals.
PCB = polychlorinated biphenyls

As = arsenic
Be = beryllium

BEHP = bis(2-ethylhexyl)phthalate

Fe = iron

BOLD = FINAL Risk-Based Constituents of

Concern.

Tl = thallium

Mn = manganese

DCE = dichloroethene
PCE = tetrachloroethene
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The HIs for hypothetical future resident 2xposurss equal or 2xczed 1.0 for the ingesticn of 2xcavated soil and for the
ingestion of groundwater (Table 2). The HI for ingestion of excavated soil is slightly greater than one and is
primarily a resuit of thallium. iron, and arsenic concentrations. The HI for groundwater ingestion during childhood
is 4 and the HI for groundwater ingestion during childhood through adulthood is 2. These hazards are due primarily

to thallium and manganese.

Total Pathwa~ Risks and Hazard Indices

Carcinogenic risks and noncarcinogenfc hazards associated with the individual exposure pathways for surface soil
(0-1 ft), excavated soil (0-3 ft), surface water, sediment and groundwater have been summed to obtain total pathway
risks and Hls for each receptor (worker and resident). The towal risk .from surface soil (0-1 foot) and 2xcavated soil
(03 ft) were summed with the total risk from surface water, sediment, and groundwater for a total risk from all
exposure pathways across all media for each receptor. - ,
The total pathway risk values for the current known on-unit worker, hypothetical future on-unit worker, and
hypothetical future on-unit resident are 6E-09, SE-05, and 2E-04, respectively. The risk values that exceeded the

EPA point of departure (1E-06) for the future receptors are a result of exposure to constituents in groundwater.

Touwl pathway HIs exceeded 1.0 for the future on-unit resident. These HlIs were 5 {for pathways excluding excavated
soil (04 f1)] and 6 [for pathways excluding surface soil (0-1 ft)]. The noncarcinogenic hazards for the future on-unit

resident were a result of exposure to chemicals in groundwater and exposure to arsenic in excavated soil.
Ecological Risk Assessmeat (ERA)

The purpose of the ERA component of the BRA is to evaluate the likelihood that adverse ecological effects are
occurring or may occur as a result of exposure of biologicallorganisnm 10 unit-specific chermical constituents. The
specific methodology followed in the ERA for the D-Area OSB consists of a two-tered evaluation. The first tier of
the procsss is the selection of ecological COPCs through a screening evaluation. Any analytes that fail the screening
are classified as COPCs and are evaluated in the second tier of the process, the ERA. The ERA is based on more
unit-specific and realistic assumptions than the consistently conservative assumptions used in the screening.
Accordingly, the ERA assesses whether COPCs, identified as having a potential to pose ecological nsk in a very

conservative screening, are actually likely to pose risk to assessment endpoints under existing or future conditions at

the unit.

COPCs are identified following gualification and evaluation of data. and screening of inorganics against unit-specific

background levels. Unit-specitic soil was grouped into exposure groups in three exposure areas: (1) the arza of the
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former basin, (2) the Carolina bay to the west, and (3) the wetland area to the south. Soil data from a depth of 0-0 3
m (0-1 fi) are used to estimate COPC exposure point concentrations under current land use conditions at the basin.
Subsurface soil samples from a depth of 0-1.3 m (0-4 ft) are used to evaluate future risk, under the assumption of
future excavation activity in the basin area associated with a hypothetical future human residential land use scenario.
Groundwater data collected at the unit are evaluated under the future scenario by conservatively assuming that
current groundwater concentrations of COPCs will discharge to surface water without attenuation or dilution.
Sediment data from the Carolina bay and the wetland and surface water data from the wetland are assumed to remain

unchanged under future conditions.

Exposure point concentrations for COPC selection are based on the maximum detecied concentration for each
exposure group. Exposure point concentrations for the ERA are based on the RME concentration, the highest
concentration to which a receptor may reasonably be exposed. [n selecting COPCs, those analytes that pass toxicity.
background, and frequency of detection screenings but have an aquatic bioconcentration factor greater than 300 are

re-included as COPCs due to their potential to pose risk through bioaccumulation and/or biomagnification.

The ecological study area at the D-Area OSB includes a variety of habitats, both terrestrial and wedand. No known
endangered, threatened, or special concern species exist in the study area. The basin area has been highly impacted
physicaily by previous activities at the unit, and the habitat (mowed field) is low in diversity and productivity. Areas
adjacent to the unit include a mesic pine/hardwood forest. a Carolina bay wetland, and a blackgum/sweetgum

wetland.

Following the identification of ecological COPCs and the characterization of the ecological communities of the study
area, ecological assessment endpoints are selected so as to determine whether relevant policy goals (protection of the
environment under CERCLA and protection of wetland surface waters under the Clean Water Act) are being auained
at the OU. Ecological risk from unit-specific COPCs is assessed on the basis of the potential for adverse effects on
the assessment endpoints: (1) survival and reproduction of tertestrial wildlife populations at the unit, inciuding
herbivores and predators; and (2) survival and reproduction of populations of aquatic species and of terrestrui
wildlife species that prey on aquatic species in the wetland near the unit. Effects on assessment endpoints are
predicted from measurement endpoints (e.g., levels of COPCs that have been shown to produce toxic effects 1n
animal studies). Decision rules by which the potential for effects on assessment endpoints are decided are stated in

terms of the measurement endpoints and are based on the calculaton of HQs.

In order to evaluate potential effects on the assessment endpoints, multiple ecological receptor species are chosen 1o
represent the multiple rophic levels of the ecological communiues present within the study area. The receptors

evaluated include: (1) aquatic organisms directly exposed to surface water and sediment; (2) a herbivorous rodent
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(meadow vole) directly exposed to soil. sediment. and surfacs water, as well as biotic uptaks of COPCs: and (3)
predators (mink and green-backed heron) that are directly exposed to environmental media as well as to

bioaccumulative COPCs in the food chain.

Risks to each of these receptors from the exposure groups at the OU are estimated on the basis of calculated HQs.
COPCs with an HQ greater than one are designated as PCOCs. Risk is estimated for both current conditions and
hypothetical future conditions (i.e.. assuming wildlife exposures to subsurface soil that may be excavated, and
assuming exposure of aquatic organisms to current groundwater concentrations of COPCs). PCOCs are individualy
evaluated based on th'eir chemucal and toxicological characteristics and the uncertainty asscciated with their HQ
value. Those PCOCs that are estimated to have a significant potential 1o cause adverse ecological effects are
summarized for each combination of exposure area, receptor, and medium. This subset 4of COPCs is further
evaluated based on uncertainty in the risk asScssmeﬁL’ confidence in the risk estimates, and the ecological
significance of the risk estimated to be posed by these PCOCs. This evaluation of ecological significance ultimately

determines whether each PCOC actually poses significant ecological risk and warrants designation as a final COC.

The ecological receptors identified as having a significant potential for toxicological effects at the D-Arca OSB are
aquatic, semi-aquatic, and benthic organisms living in the Carolina bay and the wetdand. The community of
aquatic/semi-aquatic organisms that can be supported by the Carolina bay is inherenty restricted in diversity and
abundance of organisms due to the intermittent character of the inundation of the bay and its hydrological isolation.
The ERA found that there may be significant potential for adverse effects from DRO on the more sensitive members
of the aquatic community during chronic, long-term exposures. However, such exposures are unlikely due to the
frequent dry periods during which the aquatic animal community is essentially absent. DRO at the concentrations
detected in sediment is unlikely to significantly affect populations of aquatic species at the Carolina bay, therefore,

the ecological risk posed by DRO is considered insignificant, and it is not a final COC.

The aquatic community in the arm of the wetland that extends to the south of the OU also is subject to intermittent
desiccation, though it appears to be a more diverse and productive community than that of the Carolina bay. A
potential for adverse ecological effects on this community is indicited by the measured concentrations of aluminum
and barium in surface water and of DRO and TPH in sediment. Chronic exposure of aquatic organisms (e.g.,
invertebrates, fish, and amphibians) to these contaminants at RME levels could reduce reproduction and/or increase
mortality among sensitive individuals sufficiently to cause a reduction in population size. However, if such effects
are limited to the small area evaluated, the larger ecological community of the wetland system is unlikely to
experience significant effects, such as a loss of species. Therefore. aluminum and barium in surface water and DRO
and TPH in sediment of the wetland are unlikely to pose significant ¢ecological risk to the wedand assessment

endpoint (the biodiversity of the aquatic community), and they are not considered to be ecological final COCs.

Wi
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In summary. the assessment of ecological nisk at the D-Area OSB indicates that the COPCs and environmental media
in the exposure areas evaluated do not pose significant risk to ecological assessment endpoints. and policy goals for
the OU are achieved under baseline conditions. There is essentially no likzlihood of unit-specific chemicals causing
significant impacts to the community of species in the vicinity of the unit. Based on their toxicity at their current
concentration, none of the COPCs identified in soil, sediment, or surface water at the D-Area OSB are estimated to

pose significant ecological risk.
COCs

PCOCs. which include primary and secondary COCs, were selected for the D-Area OSB because they exceed
ARARS, because they exceed risk-based criteria in the BRA, or because they are projected to have the potential 10
leach to the groundwater at levels exceeding an MCL or RBC. Primary COCs are defined in the human health nisk
assessment as constituents that contribute a chemical-specific cisk of more than 1E-06 or an HQ of greater than 0.1 t0
any media risk estimate that exceeds a |E-04 risk or an HI of 3. Secondary COCs are defined as those constituents
in each medium contributing a chemical-specific risk greater than 1E-06 or an HQ of at least 0.1 (o0 a media with a
risk greater than 1E-06, but not more than 1E-04 or an HI of one or greater, but not more than three. Table 3 lists all

PCOCs and the basis for their qualification as PCOCs.

The final risk-based COCs are presented by potential receptor scenario, pathway. and exposure route in Figures 12
through 16.

Final COCs were selected from the PCOCs by evaluating the uncertainty associated with each chemical during each
phase of the RFVRI/BRA (Table 4). Eight groundwater PCOCs (1,1-DCE; cis-1.2-DCE: towal 1,2-DCE: benzene:
dich]éromclhanc (methylene chloride); PCE; TCE: and vinyl chloride} were judged to be USCs and. therefore. final
COCs. One soil PCOC [dichloromethane (methylene chloride)] was judged to be a USC and. therefore. a final COC.

(W1Y
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Table 3
Summary of PCOCs
Risk or
PCOC Name Basis Hazard Pathways
Value
, PRIMARY GROUNDWATER COCs !
1.1- Dichlorocthene exceeds risk criterion 2E-06 resident {childhood through adulthood) ingeston
4E-06 resident (childhood duough adulthood) inhalation
1.2-Dichlorocthene (cis-) exceeds MCL’
i.2-Dichioroethene (mixed) exceeds hazard criterion 0.27/0.49  resident {childhood through adulthood / childhood
only) ingestion
Aatimony exceeds hazard criterion 0.17/025  resident {childhoed through adulthood / childhood
only) ingesticn
Benzene exzezds MCL?
Beryllium exceeds nisk critenon 2E-04 resident { childhood through adulthood) ingeston
Bis(2-ethylhexyl)phthalate exceeds risk cnterion 1E-05 resident (childhoed through adulthood) ingesuon
exseeds MCL?
exceeds hazard ctiterion 0.1/02 resident (chiidhood through adulthood / childhood
only) ingestion
Dichloromethane exceeds MEL! . N
lron exceeds hazard criterion 0.37/0.6 resident (childhood through adulthood / childhood
only) ingestion
Manganese exceeds hazard criterion : 04/077 resident (childhood through adulthood / childhoed
only) ingestion
Tetrachloroethene exceeds risk criterion 2E-06 resident (childhood through aduithood) ingeston
exceeds MCL?
Thallium exceeds hazard criterion 09/1.7 resident (childhood through adult / childhood onlyd
ingestion
exceeds MCL.?
Trichloroethene exceeds MCL? .
} Vinyl chlazide exceeds risk criterion 2E-05 resident (childhood through adulthood) ingestion
exceeds MCL?

SECONDARY GROUNDWATER COCs®

1.1-Dichlorocthene exceeds risk criterion 4E-06 resident (childhood through adulthood) inhalation
1.2-Dichlorocthene (cis-) exceeds risk criterion 4E-06 resident (childhood through adulthood) inhalation
Beryllium exceeds risk criterion 4E-05 industrial worker ingeatiles J

exceeds risk criterion 1E-06 resident (childhood through adulthood) dermal

) contact

Bis(2-<thylhexyl)phthalate exceeds nisk criterion JE-06 industrial worker ingestuon

exceeds risk criterion 1E-06 tesident (childhood through adulthood) dermal

contact

Vinyl chlonde exceeds risk criterion SE-06 industrial worker ingestion

exceeds risk criterion 4E-06 resident (childhood through adulthood) inhalaton

PRIMARY SOIL COCs'*
Anamony Projected to leach to groundwater in excess of MCL or RBC
Dichloromethane Projected to leach to groundwater in excess of MCL or RBC
Dieldrin Projecied to leach (o Zroundwater in excess of MCL or RBC
Thallium Projected to leach 1o groundwater in excess of MCL or RBC
SECONDARY SOIL COCs **

Arsenic exceeds nsk critenon 1E-06 industrial workzr ingestion (so0il O-1.2 m)

exceeds nsk cnterion SE-06 resident ingesucn and produce ingeston (0-1.2 m)

exceeds hazard cnterion 0.2 resident {childhood only) ingestion (soil 0-1.2 m)
lron exceeds hazard criterion 0.2 resident (chuldhood only) ingestion (soil 0-1.2 m)
PCB-1260 exceeds risk criterion |E-06 resident (childhood through adulthood) ingeston

(soil 0-0.3 m)

Thallium exceeds hazard criterion 0.7 resident (childhood onlv) ingesgon (soil 0-1.2 m)

Prymary COCs are Jefined 13 COPCs whad zontnbute ugnificanty ichermacal ipeciie ~3X of 1 ‘ean | E-06 o chemacal specuic hazard of 0 1Y to a pathway
having 2 towal nsk of Jreater than 1E-04 or HI greater U Uvee, ot #h ve Sroecial (0 feah (0 groundwaler i soncemranons 2icoeding an MCL or RBC.
Secontary COCs are Settned 13 COPCs thar Save 3 Sherakal (pecfic Tamuer max jreaier “an LE-06, 3 1 soncarsnogene

hazard of 71 wAxd Jomnbules 10 3 pathe ay \azard greater han dag

Sud COCa are leveoped from post-HUA prase [V Saw). only  Prz-IRA Lo are Wi 2presentauve 36 Sarent ute o,

e

3 See Tuke T-1:n SRC. 1993
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Table 4

cheriuinly Matrix for COCs

CATEGORY UNCERTAINTY LEVELS *

1
L Unit | Background  JunitRelated] .. | Risk | Exceeds ] Overh | Retelnas
Constituent Name History | Comparison Aualytical Distribution Toxicity Assessment] ARAR? Level of Final
Uncertainty |  COC?
Groundwater COCs
Antimony high LOW high high high high high high no
Hengene LOW 1.OW LOW LOW LOW high LOW 1LOW YES
Beryllivm high high LOwW high LOW LOW high high "o
Bis(2-cthylhexyl)phthalate high LOwW LOW high LOW LOow LOW high no
Dichloroethene, (cis-)1,2- LOW LOwW LOwW LOW LOW LOwW LOW LOW YES
Dichloroethene, {(mixed-)1,2- LOW LOW LOW LOW LOW LOW LOW LLOW YES
Dichloroethene, 1,1- LOW LOW Low LOW high LOW LOW LOW YES
Dichloromethane (methylene chloride) high LOW high LLOW 1.OW high 1.OW LOW Yy
lron ' high LOW 1LOW LOW high high high high no
Manganese high LOW LOW LOW high high high high no
Tetrachluroethene LOW L.LOW LOW 1.0W LOW LOW LOW 1.OW YES
Phatlium high LOW high high high LOW L.OW high no
Trichloroethene LOW LOW LOW LOW high high LOW LOW YES
Vinpl chloride LOW LOW LOow LOW LOW LOW LOW LOW YeS
Soil COCy
Antimony high high high LOW NA NA high high no
Assenic high high high high LOwW high high high no
Dichlaromethane (methylene chiloride) LOW LOW LOW LOW NA NA high LOW Yry
Dieldrin high high high high NA NA high high no
Iron high LOW lL.OW LOW high high high high no
PCH-1260 unknown LOW LOW high high high high high no
Fhallium high high LOW liigh high high high high no

* Uncertainty = "LOW" indicates that this analyte could be a final COC based solely on the indicated category.
¢ Uncertainty = "high” indicates that this analyte could not be a final COC based solely on the indicated category.
NA = Category dues not apply because this compound was added to this list based on its potential to leach to groundwater.
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V1. RAOS AND DESCRIPTION OF CONSIDERED ALTERNATIVES FOR THE D-AREA OSB OU

RAOs

RAOs address unit-specific contaminants, media of concern, potential exposure pathways, and remediation goals.
The RAOs are based on the nature and extent of contamination, threatened resources, and the potential for human
" and environmental e}(posure. Ininally, preliminary remediation goals are developed based upon ARARSs or other
information from the RFU/RI Report and BRA. These goals should be modified, as necessary. as more information
concerning the unit and potential remedial technologies becomes available. Final remediation goals will be
determined when the remedy is selected and shall establish acceptable exposure levels protective of human health

and the environment.

ARAR:s are those cleanup standards, standards of control, and other substantive requirements, criteria, or limitatons
promulgated under federal, state, or local environmental law that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site. The following three

types of ARARs have been developed to simplify identification and compliance with environmental requirements:

e  Action-specific requirements - set controls on the design, performance, and other aspects of implementation of
specific remedial activities.

e  Chemical-specific requirements — are media-specific and health-based concentration limits developed for site-
specific levels of constituents in specific media. There are two general sources of chemical-specific RGOs: (1)
concentrations based on ARARs, and (2) concentrations based on risk.

¢ Location-specific requirements must consider federal, state, and local requirements that reflect the

physiographical and environmental characteristics of the unit or the immediate area.

Action-specific and location-specific ARARs are addressed as part of the remedial alternatives developed for the
D-Area OSB groundwater. Only MCLs (as identified in South Carolina R.61-58.5 State Pnmary Drinking Water
Regulations and Federal 40 Code of Federal Regulations (CFR) 141 National Primary Drinking Water Regulations)
have been identified as chemical-specific ARARs. The groundwater is not a current source of drinking water:
however, all groundwater in South Carolina is classified as GB under South Carolina R.61-68 Water Classificauon
and Standards and, as such, is required to be addressed in some manner (State of South Carolina groundwaters must
undergo active remediation to achieve MCLs unless a groundwater mixing zone (GWMZ) is granted). MCLs will be

the clean-up standard for groundwater contaminants.
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The RFU/RI and BRA identified the following COCs for groundwater at the D-Area OSB: PCE; TCE: 1.1-DCE:
1.2-DCE: cis-1,.2-DCE; vinyl chlonide: benzene: and methylene chlonde.

Two of these contanunants (1,1-DCE and 1,2-DCE) became CQCs based on risk calculations. However, neither 1.1-
DCE nor 1.2-DCE were detected in the D-Area OSB groundwater at concentrations exceeding their respective
MCLs. MCLs are drinking water standards developed to be protective of human health and obtainable by current
treatment methods. Because these contaminants do not exceed the levels determined to be protective of human
heaith and safe for drinking water purposes. 1,1-DCE and 1.2-DCE will not be addressed in D-Area OSB
groundwater remediation. However, the remedial alternatives developed for the D-Area OSB groundwater include
groundwater monitoring of VOCs (with the exception of no action) that will be inclusive of 1,1-DCE and 1.2-DCE.

These VOCs are degradation products of TCE and require evaluation during remediation.

The primary chemical-specific ARAR for soil is an EPA SSL for methylene chloride (EPA, 1994). The screening
level limits the concentration of methylene chloride in soil to 1.0 pg/kg based on its potential to leach to
groundwater. A second screening level, the MLSSL (EPA, 1996), has been calculated 1o be 41 pg/kg based on unit
specific conditions. Following biovent testing, methylene chioride concentrations were below the MLSSL of 41
ng/kg. Therefore, because methylene chloride concentrations in the soil have been reduced to levels that cannot

leach to the groundwater above the MCL (WSRC, 19982a) remediation of deep soils is not warranted and it is not
addressed further in this document.

Based on ARARs and BRA results, the RAOs developed for the groundwater at the D-Area OSB QU are to:

* reduce risks to human health associated with dermal contact and ingestion of groundwater, and inhalation of

groundwater vapor

+ restore groundwater to achieve ARARs and RGOs

RGO:s for groundwater COCs will be equivalent to their respective MCL values. The groundwater contaminants that

will be addressed at the D-Area OSB and their corresponding MCLs are provided in Table 5.

At the close of the IRA. the contractor installed two honizontally oriented, perforated pipes along the length of the
former waste unit for treatability (biovent) study purposes. These pipes were used to force fresh air, nutrients and
tracers into the soils at a depth of about 8 ft in order to volatilize the constituents in the soil, enhance the acrobic
degradation of the constituents in both the soil and groundwater, and monitor the effectiveness of a potential soil

treatment program (WSRC, 1997b, c, d, ¢).
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Table 5
Final COCs, with Selected RGOs
Basis for Becoming Final COC Maximum Average Selected | Basi
FINAL Concentration | Concentration as1s
. RGO for
COCs Detected in RGO
Excess | Excess | Leach | Exceeds (ng) Groundwater | M8V
Risk | Hazard | to GW | MCL
Tetrachlorcethene X X 85 2.1 5.0 MCL
Trichloroethene X 1151 80 50 MCL
cis-1.2-Dichloroethene X 457 4.88 70.0 MCL
total-1.2-Dichloroethene X X 68.6 21.24 70.0 MCL
1.1-Dichloroethene X 0.84 0.399 7.0 MCL
Vinyl Chloride X X 52 1.1 20 MCL
Benzene X 6.2 0.22 5.0 MCL
Dichloromethane X X 9.5 0.16 50 | MCL
(Methylene Chloride)
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Secondary Source Alternatives

As pant of the investigation/assessment process for the D-Area OSB waste unit, a CMS/FS was performed using data
generated duning the assessment phase. Detailed information regarding the development and evaluation of remedial
alternatives can be found in the Correcrive Measures Study/Feasibiliry Sr&dy for the D-Area Oil Seepage Basin
" (621-G) (U) (WSRC, 1998a). The RFURI and BRA indicate that D-Area OSB groundwater poses a risk to human
health. Risk associated with ingestion, dermal contact, and inhalation of groundwater for the future on-unit worker
and resident result in risk greater than the EPA's target risk range for future use scenarios. Therefore, a CMS/FS was
conducted, which includes detailed analyses and groundwater alternatives. Concerning other environmental media,

the no further action alternative was selected for soil, and no action is required for surface water and sediment.

Remedial alternatives were not developed for soil, surface water, or sediment at the unit. Remediation of these
media is not warranted based on the evaluation of federal and state standards and the risk assessment. As discussed
above, the interim action and the biovent test cycle performed on unit soil adequately eliminated the source of
groundwater contamination. Six alternatives were evaluated for remedial action of the D-Area OSB QU

groundwater. Each alternative is described below.

Alternative GW-1 - No Action

Under this altérnative, no remedial efforts would be conducted to remove, treat, or otherwise reduce the toxicity,
mobility, or affected volume of contaminated media. An IRA and biovent test have been conducted for unit soils.
These reduced contarninant concentrations to acceptable levels. Biovent testing appears to have also reduced
groundwater contaminant concentrations in the vicinity of the testing. However, under the no-action alternative, no

further remedial efforts would be made to monitor or treat unit groundwater.

The semi-confining unit ("tan clay”) lying within the uppermost. water table aquifer is not continuous and has not
prevented contaminant migration. However, the next confining layer (“green clay”) provides an adequate barrier,
which prevents the migration of COCs to lower aquifers (Figure 10). Additionally, modeling results indicate that
under most sc?narios. contaminant plumes have already largely reached their maximum extent downgradient and wall
not migrate significandy further. Therefore, both the horizontal and vertical rugration of contaminants appears (o
have largely stopped. However, the no-action alternative would not provide a mechanism to monitor the migration
of contaminants in the future and confirm that further migration is not occurring. Additionally, the no-action

alternative would not guarantee that access to contaminated groundwater would be restricted.

If no action were implemented, no action would be taken to reduce or monitor contaminant concentrations.

Transport modeling of the D-Area OSB DCE, PCE. TCE. and vinyl chloride contaminant plumes indicates that
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without degradation concentrations would be reduced to below MCLs within 35 years. (Model runs that included
degradation indicated that the maximum time required for contaminants to reach their MCLs was only approximately
10 vears.) For the purpose of cost estimating, the maximum length of time to be evaluated is 30 years. as determined

by EPA guidance. Therefore. the cast of this alternative would include a review of remedy ¢very five vears for 30

years and would total $278,000.

Alternative GW-2 - Natural Arntenuation/GWMZ with Institutional Controls

Under this alternative, natura] subsurface processes. such as flushing, volatilization, biodegradation. adsorption. and
chemical reaction with subsurface matenals, would be allowed to continue to reduce contaminant concentrations in
the groundwater to acceptable levels. A GWMZ application has been approved by the SCDHEC under South
Carolina Regulations R.61-68 as part of this alternative. This GWMZ creates a specific area at the unit that would
be required to meet mixing zone concentration limits (MZCLs) at plume rhonitoring wells. Downgradient
compliance boundary wells would be instalied. Groundwater at this compliance boundary would be required 1o meet
RGOs (equivalent to MCLs). Between the compliance boundary wells and the plume wells, intermediate wells will
be monitored and compared to concentrations predicted by the fate and ransport models. The well locations for the
approved GWMZ are illustrated in Figure 17. In additon to groundwater monitoring, institutional controls will be

maintained to restrict access to groundwater until RGOs are met in all areas of the plume. Institutional conwols

would include:

» contolled access to SRS through existing security gates and perimeter fences
* signs posted in the area to indicate that groundwater in the vicinity of the unit has been contaminated by

hazardous materials

+ deed notification to any future landowner of groundwater contamination, as required under CERCLA Section
120(h)

Although institutional controls are inclusive of the alternatives (except Lhe no-action alternative), the DOE has
recommended that residential use of SRS land in the vicinity of D Area be prohibited (DOE, 1996); therefore, future
residential me.and potential residential water usage in this area is unlikely. Modeling of groundwater alternauves.
indicates that MCLs for the contaminants of concern will be met in the D-Area OSB groundwater in approximalely
10 years. Upon confirmation that RGOs have been achieved, neither the institutional controls at the unit nor the 5-

year ROD reviews will be required any longer.

Natural attenuation could effectively treat D-Area OSB groundwater. Results from bioventing testing indicate that

the source of groundwater contamination (the D-Area OSB soil) is abated and no longer contnbutes to groundwater
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contamination. Evidence presented in the RFI/RI and BRA indicated that natural degradation is occurming in D-Area
OSB groundwater. Herbert et al,, 1984, report that natural attenuation can be selected as a preferred remedial

option when the following site-specific conditions exist:

*  Groundwater is unsuitable for consumptive use.

= Contaminants degrade quickly or are not at highly toxic concenwrations.

»  There is low potential for exposure.

*  Active restoration is not feasible due to complex hydrogeologic conditions. )

*  There is low projected demand for future groundwater use.

*  The unit is in close proximity to a surface water discharge area, with dilution to levels that are protective of

human health and the environment.
The RFI/RI conducted at the D-Area OSB revealed the following:

*  The source of contamination at the D-Area OSB was removed during IRA in conjunction with the biovent
testing and no longer contributes to groundwater contamination.

»  Naturally occurring mechanisms will continue to reduce contaminant concentrations.

*  There are no receptors of groundwater at the D-Area OSB; therefore, there is low potential for exposure.

*  The aquifer is limited in thickness and yield and is not targeted for residential or commercial use; therefore,
projected demand for future groundwater use is low.

*  Modeling indicates that contaminant concentrations in the D-Area OSB groundwater would be reduced to below

MCLs prior to discharging to Fourmile Branch; therefore dilution in the surface water body is not necessary to
achieve MCLs.

Based on this information the contaminants in the D-Area OSB would be conducive to natural attenuation.

Howard (1990) reports that the half-lives for PCE range from one to two years, for TCE range from 1.5 months tc;
4.5 years, for cis-1,2-DCE range from eight weeks to eight years, for vinyl chloride range from eight weeks to etght
years, and for methylene chloride range from 14 days to eight weeks. The groundwater modeling effort utilized
contaminant degradation rates from the higher limit (slower degradation) of the range of half-lives for each
contaminant. Therefore, degradation times in the model output were conservatively estimated to be longer than
expected in the field. These model results indicate that all contaminants should be below their respective MCLs

within approximately 10 years. The primary conclusions of the groundwater modeling effort include the following:

1. Degradation is more effective at removing contaminant mass than the simulated extraction wells.
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Figure 17. Proposed GWMZ with Monitoring Well Locations
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None of the contaminants simulated (DCE, TCE, PCE, and viny! chioride) ever reached Fourmile Branch.

regardless of the modeled scenario.

3. Model runs that included degradation indicated that the maximum time required for contaminants to reach

MCLs was approximately 10 years.

4. Under most scenarios modeled (pumping, non-pumping, degradation, and no degradation). plumes do not

migrate beyond their current extent.

According to the Ground-Water Mixing Zone Guidance Document (SCDHEC. 1997). a GWMZ application must

demonstrate that the unit will meet the following four criteria:

1. "reasonable measures have been taken or binding commitments are made to minimize the addition of

contaminants to groundwater and/or control the migration of contaminants in groundwater”;

2. “the groundwater in question is confined to a shallow geologic unit that has little or no potential of being an
Underground Source of Drinking Water, and discharges or will discharge to surface waters without contravening

the surface water standards set forth in this regulation”;

3. “the contaminant(s) in question occurs on the property of the applicant, and there is minimum possibility for

groundwater withdrawals (present or future) to create drawdown such that contaminants would flow off-site™;
4. “the contaminants or combination of contaminants in question are not dangerously toxic, mobile, or persistent.”

A GWMZ application has been approved by the SCDHEC that demonstrates how D-Area OSB meets these four
criteria. Based on area characteristics and evidence presented in the GWMZ Application, a GWMZ for the D-Area

OSB is an appropriate part of natural attenuation remedies.

Based on data from monitoring wells around the D-Area OSB and groundwater wansport modeling (WSRC, 1997b,
Appendix B), remedial goal objectives will be met and MCLs will not be exceeded beyond the GWMZ. This
alternative will reduce the risks associated with groundwater ingestion, dermal contact, and inhalation by ensuring

that through natural GWMZ processes, the nearest groundwater receptor is not exposed to groundwater contaminated
above MCLs.
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Capital costs associated with natural attenuation would include the installation of nine new monitoring wells. Wells
would be samplcd—qumerly the first year and semiannually thereafier. Operation and maintenance costs would
include groundwater monitoring, maintenance of institutional controls. and a review of remedy everv five years until
contaminant concentrations are reduced to below their MCLs within the mixing zone. Transport modeling of DCE,
PCE. TCE, and vinyl chloride indicates that this will be achieved in approximately 10 years. The total estimated

cost associated with natural attenuation is $391,000.

Alrernative GW-3 . Bioremediation with Institutional Controls

Under this alternative, groundwater would be extracted from the leading edge of the plume, oxygen and other
nutrients would be added, and then the supplemented water would be injected back into the plume area via injection
wells. Institutional controls would be maintained as part of this alternative to prohibit access to unit groundwater
(i.e., SRS security, sign posting, and deed notifications). Groundwater monitoring would also be conducted to

monitor contaminant concentrations and any migration.

This alternative would utilize the same natural processes as natural attenuation, discussed in the previous subsection.
Bioremediation would involve the injection of oxygen and nutrients into the subsurface, which should expedite
natural biodegradation processes. Based on unit conditions and modeling results, bioremediation could effectively

reduce contaminant concentrations in less than ten years.

Following addition of nutrients and oxygen, groundwater would be injected into the aquifei'. Injection would require

a vanance to inject water exceeding MCLs.

Components of Alternative GW-3 include installation of new monitoring wells, a groundwater extraction system, an
oxygen/nutrient addition system, and wells through which the teated groundwater would be reinjected. Operation
and maintenance costs associated with this alternative would include nutrients, operation, and groundwater
monitoring (quarterly the first year and semiannually thereafter). It is estimated that this remedy will take less than
ten years to reach MCLs. A review of remedy would be required at five and ten years. Estimatéd costs associated

with Alternative GW-3 total $1,102.000.

Alternative GWa - Air Sparging Hot Spot Areas/GWMZ with Institutional Controls

Alternative GW-4a includes air sparging at the hot spot areas within the contaminant plume. COC concentrations in
the hot spot areas would reduce rapidly, allowing natural subsurface processes, such as flushing, volatilization,
biodegradation, adsorption, and chemical reaction with subsurface materials to reduce contaminant concentrations in

the remaining contaminant plume. Based on physical properties of unit contaminants. air sparging would provide
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effective treatment. A GWMZ would be applied for under South Carolina Regulations R.61-68 as part of this
alternative. This would create a specific area at the unit that would be required to meet MZCLs at plume monitoring
wells. Downgradient compliance wells would be installed. Groundwater at this compliance boundary would be
required to meet RGOs (equivalent to MCLs). Between the compliance boundary wells and the plume wells,
intermediate wells will be monitored and compared to concentrations predicted by the fate and transport models.
Vadose zone soils and groundwater would be monitored to determine contaminant removal rates. [nstitutional
controls to restrict access to unit groundwater would be maintained as a component of Alternative GW-4a (i.e., SRS
security, sign posting, and deed notifications). Groundwater contaminant concentrations would also be monitored to

ensure that concentrations decrease as a result of treatment and contaminants do not migrate.,

Costs associated with Alternative GW-4a include the labor and materials needed to construct the sparging system.
Also included in the costs is operation and maintenance of the system and a remedy review every five years until
clean-up levels are met. It is estimated that contaminant concentrations would be sufficiently reduced through air
sparging in less than 10 years. Operation and maintenance would include air, soil, and groundwater monitoring, and
operation. Groundwater would be sampled quarterly the first year and semiannually thereafter. Estimated costs

associated with Alternative GW-4a total $1,080,000.

Alternative GW-4b - Air Sparging with Institutional Controls

Air sparging would involve the injection of air into a series of wells in the area of the groundwater plume. The air
would migrate upward through the aquifer in the form of bubbles. The air would volatilize VOCs and carry them up
through and out of the aquifer, through the vadose zone, and into the atmosphere where they could be degraded (e.g..
by photolysis). Vadose zone soils, as well as groundwater. would be monitored to determine contaminant removal
rates. Nine additional monitoring wells would be installed as part of this alternative to monitor contaminant
concentrations in groundwater. Institutional controls would be maintained to prevent access to unit groundwater.

Based on physical properties of unit contaminants, air sparging would provide effective treatment.

Costs associated with Alternative GW-4b include the labor and materials needed to construct the sparging system.
Also included in the costs is operation and maintenance of the system and a remedy review every five yvears untl
clean-up levels are met. It is estimated that contaminant concentrations would be sufficiently reduced through air
sparging in less than 10 years. Operation and maintenance would include air, soil, and groundwater monitoring, and
operation. Groundwater would be sampled quarterly the first year and semiannually thereafter. Estimated costs

associated with Alternative GW-4b total $1,144,000.
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Alternative GW-5 - Extraction/Stripping/Discharge with Institutional Controls

This alternative would generally require three components: an extraction sysiem, a treatment system. and a discharge
system. Institutional controls and groundwater monitoring would also be implemented and maintained as a

component of this alternative.

Extraction Svstem
Contaminated groundwater would be extracted using either extraction wells or interceptor trenches. For purposes of
this document, extraction wells will be considered the preferred extraction technique. Selection of the appropriate
extraction system would be determined during Corrective Measures/Remedial Design. The objective of extraction
would be to capture groundwater contaminants. Based on groundwater quality data from the RI, contaminants are
limited to the upper two aquifers, which are both located above the "green clay” confining unit (Figure 10). An

extraction system would, therefore, have wells that are screened in the upper two aquifers.

Modeling of groundwater extraction indicated that two extraction wells would be necessary downgradient of the
plume. The extraction well located in the upper aquifer would be pumped at approximately 3 gallons per minute and
the lower well would be pumped at approximately 2 gallons per minute. As part of this alternative, new monitoring

wells would be installed to confirm reduction in concentrations of contaminants.

Groundwater exwraction has been proven effective in containing groundwater plumes. Based on the high hydrautic
conductivity in the impacted area of the aquifer, extraction wells would be effective at this unit. Modeling indicates
that clean-up levels could be reached in 9 years (with degradation) to 25 years (without degradation).

Air stripping is a physical process in which volatile compounds in groundwater are transferred to an air stream.
typically using a packed tower. Compounds with a Henry's Law Coefficient (H¢) greater than 0.01 are readily
stripped. 1,2-DCE (cis and trans), methylene chloride, PCE, TCE, and vinyl chioride have H.s of 0.29. 0.15. 1.08.
0.38, and 3.4, respectively. Therefore, DCE, methylene chloride. PCE, TCE. and vinyl chloride would be effecuvely

removed through air stripping. Air stripping would effectively treat contaminated groundwater at the D-Area OSB.

Discharge

Under this alternative, treated groundwater would be discharged to an existing National Pollutant Discharge
Elimination System (NPDES) permitted outfall or to infiltration galleries. For purposes of this document. it is
assumed that wreated groundwater would be discharged at the nearest existing NPDES outfall.  Selection of the

preferred discharge option would be conducted during Corrective Measures/Remedial Design.
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An NPDES permit places a restriction or effluent limitation on the quantities, discharge rates, and/or concentrations
of pollutants that may be discharged into surface waters. Therefore, the effluent limitations specified in the existing

NPDES permit would determine the type and extent of treatment required prior to a discharge.

Costs associated with this alternative would include the labor and materials needed to construct new monitoring
wells, an extraction system (assumed extraction wells), an air stripping system, a discharge line 10 the NPDES
outfall, and modification of an existing NPDES permit. Operation and maintenance costs for the system include
operation of the system. groundwater monitoring, maintenance of institutional controls, and a remedy review at five

years, which is the estimated time required to meet RAOs. The estimated costs associated with this alternative total
$1.305.000.

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF THE ALTERNATIVES

Each of the remedial alternatives was evaluated using the nine criteria established by the NCP [40 CFR § 300.430 (e)
(], The criteria were derived from the statutory requirements of CERCLA Section 121, to provide the basis for

evaluating alternatives and selecting a remedy. The nine criteria are listed below:

overail protection of human health and the environment

* compliance with ARARs

* long-term effectiveness and permanence

» reduction of toxicity, mobility, or volume through treatment
+  short-term effectiveness

»  implementability

* cost

e state acceptance

*  community acceptance

In selecting the preferred alternative, the above mentioned criteria were used to evaluate the alternauves developed
in the Corrective Measures Study/Feasibility Study for the D-Area Oil Seepage Basin (631-G) (U) (WSRC, 1598a).
Seven of the criteria are used to evaluate all the alternatives based on human health and environmeatal protection,
cost, and feasibility issues. The preferred alternative is further evaluated based on the final two criteria: state
acceptance and community acceptance. The comparative analysis for the five groundwater alternatives. using the
first seven criteria. is presented in Table 6. Brief descriptions of the nine criteria are provided below, followed by a

brief comparison of soil and groundwater alternatives based on the critenia.
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Comparative Analysis of Groundwater Alternatives

Alternative
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QOverall Protection of Human Health and the Environment

The remedial alternatives are assessed to determine the degree to which each alternative elirninates, reduces. or

controls threats to human health and the environment through teaument, engineering methods. or institutional

controls.

All groundwater alternatives, except no action, would be protective of human health and the environment because
they result in a decrease of contaminant concentrations and include institutional controls to restrict access to unit
groundwater. The alternatives also include monitoring to verify that contaminants do not exceed target levels at
compliance boundaries (if applicable) and that contaminant concentrations are decreasing. As contaminant
concentrations decrease, risks to human health associated with ingestion, dermal contact, and inhalaton of
groundwater would be prevented. The BRA determined that groundwater contaminants do not pose a significant risk
to ecological receptors. Additionally, modeling results indicate that the nearest surface water body downgradient of
D-Area OSB will not receive groundwater contaminants at concentrations exceeding MCLs. Therefore, all

alternatives are protective of the environment.

Compliance with ARARs

ARARs are federal and state environmental regulations that establish standards that remedial actions must meet.

There are three types of ARARs: (1) chemical-specific, (2) location-specific, and (3) action-specific.

Chemical-specific ARARs are usually health- or risk-based levels or methodologies that, when applied to unit-
specific conditions, result in the establishment of numerical values. Often these numerical values are promulgated in

federal or state regulations.

Location-specific ARARs are restrictions placed on the concentration of hazardous substances or the conduct of
activities solely because they are in specific locations. Some examples of specific locations include floodplains.

wetlands, historic places, and sensitive ecosystems or habitats.

Action-specific ARARs are usually technology- or remedial activity-based requirements or limitations on actions
taken with respect to hazardous substances or unit-specific conditions. These requirements are triggered by the

particular remedial activities that are selected to accomplish a remedy.
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In addiuon to complying with ARARs. other criteria, guidance, or proposed standards are “to be considered™ even

though they are not legally binding, because they may provide useful information or recommended procedures, when

setting remedial objectives.

Under all groundwater alternatives, contaminant concentrations in groundwater would remain above current MCLs
(chemical-specific ARARs) for the near future, but would meet MCLs following remediation. However. the no-

action alternative would not provide monitoring to confirm when MCLs are reached.

No action-specific ARARs are associated with Alternative GW-1. Alternatives GW-2 and GW-4a would require
compliance with the GWMZ. Alternative GW-3 would require a variance to inject groundwater exceeding MCLs.
Such a variance may be difficult to obtain. State air quality regulations would apply to emissions from Altematives
GWd4a, GW-4b, and Alternative GW-5, but should not be difficult to meet. Alternative GW-5 may also require an
NPDES permit modification, which should not be difficult to obtain. Alternatives GW-3, GW-4a, GW-4b, and

GW.-S would also require construction permits, which should not be difficult to obtain.

No location-specific ARARs are associated with Alternative GW-1. The potential location-specific ARAR

associated with Altermatives GW-2, GW-3, GW-4a, GW-4b, and GW-5 would require protection of the nearby
wetlands.

Long-Term Effectiveness and Permanence

The remedial alternatives are assessed based on their ability to maintain reliable protection of human health and the

environment after implementation.

All alternatives except the no-action alternative would result in a permanent reduction of contaminants to below
remediation goals (MCLs) by an effective means of treatment. The no-action alternative would not provide
treatment to reduce contaminant concentmrations and would result in contaminants remaining at the unit above

regulatory limits.

Process controls are available for Alternatives GW-3, GW-da, GW b, and GW-§ that could adequately and retiably -
control each system. Allernative GW-2 would not require any process controls. All alternatives except no action
would also utilize institutional controls and groundwater monitoring to restrict access to unit groundwater and
monitor treatment effectiveness, respectively. The no-action alternative would provide no control over existing

groundwater contamination.
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Reduction of Toxicitv, Mobilitv, or Volume Through Treatment

The remedial alternatives are assessed based on the degree to which they employ treatment that reduces toxicity (the

harmful nature of the contaminants), mobility (ability of the contaminants to move through the environment), or

volume of contaminants associated with the unit.

Alternative GW-1 would provide no weatment of groundwater contaminants. Alternative GW-2 would involve
passive treatment through natural attenuation processes and would result in decreases in contaminant toxicity,
mobility, and volume. Alternative GW-4a includes natural attenuation as part of the active treatment alternative.
Alternatives GW-3, GWa, GW-4b, and GW-5 would provide active weaunent of unit contaminants 1o reduce the
toxicity, mobility, and volume of groundwater contaminants. Each alternative would result in reaching MCLs; the

time frames required to reach MCLs are provided in the following section.

Short-Term Effectiveness

The remedial alternatives are assessed considering factors relevant to implementation of the remedial action.
including risks to the communirty during implementation, impacts on workers, potential environmental impacts (e.g..

air emissions), and the time required to achieve protection.

Remedial goals (MCLs) would be met by each alternative in the following time periods based on groundwater
modeling (WSRC, 1998a, Appendix B), and professional experience:

+ Alternative GW-1 35 years
« -Altemmative GW-2 10 years
* Altenative GW-3 <10 years
e Aliternative GW-4a <10 years
e Alternative GW4b <10 years
+  Alternative GW-§ 9 years

Alternative GW-1 would not require any remedial actions and would, therefore, not result in any risk to remedial
workers. Of the remaining alternatives, Alternative GW-2 would result in the least risk to remedial workers and
Alternative GW-5 would result in the most. However, no significant risks are associated with any of the alternauves

and compliance with the health and safety plan should protect remedial workers during implementation.
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Construction and implementation activities would not endanger the community for any of the alternatives. However,
a minimal risk would be associated with Alternatives GW -3a, GW-4b, and GW-5 due to air emissions from the

treatment systems. However, compliance with air regulations would provide protection to the community.

All alternatives except no action would involve some disturbance to the environment. This disturbance would be
least for Altemmative GW-2 and greatest for Alternative GW-5. However, precautions would be taken to minimize

disturbance.

Implementability
The remedial alternatives are assessed by considering the difficulty of implementing the alternative including
technical feasibility, constructability, reliability of technology, ease of undertaking additonal remedial actions (if

required), monitoring considerations, administrative feasibility (regulatory requirements), and availability of services

and materials.

All alternatives could be readily implemented with no difficulty obtaining materials or equipment. All alternatives
except the no action alternative would provide an effective means of treatment and grouhdwater monitoning to
evaluate treatment effectiveness. The added effectiveness provided by injecting nutrients uﬁder Alternative GW-3
would likely be limited due to subsurface heterogeneities and preferential pathways that would develop. It would
also be difficult to evaluate overall performance because the arecas of preferential pathways will have increased
bioactivity. None of the alternatives would preclude any further remedial action, should it be deemed necessary in
the future. All alternatives except no action would require approval of permits or variances. Obtaining approval is
not anticipated to be difficult for any of these alternatives except Alternative GW.3, which would require a vanance
10 injecl groundwater exceeding MCLs. However, obtaining such a vanance would not likely prevent

implementation of the alternative.

Cost

The evaluation of remedial alternatives must include capital, operational. and maintenance costs. Present value costs
are estimated within +50/-30 percent, per EPA guidance. The cost estimates given with each alternative are prepared
from information available at the time of the estimate. The final costs of the project will depend on actual labor and
material costs, actual site conditions, productivity, competitive market conditions, final project scope, final project

schedule, and other variable factors. As a result, the final project costs may vary from the estimates presented

herein.
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For case of comparison, the total estimated present worth costs for each alternative are listed below:

Alternative GW-1 $278,000
Alternative GW-2 $391.000
Alternative GW-3 $1,102,000
Alternative GW4a $1.080.000
Alternative GW-4b $1.144,000
Alternative GW-5 $1.309,000

State Acceptance

In accordance with the FFA, the state is required to comment on and approve the RFI/RI Report and BRA, the
CMS/FS, and the SB/PP. State acceptance of previous documentation as listed above has been obtained. Also, state

acceptance of the GWMZ application has been obtained, as well.

Community Acceptance

Community acceptance of the preferred alternative is assessed by giving the public an opportunity to comment on the
remedy selection process. A public comment period was held from May 1, 1998 1o June 14, 1998 during which
comment was invited from the general public. No comments were received during this time. The ER&WM Program
subcommittee of the SRS CAB was given a briefing on the preferred altematives on May 6, [998. The ER&WM
subcommittee was suppdnive of the preferred alternative and made a motion to the full CAB at the May 18, 1998
meeting to accept the preferred alternative. This motion was accepted with no opposition. The subcommittee also

commended the site’s successful use of the bioventilation system in the remediation of the unit's subsurface soil.

X. THE SELECTED REMEDY

The selected remedy for the D-Area OSB deep soils is No Further Action, since RAOs have been achieved by the
IRA and biovent testing.

The selected remedy for shallow soil, surface water, and sediment is No Action, because no COCs in those media

were identified in the RFI/RI/BRA.
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The selected remedy for D-Area OSB groundwater is Alternative GW-2: Nawral Auenuvation/. GWMZ with
Insututional Controls. Under this alternative. natural atiznuation mechanisms such as biodegradation. flushing,
volatilization, adsorption, and hydrolysis would continue to reduce contaminant concentrations in the groundwater to
acceptable levels. Results from the bioventing study, conducted as part of the interim action, indicate that the source
of groundwater contamination (i.e., the D-Area OSB soil) was abated as a result of the combined interim action and
biovent test, and no longer contributes to groundwater contamination. Evidence indicating that natural attenuation
processes are occurring in the D-Area OSB groundwater was presented in the RFI/RI Report and BRA and included:
(1) decreased dissolved oxygen levels in groundwater, which indicates that microorganisms are utilizing a
combination of the contaminants as a carbon source and oxygen within the groundwater as an oxygen source (0
produce energy, (2) elevated chemical oxygen demand, chloride, and sulfate levels downgradient, (3) depressed pH

levels in contaminated areas, and (4) presence of breakdown products.

Researchers report that natural attenuation is appropnate for sites with certain characteristics and -emphasis on the
removal of the contaminant source and the ability of the specific contaminants to naturally degrade. Herbert et al.,

1984, report that natural attenuation can be selected as a preferred remedial option when the following site-specific

conditions exist:

*  Groundwater is unsuitable for consumptive use.

+  Contaminants degrade quickly or are not at highly toxic concentrations.

*  There is low potential for exposure.

«  Active restoration is not feasible due to complex hydrogeologic conditions.

»  There is low projected demand for future groundwater use. ‘

*  The unit is in close proximity to a surface water discharge area, with dilution to levels that are protective. of

“human health and the environment.
The RFI/RI conducted at the D-Area OSB revealed the following:

e The source of contamination at the D-Area OSB was removed during [RA in conjunction with the biovent
testing and no longer contributes to groundwater contamination.

*  Naturally occurring mechanisms will continue to reduce contaminant concentrations.

»  There are no receptors of groundwater at the D-Area OSB; therefore, there is low potential for exposure.

*  The aquifer is limited in thickness and yield and is not targeted for residential or commercial use; therefore,

projected demand for future groundwater use is low.
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¢ Modeling indicates that contaminant concentrations in the D-Area OSB groundwater would be reduced to below

MCLs pnor to discharging to Fourmile Branch: therefore dilution in the surface water body is not necessary to
achieve MCLs.

Based on this information the contaminants tn the D-Area OSB would be conducive to natural attenuation.

The time required to degrade the unit-specific contaminants was conservatively estimated through groundwater
modeling. The modeling indicates that all contaminants in groundwater would be reduced below their respective

MCLs within approximately 10 years, which is well within the time-frame that DOE plans to maintain control of the
SRS.

A GWMZ application, defined under the South Carolina Regulations R.61-68, has been approved by the SCDHEC
as part of this alternative (Figure 17). Mixing zones are considered in situations where the source of groundwater
contamination has been removed and contaminant concentrations are decreasing by natural processes. This
alternative will demonstrate through monitoring that RAOs will be met, MZCLs (Table 7) will be achieved
throughout the aquifer, MCLs will be achieved at the compliance boundary, and predicted concentrations will be
achieved at intermediate wells, as described in the approved GWMZ application. Implementation of this alternative
involves installation of nine new wells and monitoring of a total of 12 groundwater wells. Based on area
characteristics and evidence presented in the GWMZ Application, a GWMZ for the D-Area OSB is an appropriate
part of a natural attenuation remedy and has been approved by the SCDHEC.

The D-Area OSB is in an industrial use zone, as identified in Figure 3.3 of the SRS FFA Implementation Plan
(WSRC, 1996e), for both current and anticipated future land use. Although the remediation decisions for this unit
were. based on the industrial use scenario, the groundwater remedy will achieve the more protective residential use
scenario. The D-Area OSB currently meets unrestricted land use criteria for soils, sediment and surface water.
Groundwater beneath the unit exceeds the MCLs. Although institutional controls are included in all of the
alternatives (except the no-action alternative), the DOE has recommended that residential use of SRS land in the
vicinity of D Area be prohibited (DOE, 1996); therefore, future residential use and potential residential water usage
in this area is unlikely. Modeling of groundwater transport processes as part of the evaluation of the remedial
alternatives indicates that MCLs for the contaminants of concern will be achieved in all areas of the D-Area OSB

groundwater after approximately 10 years. Upon confirmation that MCLs have been achieved, institutional contols

at the unit will no longer be required.

Per the EPA Region-IV LUCs Policy. a LUCAP for SRS and a LUCIP for the D-Area OSB will be developed and
submitted to the regulators for approval. The LUCAP will be submitted under separate cover, whereas the LUCIP
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will be submitted_with the RDWP/ RDR/ RAWP in accordance wath the post-ROD document schedule provided in
Figure 18. The LUCIP details how SRS will implement. maintain. and monitor the land use control elements of the

D-Area OSB ROD to insure that the remedy remains protective of human healith.
The LUC objective necessary to ensure the protectiveness of the preferred alternative is:
e  Prevent unauthorized access to the D-Area OSB contaminated groundwater plume.

The institutional controls required to prevent unauthorized exposure to the contaminated media at the D-Area OSB
include the following:

« controlled access to the D-Area OSB through existing SRS security gates and perimeter fences and the site

use/site clearance programs

signs posted in the area to indicate that groundwater in the vicinity of the unit has been contaminated by

hazardous matenials

e notification of groundwater contamination to any future landowner through deed notification, as required under

CERCLA Section 120¢h)

A certified survey plat of the site will be prepared by a registered land surveyor and will be included with the post-
ROD documents. If D-Area OSB is transferred to non-Federal ownership prior to remediation of the groundwater to
the MCLs for the COCs, reevaluation of the need for deed restnctions would be performed through an amended
ROD with EPA and SCDHEC approval. The survey plat will be reviewed and updated, as necessary, at the ume the

site is ransferred and will be recorded with the appropriate county recording agency. The D-Area OSB is located in
Aiken County.

Along with the institutional conmols identified above, implementation of the selected remedy will involve the
placement of compliance boundary monitoring wells between the basin and the downgradient stream and periodic
monitoring of these compliance wells against the MCLs. This alternative will meet RAOs. MZCLs will be achieved
throughout the aquifer and MCLs will be achieved at the comphance point as described in the approved GWMZ
application. All monitoring, compliance, and reporting requirements to satisfy the GWMZ demonstrauon should be

met in accordance with Section 5 of the approved GWMZ application.
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Table 7
MZCLs and MCLs for COCs

Constituent of Concern MZCL MCL
g (gl
Tetrachloroethene 85 ' 50
Tnchloroethene 1150 5.0
Cis-1.2-Dichloroethene 457 70.0
1,1-Dichloroethene 7.0 7.0
Total-1,2-Dichloroethene 70.0 70.0
Vinyl Chloride 32 2.0
Benzene 6.2 5.0
Methylene Chloride 9.5 5.0
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X. STATUTORY DETERMINATIONS

The selected remedy for the D-Area OSB deep soils is No Further Action, since RAOs have been achieved by the
IRA and biovent testing.

The selected remedy for shallow soil, surface water, and sediment is No Action, because no COCs in those media

were identified in the RFI/RI/BRA.

Based on the findings of the D-Area OSB RI and BRA, groundwater contaminants present a risk to human health
through ingestion, dermal contact, and inhalation. Modeling of unit groundwater indicates that naturally occurring
processes, such as flushing, volatilization, biodegradation, adsorption, and chemical reaction with subsurface
materials, would effectively reduce contaminant concentrations in groundwater to target levels within approximately
10 years. Monitoring wells would be used to verify that MCLs are not exceeded at compliance boundaries and that
MZCLs would not be exceeded in the area of the contaminant plumes. Institutional controls would be maintained to

limit access to unit groundwater until MCLs are satisfied. Natural attenuation is the most cost effective remedy for

D-Area OSB unit groundwater.

The selected remedies for all media are protective of human health and the environment, complies with federal and
state requirements that are legally applicable or relevant and appropnate to the remedial action, and is cost-effective.
These remedies can be easily implemented with minimal risk to remedial workers, the community. and the
environment. These remedies would also provide a permanent solution to unit contamination that would not require
any future remedial actions and satisfy the statutory preference for remedies that employ treatment that reduces

toxicity, mobility, or volume as a principal element.
XL EXPLANATION OF SIGNIFICANT CHANGES

The SB/PP provides for involvement with the community through a document review process and a public comment
period. No comments were received during the 45-day public comment period. Therefore. there have been no

significant changes to the selected remedy as a result of public comments.

X1n. RESPONSIVENESS SUMMARY

No comments were received during the public comment period (May 1 to June 14, 1998). This is indicated in the

Responsiveness Summary (Appendix A).




Record of Decision for the WSRC-RP-97-402
D-Area Oil Seepage Basin (631-G) (U) Revision 1, Final
Savaonah River Site August 1998

XMI. POST-ROD DOCUMENT SCHEDULE

The post-ROD document schedule. based on calendar days. is listed betow and is illustrated in Figure 13.

1. The combined Revision 0 RDWP/RDR/RAWP Repont for the D-Area OSB will be scoped 43 days after the
ROD is approved. if determined by all three parties to be necessary.

RDWP/RDR/RAWP Report will be submitted to EPA and SCDHEC within 180 days of approval of the ROD.
This report will contain the LUCIP. as part of the submittal.

3. EPA and SCDHEC review of the D-Area OSB RDWP/RDR/RAWP Revision 0 Report will be completed 90

days from submittal of the document.

19

4. SRS revision of the D-Area OSB RDWP/RDR/RAWP Report will be completed 60 days after receipt of all
regulatory comments.

5. EPA and SCDHEC final review and approval of the D-Area OSB RDWP/RDR/RAWP Revision | Report will
extend to 30 days after receipt of the Rev. 1.0 document.

6. D-Area OSB Remedial Action Field Start will begin on September 3. 1999, following EPA and SCDHEC
approval of the Rev 1.0 RDWP/RDR/RAWP Report.

7. D-Area OSB PCR/FRR Revision 0 will be submitted to EPA and SCDHEC 90 calendar days after completion
of the remedial action.

8. EPA and SCDHEC review of the D-Area OSB PCR/FRR will last 90 calendar days.

9. SRS revision of the D-Area OSB PCR/FRR will be completed 60 calendar days after receipt of all regulatory

comments.

10. EPA and SCDHEC final review and approval of the Revision | PCR/FRR will last 30 calendar days.
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RESPONSIVENESS SUMMARY

The public was notified of the public comment period through mailings of the SRS Environmental Bulletin, a
newsletter sent to approximately 3500 citizens in South Carolina and Georgia. through notices in the Aiken Standard.
the Allendale Citizen Leader, the Augusta Chronicle, the Barnwell People-Sentinel, and The Siate newspapers. The

public comment period was also announced on local radio stations.

The 45-day public comment period began on May 1, 1998 and ended on June 14, 1998. However, no public

comments were received during this penod.
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