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DECLARATION FOR THE RECORD OF DECISION

Unit Name and Localion

ECODS L-1, N-2, P-2, and R-lA, -lB, -lC

Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) Identifrcation Number: OU- 22

Savannah River Site

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

Aiken, South Carolina

United States Department of Energy

The Early Construction and Operational Disposal Site (ECODS) L-1, N-2, P-2, and R-lA, -1B, -

I C are listed as a Resource Conservation and Recovery Act (RCRA) 3004(u) Solid Waste

Management Unit/Comprehensive Environmental Response, Compensation and Liability Act

(CERCLA) unit in Appendix C of the Federal Facility Agreement (FFA) for tle Savannah River

Site (SRS). This unit was formerly listed as individual site evaluation units on Appendix G.1

(Areas to be Investigated) ofthe FFA.

The FFA is a legally binding agreement between regulatory agencies [United States

Environmenial Protection Agency (USEPA) and South Carolina Department of Health and

Environmental Control (SCDHEC)I and regulated entities [United States Department of Energy

(USDOE)I that establishes the responsibilities and schedules for the comprehensive remediation

of SRS. The media associated with this ooerable unit is surface and subsurface soil.

Statement of Basis and Purpose

This decision document presents the sglected remedy for the ECODS L-1, N-2, P-2, and R-lA, -

lB, -1C, which was chosen in accordance with CERCLA, as amended by the Superfund

Amendments Reauthorization Act (SARA), and to the extent praoticable, the National Oil and

Hazardous Substances Pollution Contingency Plan (NCP). This decision is based on the

information contained in the Administrative Record File for this site.
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The USEPA. SCDHEC and USDOE concur with the selected remedv.

Assessment of the Site

There has been a release of polyaromatic hydrocarbons (PAHs), polychlorinated biphenyls

(PCBs), volatile organic compounds (VOCs), and metals with potential friable asbestos at the

ECODS L-1, N-2, P-2, and R-lA, -lB, -lC into the environment. The response action selected

in this Record of Decision (ROD) is necessary to protect the public health or welfare or the

environment fiom actual or threatened releases ofhazardous substances into the environmgnt.

Description ofthe Selected Remedy

The selected remedy for the ECODS L-l, N-2, P-2, and R-lA, -1B, -1C is Institutional Controls

(ICs). Although the conceptual site model (CSM) indicates there are no human health,

ecological, or contaminant migration (CIVI) refined constituents of concem (RCOCs), based on

an industrial or residential land use scenarios, there is the potential for friable asbestos exposure

to human receptors should buried debris (> I ft depth) be brought to the swface. Therefore, ICs

will be implemented to prevent land disturbance activities and to prevent exposure to subsurface

soils that may include friable asbestos. ICs will consist of sigrrage and Site Use/Site Clearance

restrictions. The RCRA permit will be revised to reflect selection of the final remedy using the

procedures under 40 Code of Federal Regulations (CFR) Part 270, and South Carolina

Hazardous Waste Management Regulations (SCHWMR) R.6l-79.264.1O1; 270.

S t at ut o ty D ete r m i n at io n s

Based on the risk evaluation conducted for ECODS Ll, N-2, P-2, and R-lA, -lB, -1C, it was

determined that the unit poses a potential friable asbestos threat to human health. Therefore, ICs,

have been selected as the remedy for the ECODS pursuant to the Framework for Investigating

Asbestos-Contaminated Superfund Sites (USEPA 2008). ECODS L-1, N-2, P-2, and R-1A, -18,

-lC future land use will remain industrial in accordance with the SRS Future Use Proiect Report

rusDoE 1996).
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Because this remedy will result in hazardous substances, pollutants, or contaminants remaining

on-site above levels that allow for unlimited use and unrestricted exposure, a statutory review

will be conducted within five years after initiation ofremedial aotion to ensure that the remedy is

and will continue to be protective of human health and the environment.

In the long tenn, if the property is ever transferred to nonfederal ownership, the US Government

will take those actions necessary pursuant to Section 120(h) of CERCLA. Those actions will

include a deed notification disclosing former waste management and disposal activities as well

as remedial actions taken on the site. The contract for sale and the deed will contain the

notification required by CERCLA Section 120(h). The deed notification shall notifu any

potential purchaser that the property has been used for the management and disposal of waste.

These requirements are also consistent with the intent of the RCRA deed notification

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

The deed shall also include deed restrictions precluding residential use of the property.

However, the need for these deed restrictions may be reevaluated at the time of transfer in the

event that exposure assumptions differ and/or the residual contamination no longer poses an

unacceptable risk under residential use. Any reevaluation of the need for the deed restrictions

will be done through an amended Record of Decision (ROD) with USEPA and SCDHEC review

and approval.

In addition, if the site is ever transferred to nonfederal ownership, a survey plat of the OU will be

prepared, certified by a professional land surveyor, and recorded with the appropriate county

recording agency.

The selected remedy for the ECODS L-1, N-2, P-2, and R-lA, -lB, -lC leaves hazardous

substances in place (i.e., buried potential friable asbestos) that pose a potential future risk and

will require land use restrictions. As agreed on March 30, 2000, among the USDOE, USEPA,

and SCDHEC, SRS is implementing a Land Use Control and Assurance Plan (LUCAP) to ensure

that the Land Use Controls (LUCs) required by numerous remedial decisions at SRS are properly

maintained and periodically verified. The unit-specific Land Use Control Implementation Plan

(LUCIP), incorporated by reference into this ROD, will provide details and specific measures

required to implement and maintain the LUCs selected as part of this remedy. The USDOE is
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responsible for implementing, maintaining, monitoring, reporting upon, and enforcing the LUCs

selected under this ROD. The LUCIP, developed as part of this action, will be submitted

concurrently with the Corrective Measures Implementation/Remedial Action Implernentation

Plan, as required in the FFA for review and approval by USEPA and SCDHEC. Upon final

approval, the LUCIP will be appended to the LUCAP and is considered incorporated by

reference into the ROD, establishing LUC implementation and maintenance requirements

enforceable under CERCLA. The approved LUCIP will establish implementation, monitoring,

maintenance, reporting, and enforcement requirements for the unit. The LUCIP will remain in

effect unless and until modifications are approved by the USEPA and SCDHEC as needed to be

protective of human health and the environment. LUCP modification will only occur through

another CERCLA document.

D ata C e fiifi cation C hec klis I

This ROD provides the following infonnation:

o Constituents of concem (COCs) and their respective concentrations (Section \/)

r Baseline risk represented by the COCs (Section VII)

r Cleanup levels established for the COCs and the basis for the levels (Section VIID

. Current and reasonably anticipated future land and groundwater use assumptions used in the

Baseline Risk Assessment (BRA) and ROD (Section VI)

r Potential land and groundwater use that will be available at the site as a result ofthe selected

remedy (Section VI)

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

the number of years over which the remedy cost estimates are projected (Section IX)

Key decision factor(s) that led to selecting the remedy (i.e., describe how the selected remedy

provides the best balance of tradeoffs with respect to the balancing and modi$ing criteria)

(Section X)

How source materials constituting principal threats are addressed (Section VII, Section XI)
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SAVANNAH RTVER SITE AND OPERABLE UNIT NAME. LOCATION. AND
DESCRIPTION

Unit Name, Location, and Brief Description

ECODS L-1, N-2, P-2, and R-1A, -lB, -lC
Comprehensive Environmental Response, Compensation, and Liability Information
System (CERCLIS) Identification Number: OU- 22

Savannah River Site

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

Aiken. South Carolina

United States Departrnent of Energy (USDOE)

Savannah River Site (SRS) occupies approximately 804 km2 (310 mi2) ofland adjacent to

the Savarmah River, principally in Aiken and Bamwell counties of South Carolina

(Figure 1). SRS is located approximately 40.2 km (25 mi) southeast of Augusta, Georgia,

arrd 32.2 km (20 mi) south of Aiken, South Carolina.

The USDOE owns SRS, which historically produced tritium, plutonium, and other

special nuclear materials for national defense and the space program. Chemical and

radioactive wastes are by-products of nuclear material production processes and some

wastes are associated wittr SRS construction activities. Hazardous substances, as defined

by the CERCLA, are currently present in the environment at SRS.

The Federal Facility Agreement (FFA) (FFA 1993) for SRS lists the Ear$ Construction

and Operational Disposal Site (ECODS) L-1, N-2, P-2, and R-lA, -1B, -lC as a Resource

Conservation and Recovery Act (RCRA) Solid Waste Management Unit

(SWMUyCERCLA unit requiring further evaluation.

The ECODS were evaluated through an investigation process that integrates and

combines the RCRA corrective action process with the CERCLA remedial process to

determine the actual or potential impact to human health and the environment of releases

ofhazardous substances to the environment.
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II. SITE AND OPERABLE UNIT COMPLIANCE HISTORY

SRS Operational and Compliance History

The primary mission of SRS has been to produce tritium, plutonium, and other special

nuclear materials for our nation's defense programs. Production of nuclear materials for

the defense proglam was discontinued in i988. SRS has provided nuclear materials for

the space program, as well as for medical, industrial, and research efforts up to the

present. Chemical and radioactive wastes are by-products of nuclear material production

processes. These wastes have been tr€ated, store4 and in some cases, disposed at SRS.

Past disposal practices have resulted in soil and groundwater contamination.

Hazardous waste materials handled at SRS are managed under RCRA, a comprehensive

law requiring responsible management of hazardous waste. Certain SRS activities

require South Carolina Department of Health and Environmental Control (SCDHEC)

operating or post-closure permits under RCRA. SRS received a RCRA hazardous waste

permit from the SCDHEC, which was most recently renewed on Septernber 30,2003.

Module VIII of the Hazardous and Solid Waste Amendments portion of the RCRA

permit mandates corrective action requirements for non-regulated SWMUs subject to

RCRA 3004(u).

On December 21. 1989. SRS was included on the National Priorities List. The inclusion

created a need to integrate the established RCRA facility investigation (R-FI) program

with CERCLA requirements to provide for a focused environmental program. In

accordance with Section 120 of CERCLA 42 United States Code Section 9620, USDOE

has negotiated a FFA (FFA 1993) with United States Environmental Protection Agency

(USEPA) and SCDHEC to coordinate remedial activities at SRS into one comprehensive

strategy which fulfrlls these dual regulatory requirements. USDOE functions as the lead

agency for remedial activities at SRS, with concurrence by the USEPA - Region 4 and

the SCDHEC.
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Site Evaluation Area Operationsl and Compliance History

Between 1951 and 1955, the majority of the SRS production facilities and the related

support facilities were constructed. The construction debris from tle construction

activities was buried in shallow (less than 3.65 m [12 ft] below ground surface [bgs]) land

disposal pits. Any wood scraps 1eft ftom either construction or from the pallets that

rernained when equipment was transported to the site were often bumed in the disposal

pits to reduce the volume of material and maximize the use of disposal space in the pit.

Identification ofthese disposal pits in the last few years has led to the investigation ofthe

pits under the Site Evaluation (SE) Program. Upon identification, these areas were added

to Appendix G.I (Areas to be lnvestigated) of the FFA.

SERs were developed for ECODS L-1, N-2, P-2, and R-lA, -lB, -1C and contain

detailed information and analltical data for all ofthe investigations conducted and all of

the composite soil samples that were collected (WSRC 2000, WSRC, 2001, WSRC 2002,

WSRC 2003). In addition, a Trenching Report (SGCP 2005) was prepared for ECODS

P-2. The SE determined that the four ECODS were not likely to be viable candidates for

a No Further Action remedial decision since they contained polyaromatic hydrocarbons

(PAHs), polychlorinated biphenyls (PCBs), minor amounts of metal contaminants, and a

volatile organic compound (VOC), predominantly in the subsurface, that exceeded the

USEPA Region 9 residential and/or industrial Preliminary Remediation Goals (PRGs).

ECODS L-1, N-2, P-2, R-lA, -lB, and -lC were subsequently transferred to Appendix C

of the FFA as a RCR{CERCLA Operable Unit (OU) for further evaluation. (Note: For

the SE& the analytical results were compared to the 2000 USEPA Region 9 residential

and industrial PRGs. For the purpose of this document, the SE analytical results were

reevaluated against the more recent 2004 USEPA Region 9 residential and industriai

PRGs).

Due to the similar history and nature of the contaminants located at the subject ECODS,

the four ECODS were addressed in a single decision documenl Statement of

Basis/Proposed Plan (SB,ryP) (WSRC 2007). The process that cukninated in tle SB/PP

I E04 RPD.doc
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used the standard methods of risk evaluation and contaminant transport modeling

currently used in the SRS CERCLA program. As such an abbreviated MVRemedial

Investigation (RI), Baseline Risk Assessment (BRA), and Conective Measures

Study/Feasibility Study (CMS/FS) were prepared for each ofthe ECODS and presented

in the SB/PP.

[I. HIGHLIGHTS OF COMMUNITY PARTICIPATION

Both RCRA and CERCLA require the public to be given an opportunity to review and

comment on the draft permit modification and proposed remedial alternative. Public

participation requirements are listed in South Carolina Hazardous Waste Management

Regulation (SCHWMR) R.6l-79.124 and Sections I 13 and 117 of CERCLA (42 United

States Code Sections 9613 and 9617). These rcquirements include establishment ofan

Administrative Record File that documents the investigation and selection ofthe remedial

altemative for addressing the ECODS L-1, N-2, P-2, and R-lA, -1B, -lC soils. The

Administrative Record File must be established at or near the facilifi at issue.

The SRS FFA Community Involvement Plan (WSRC 2006a) is designed to facilitate

public involvement in the decision-making process for permitting, closure, and the

selection of remedial altematives. The SRS FFA Community Involvement Plan

addresses the requirements of RCRA, CERCLA, and the National Environmental Policy

Act, 1969 (i.,IEPA). SCHWMR R.6l-79.t24 and Section ll7(a) of CERCLA, as

amended, require the advertisement of the draft permit modification and notice of any

proposed remedial action and provide the public an opportunity to participate in the

selection of the remedial action. The SB/PP for ECODS L-1, N-2, P-2, and R-lA, -18, -

lC (WSRC'2007), a part of the Administrative Record File, highlights key aspects of the

investigation and identifies the preferred action for addressing the ECODS L-1, N-2, P-2,

and R-1A. -lB. -lC.
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The FFA Administrative Record File, which contains the information pertaining to the

selection ofthe response action, is available at the following locations:

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

at the following locations:

The South Carolina Department of
Health and Environmental Control
Bureau of Land and Waste
Management
891 1 Farrow Road
Columbia, South Carolina 29203
(803) 896-4000

US Department of Energy
Public Reading Room
Gregg-Graniteville Library
University of South Carolina - Aiken
l7l University Parkway
Aiken, South Carolina 29801
(803) 641-3465

Thomas Cooper Library
Govemment Documents Department
University of South Carolina
Columbia, South Carolina 29208
(803)',77'7 -4866

The South Carolina Department of Health
and Environmental Control -Region 5
Aiken Environmental Quality Control Office
206 Beaufort Street, Northeast
Aiken, South Carolina 29801
(803\ 641-7670

IV.

The public was notified of the public comment period through mailings of the SRS

Environmental Bulletin, a newsletter sent to citizens in South Carolina and Georgia, and

through notices in the Aiken Standard, the Allendale Citizen Leader, the Augusta

Chronicle, the Barnwell People-Sentinel, and The State newspaper. The public comment

period was also announced on local radio stations.

The SB/PP 45-day public comment period began on June 25, 2009 and ended on August

8, 2009. A Responsiveness Summary, prepared to address any comments received

during the public comment period, is provided in Appendix A of the Record of Decision

(ROD). A Responsiveness Summary will also be available in the final RCRA permit.

SCOPE AND ROLE OF TIIE OPERABLE UNIT

Due to the complexity and size of multiple waste units in different areas, the SRS is

divided into watersheds for the pqpose of managing a comprehensive cleanup shategy.

The SRS is segregated into six watersheds: Upper Threo Runs, Lower Three Runs,
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Fourmile Branch, Steel Creek, Pen Branch, and the Savannah River. In addition, the SRS

also identifies six Integrator Operable Units (IOUs) which are the surface water bodies

and associated wetlands that correspond to the six respective watersheds. Waste units

within a waterched may be evaluated and remediated individually or grouped with other

waste units and evaluated as part of a larger Area OU. Upon disposition of all the waste

units within a watershed, a final comprehensive ROD for the corresponding IOU (i.e.,

surface water and associated wetlands) will be pursued with additional public

involvement. ECODS L-l and P-2 are located in the Steel Creek IOU. ECODS N-2 is

located in the Pen Branch IOU. ECODS R-lA, -1B, and -lC is located in the Lower

Three Runs IOU.

The scope of the ECODS remedial action is limited to the vadose zone. The final overall

strategy for addressing the ECODS is to implement ICs to prevent human health

exposure to friable asbestos. Periodic reporting (five-year statutory reviews) will

document progress of the remediation effort.

V. OPERABLEUNITCHARACTERISTICS

Conceptual Site Model for the ECODS L-1, N-2, P-2, and R-lA, -18, -lC

The conceptr:al site model (CSM) is an objective framework for assessing data pertinent

to the investigation. The CSM identifies and evaluates suspected sources of

contamination, contaminant release mechanisms, potentially affeoted media (secondary

sources of contamination), potential exposure pathways, and potential human and

ecological receptors.

Exposure pathways describe "the

source to the exposed individual."

pathway:

o source (landfill, spill, etc.);

cours€ a chemical or physical agent takes from the

The following five components comprise an exposrre

o exposure media (groundwater, air, etc.);

| 804 RPD.doc

                                                           ARF # 16723



ROD for the ECODS L-l)N-2,P-2, and R-lA, -1B, -lC OU (tD
Savannah River Site
December 2009

SRNS-RP-2009-00072
Rev. I

Page 7 of 64

exposure point (drinking water well, shower, etc.);

exposure route (ingestion, dermal contact, inhalation, etc.); and

receptor (resident, worker, etc.).

If any of these elements is missing, the pathway is incomplete and is not considered

further in the risk assessment. A pathway is complete when all five components are

present to permit potential exposure of a receptor to a source of contamination. As

outlined in Figure 3, there are no complete pathways and, therefore, no refined

constituents of concem (RCOCs).

Media Assessment and Results

ECODS L-l

ECODS L-l is located in the southem portion of tle SRS (see Figure 2), immediately

east of L Area (Figure 4). ECODS L-l was created during the construction of the L

Reactor and associated support buildings for burning and/or burial of construction waste.

Aerial photographs identifu ECODS L-l as being in use from November 1953 to June

1954 (WSRC 2003). The area is relatively flat, slopes gradually to the southwest (toward

L Lake), and is covered with small pine trees.

During May 2002, a ground-penetrating radar (GPR) survey was conducted to determine

the depth and boundaries of the trenches. The GPR survey revealed that ECODS L-l
consists of two trenches, and each trench is approximately 18.3 m (60 ft) wide by 45.7 m

(150 ft) long. According to GPR, the bottom of both trenches is approximately 7.3 m(24

ft) bgs. However, examination ofthe direct push soil cores revealed that undisturbed soil

was present at all sample locations at depths of 2.7 m (9 ft) or less. It was determined

that the GPR equipment was not accurate in some environments because positive

readings at depths would be inaccurately recorded where the soils types change.

Therefore, it was the protocol of the SE Program to use the GPR survey depth as an

estimated depth and to confirm the depth during field activities when undisturbed soil is
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encountered. Because undisturbed soils were conftrmed to be at depths of 2.7 m (9 ft) or

less at ECODS L-l, soils borings were not advanced beyond 2.7 m (9 ft).

Nature and Extent of Contamination

During April 2002, a radiological control operations (RCO) survey was performed and no

radiological contamination was identified in accordance with WSRC procedures.

During May 2002, the nature and extent of surface and subsurface contaminants at

ECODS L-l was determined under the SE Program. A ground-penetrating radar (GPR)

survey was conducted to determine the depth and boundaries of the trenches. It was

determined that the GPR equipment was not accurate in some environments because

positive readings at depths would be inaccurately recorded where the soils ry?es change.

Therefore, it was the protocol of the SE Program to use the GPR survey depth as an

estimated depth and to confirm the depth during field activities when undisturbed soil is

encountered. The GPR survey revealed that ECODS L-l consists of two trenches, and

each trench is approximately 18.3 m (60 ft) wide by 45.7 m (150 ft) long. According to

GPR, the bottom of both trenches is approximately 7.3 m (24 ft) bgs.

Composite soil sampling was performed at 20 locations, including five background

locations, using direct push technology. The composite soil samples (including 8

duplicate samples) were collected at a depth of 0 to 1.2 m (a ft). Examination of the

direct-push soil cores revealed that undisturbed soil was present at all locations at depths

of 2.7 m (9 ft) or less. This eliminated the need to sample at depths of up to 7.3 m (24 ft)

within the trench. Additional samples were collected at various depths ranging from 1.2

m (4 ft) to 3.7 m (12 ft), due to the depths where native soil was encountered (samples

were collected approximately 0.6 m (2 ft) below the depth ofthe trenches as indicated by

examination of the soil samples. Glass, metal and rubber waste materials were found

during the field investigation at depths ranging from 0.3 m (1 ft) to 2.4 m ( 8 ft) bgs.

Under the SE screen, composite soil sampling analytical results revealed elevated

concentrations ofPAHs and metals that exceeded the 2004 USEPA Region 9 PRGs. The

list includes arsenic, iron, thallium, vanadium, benzo(g,h,i)-pery1ene, benzo(a)anthracene,
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benzo(a)-pyrene, benzo(b)fluoranthene, benzoft)fluoranthene, dibenz-(ah)anthracene,

and indeno( 1,2,3-cd)pyrene.

The presence of these metals and PAHs is typical at sites used for disposal and burning of

construction wastes. Sample results for metals exceeded PRGs both within and outside

ofthe unit boundary. This indicated that arsenic, iron, vanadium, and thallium exist at

SRS site-recognized background levels above their PRGs. The arsenic exceedances in

background samples are believed to be naturally occurring and also a result of farming

practices prior to the construction of SRS. Also, pesticides and weed killers containing

arsenic were commonly used in agricultural activities during that period. The iron and

vanadium exceedances are also believed to be naturally occurring. The SRS is located in

the Upper Coastal Plan adjacent to the Piedmont. The Piedmont is known to contain

relatively high concentrations of metals. Four locations throughout and in the vicinity of

ECODS L-l contain concentrations of PAHs in the 0.3 m (1 ft) to 1.2 m (4 ft) interval

and may present a risk greater than 1.08-06 to a future resident if brought to surface. No

contaminants were present at levels that would pose a threat to groundwater.

ECODS N-2

ECODS N-2 is located in the central portion of the SRS (see Figure 2) near the

southwestem edge of the N Area (Figure 5). Aerial photographs identiff ECODS N-2 as

being in use from January 1953 to May 1955 (WSRC 2000). Waste was buried in

trenches and sections of the trenches may have been used as a burn pit or combustible

waste disposal. The area is relatively flat and slopes gradually to the south and

southwest. The area is lightly wooded with pine trees and underbrush.

Dwing May 2000, a GPR survey was conducted to determine the depth and boundaries

of buried trenches. The GPR survey revealed that ECODS N-2 consists of one trench

approximately 160 m (525 ft) long by 45.7 m (150 ft) wide. According to GPR, the

bottom of the trench is approximately 2.1 m(7 ft) bgs. The actual depth and size of the

ECODS was confirmed during soil sampling activities.
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Nature and Extent of Contamination

During April 2000, an RCO survey was performed and no radiological contamination

was identified in accordance with WSRC orocedures.

During May 2000, the nature and extent of surface and subsurface contaminants at

ECODS N-2 was determined under the SE Program. Composite soil sampling was

performed at 34 locations, including 3 background locations, using a hand auger. A total

of 144 soil samples (including 13 duplicate samples) were collected from 0 to 2.4 m (8 ft)

deep.

Composite soil sampling analyical results revealed elevated concentrations of PAHs,

polychlorinated biphenyls (PCBs), and metals exceeding the 2O04 USEPA Region 9

PRGs. The presence of these metals and PAHs is typical at sites used for the disposal

and burning of construction wastes. Four locations down the middle of ECODS N-2

trench and one location on the north end contained PAHs and,/or PCBs in concentrations

in the 0.3 m (l ft) to 2.0 m (6.5 ft) level that may present a risk greater than 1.0E-06 to a

future resident if brought to the surface. Under the SE screen for the 0 to 2.4 m (8 ft)

interval, the list includes arsenic, iron, thallium, vanadium, Aroclor 1254, benzo(a)-

anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(ah)anthracene, and n-

nitrosodipropylamine. Sample results for the metals exceeded PRGs both within and

outside the unit boundary. This indicated that arsenic, iron, vanadium, and thallium exist

at SRS site-recognized background levels above their PRGs. The presence of these

metals and PAHs is tlpical at sites used for the disposal and buming of construction

wastes. The arsenic exceedances in background samples are believed to be naturally

occurring and also a result of farming practices prior to the construction of SRS. Also,

pesticides and weed killers containing arsenic were commonly used in agricultural

activities during that period. The iron and vanadium exceedances are also believed to be

naturally occurring. The SRS is located in the Upper Coastal Plan adjacent to the

Piedmont. The Piedmont is known to contain relatively high concentrations of metals.

None of the contaminants were present in levels that would pose a threat to groundwater.
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ECODSP-2

ECODS P-2 is located in the southeastern portion of the SRS (see Figure 2), immediately

south ofP Area (Figure 6). Aerial photographs identiff the ECODS P-2 as being in use

from approximately January 1953 to May 1955 (WSRC 2001).

The area is relatively flat and slopes gradually to the southeast. It is heavily wooded with

pine trees and dense underbrush.

GPR equipment used prior to 2005 was attached to a lruck and could not be maneuvered

in the ECODS P-2 location. Therefore, a GPR survey was not conducted prior to soil

sampling (November 2000). During 2000,2OO2, and 2OO4, soil samples were collected

to 4.3 m (14 ft) based on the estimated depth of the trench. The estimated depth was

based on the maximum depth ofthe ECODS that had previously been sampled. In 2005,

a new type of portable GPR equipment became available and a GPR survey was

performed. The GPR survey revealed that ECODS P-2 was a single continuous trench

that is 50.3 m (165 ft) by 15.2 m (50 ft). The bottom of the trench was estimated at 2.4 m

(8 ft) bgs.

Nature and Extent of Contamination

During October 2000, an RCO survey was performed and no radiological contamination

was identified in accordance with WSRC procedures.

During November 2000, September 2001, and January 2004, the nature and extent of

surface and subsurface contaminants at ECODS P-2 was determined under the SE

Program. Composite soil samples were collected at 31 locations, including four

background locations. A hand auger and direct push technology were used to collect 102

samples at a depth of0 to 4.3 m (14 ft). Pieces of metal and asbestos-containing building

materials were discovered in the unit during field work. Composite soil sampling

anallical results revealed elevated concentrations of PAHs, PCBs, and metals exceeding

the 2004 USEPA Reeion 9 PRGs.
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The presence of these metals and PAHs is qpical at sites used for the disposal and

buming of construction wastes. Under the SE screen, sample results for the metals

exceeded PRGs both within and outside the unit boundary. Arsenic, chromium, copper,

iron, lead, and vanadium are the metals that exist at SRS site-recognized background

levels above their PRGs. The arsenic exceedances in background samples are believed to

be naturally occuning and also a result of farming practices prior to the construction of

SRS. Also, pesticides and weed killers containing arsenic were commonly used in

agricultural activities during that period. The iron and vanadium exceedances are also

believed to be naturally occurring. The SRS is located in the Upper Coastal Plan adjacent

to the Piedmont. The Piedmont is known to contain relatively high concentations of

metals Four locations throughout ECODS P-2 contain concentrations of PAHs in the 0.3

m (1 ft) to 3.0 m (10 ft) level and may present a risk greater than 1.0E-06 to the future

resident if brought to surface. None of the contaminants were present in levels that

would pose a threat to groundwater.

During September 2005, a backhoe was used to excavate five observation frenches

perpendicular to the ECODS P-2 trench. Details of the activities are included in the Site

Evaluation for the Excavation of Observation Trenches at ECODS P-2 Report (WSRC

2006b). Prior to the beginning of these activities, it was agreed to with the USEPA and

SCDHEC that if during the henching activities any unusual field conditions occurred or

if any debris other than the normal debris was found in the ECODS P-2, contingency

samples would be taken. During the trenching activities, a strong odor of organic

compound(s) such as solvent was noted in the vicinity of exhumed paint and roofing tar

buckets approximately 6.1 m (20 ft) south of the northem boundary of Trench 5. A
composite (grab) soil sample (EP2-29G) was collected in Trench #5 and analyzed for

TAL (metals) and TCL with TICs (organics, pesticides, and PCBs). Ana$ioal soil

sample results only indicated an exceedance of the 2004 USEPA Region 9 industrial

PRG for arsenic and residential PRG for iron. During June 2007, a composite soil sample

(EP2-27) was collected at the request of the SCDHEC and the USEPA, to confirm the

presence of lead (0 to 0.3m [l ft]) depth. The analysis of the 0 to 0.3 m (l ft) sample did

not indicate an exceedance of the 2004 USEPA Reqion 9 residential PRG for lead.
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ECODS R-1A, -1B, -lC

ECODS R-lA, -1B, and -1C are located in the southeastem portion of the SRS (see

Figure 2) and immediately northeast of R Area (Figure 7). Aerial photographs identiff

ECODS R-lA, R-lB, and R-lC as being in use from approximately September 1951 to

August 1952 (WSRC 2002). ECODS R-lA, -18, and -lC are located in a relatively flat

area that slopes gradually to the northwest and is covered with small pine trees and heavy

underbrush. The center of the ECODS is approximately 91.4 m (300 ft) east of the

southem end of ttre Old R-Area Discharge Canal (no building number [NBN]).

Also, during May 2001, a GPR survey was conducted at ECODS R-lA, -1B, and -1C.

The GPR survey results indicated that ECODS R-lA, -1B, and -lC consist of three

trenches. The trenches are within an area approximately 122 m (400 ft) wide by 6l m
(200 ft) long. The trenches are approximately 2.4 m (8 ft) deep. During June 2001, a

GPR survey as conducted to determine the depths and boundaries of buried trenches.

The GPR survey revealed that ECODS R-1A is approximately 52 m (i70 ft) long by 18.3

m (60 ft) wide. ECODS R-lB is approximately 18.3 m(60ft)longby9.l m (30 ft) wide,

and ECODS R-lC is approximately 27 .4 m (90 ft) long by 9.1 m (30 ft) wide. The GPR

survey also indicated that the depth ofall three trenches is approximately 2.4 m (8 ft) bgs.

Nature and Extent of Contamination

In May 2001, a RCO suwey was performed and no radiological contamination was

identified in accordance with WSRC procedures.

During June 2001, the nature and extent of surface and subsurface contaminants at

ECODS R-lA, -lB, -lC was determined under the SE Program. Composite soil samples

were taken, using a hand auger, at 64 locations, including five background locations. A

total of 187 soil samples were collected from 0 to 3.0 m (10 ft). Sampling personnel

found evidence of waste materials such as wire and concrete.
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During January 2004, 33 more composite direcfpush soil samples were taken at locations

where auger refusals occurred during the June 2001 sampling event. Under the SE

screen, the analytical results for the two sampling events revealed that metals, a VOC and

PAHs were detected in shallow soil samples at levels that exceeded 2004 USEPA Region

9 PRGs. The list includes arsenic, iron, iead, thallium, vanadium, tetrachloroethene,

benzo(g,h,i)perylene, benzo(a)-anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

benzo(k)fluoranthene, dibenz(ah)anth'racene, indeno-(1,2,3-cd)pyrene, and

dibenz(ah)anthracene.

Sample results for the metals exceeded PRGs both within and outside the unit borurdary.

This indicated that arsenic, iron, vanadium, and thallium exist at SRS site-recognized

background levels above their PRGs. The presence of these metals and PAHs is typical

at sites used for the disposal and buming of construction wastes. The arsenic

exceedances in background samples are believed to be naturally occurring and also a

result of farming practices prior to the construction of SRS. Also, pesticides and weed

killers containing arsenic were commonly used in agricultural activities during that

period. The iron and vanadium exceedances are also believed to be naturally occurring.

The SRS is located in the Upper Coastal PIan adjacent to the Piedmont. The Piedmont is

known to contain relatively high concentrations of metals. None of the contaminants

were present in levels that would pose a threat to gtoundwater.

CURRENT AI\D POTENTIAL FUTURE SITE AND RESOURCE USES

Land Uses

According to the Savannah River Site Future Use Project Report (USDOE 1996),

residential uses ofSRS land should be prohibited. The Savannah River Site Long Range

Comprehensive Plan (USDOE 2000) designates the ECODS L-1, N-2, P-2, and R-lA, -

lB, -lC as being within a site industrial area (Figure 8). Therefore, industrial land use is

the mosl likely future land use scenario.
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VII. SUMMARY OF SITE EVALUATION AREAS RISKS

As a component of the RFVRI, a BRA was performed to evaluate risks associated with

the ECODS Ll, N-2, P-2, and R-lA, -lB, and -1C. The BRA estimates what risks the

site poses if no action were taken. It provides the bases for taking action and identifies

the contaminants and exposure pathways that need to be addressed by the remedial

action. The BRA includes human health and ecological risk assessments. This section of

the ROD summarizes the results of the BRA, contaminant migration (CM), and principal

threat source material (PTSM) for the ECODS.

The human health risk assessment (HHRA) was evaluated for COCs based upon both the

future industrial and residsnt scenarios. As previously discussed, the SE program screens

both the surface and subsurface intervals against USEPA Region 9 PRG values and does

include a background screen. In comparison, the HHRA includes a background screen

and evaluates risk for the surface soil interval only (0 - 0.3 m U ftl). All soil depths are

considered for the PTSM and CM analysis. Source materials are tlose materials that

include or contain hazardous substances, pollutants, or contaminants that act as a

reservoir for migration to groundwater, swface water, or air, or that act as a source for

direct exposure. PTSM is defined as those source materials that have a high toxicity or

mobility and cannot be reliably contained or present a significant risk to human health or

the environment (USEPA 1991). They include liquids and other highly mobile materials

such as those released from surface soil due to volatilization or leaching, or materials

having high concenhations of toxic compounds. No threshold level of toxicity/risk has

been established to define "principal tlreat." However, treatment or removal altematives

should be considered for source materials when the cumulative risk for the future

industrial worker exceeds I x 10-r for carcinogens ot a hazard index (HI) of 10 for

noncarcinogens. The identification of PTSM based on mobility is evaluated under the

CM analvsis.

ROD for the ECODS L-1, N-2, P-2, and R-lA, -1B, -lC OU (U) SRNS-RP-2009-00072
Savannah River Site
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ECODS L-l

Principal Threat Source Malerial

Based on the PTSM evaluation, no constituents were identified as PTSM for soil media

(HI : 1.7; cumulative risk for all depths : 2.0E-04) for the industrial worker.

Human Health Risk Assessment

No human health RCOCs (based on the residential or industrial scenario) were identified.

Although arsenic is above 1E-06 for each scenario, unit concentrations are consistent

with SRS background concentrations and were eliminated in the uncertainty evaluation.

The uncertainty evaluation is an interpretive discussion that provides a recommendation

of whether or not a constituent should be carried forward for further remedial evaluation

based on a thorough analysis of each constituent of concern (COC). Uncertainty factors

that may be considered in this evaluation include nature and extent of contamination,

consistency with history ofuse, presence in background, analytical data quality, and risk

assessment, including toxicity data.

E co log h aI Ris k Ass essment

No ecological RCOCs for the 0 to 0.3 m (1 ft) and 0.3 m (i ft) to 1.2 m (4-ft) intervals

were identified. Some PAHs are above a hazard quotient (HQ)>10 for the robin

(insectivorous birds) in the subsurface interval. PAHs are not recommended for further

evaluation as ecological RCOCs in surface and subsurface for the following reasons:

o Potential adverse ecological impact at the community level is negligible, especially

given that the area of the unit is less than 1 acre.

e Ecological receptor access to potentially contaminated media in the 0.3 m (1 ft) to 1.2

m (4 ft) subsurface soil interval is very limited.
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r No other receptors besides the robin are above the toxicity reference value (TRV),

and the TRVs used in the calculations were obtained through a review of scientific

literature and the source is a "Peer Review Draft" document that has not been

finalized. This introduces an element of uncertainty into the risk calculation and

serves as the basis for eliminatine these constituents in the refinement of COC

evaluation.

r Each constituent had a low frequency of detection, and the majority of the detections

were "J" qualified.

Contaminant Migration

From the Tier I evaluation, 13 of the 50 detected constituents exceeded the default soil

screening limit (dSSL) and are retained as Tier I CM constituents of potential concern

(COPCs). Of these 13,7 are present at concentrations that exceed their solubility limits

(indicative of a saturated source for these compounds). No compounds are identified as

Tier 2 CM COPCs fiom the comparison of the Tier I CM COPCs to SRS soil screening

levels (SSLs). As a resull CM COCs are not identified for ECODS L-1.

Conclusion

No PTSM, human health, or ecological RCOCs are identified for ECODS L-1. No CM

COCs were identified.

Although the CSM indicates there are no human health, ecological, or CM RCOCs, with

the industrial and residential scenarios, should debris be brought up from the subsurface

(> 0.3 m [1 ft] deptQ there would likely be an exposure risk present. Soil, dust, or air

samples were not taken for asbestos; however, DOE has exercised the option to proceed

directly to a response because there is threat of release of asbestos (USEPA 2008).

Therefore, ICs will be implemented to prevent land disturbance activities and to prevent

exposure to subsurface soils that may include friable asbestos.
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ECODS N-2

Principal Thrcat Source Material

Based on the PTSM evaluation, no constituents were identified as PTSM or soil media

(HI = I .2; cumulative risk for all depths - l.6E-05) for the industrial worker.

Human Health Risk Assessment

No human health RCOCs (based on either the residential or industrial scenario) were

identified. No constituents are above anv risk thresholds for either scenario.

Ecological Risk Assessme nt

No ecological RCOCs for the 0 to 0.3 m (l ft) and 0.3 m (l ft) to 1.2 m (4 ft) intervals

were identified.

The risk calculation for copper is barely above lhe HQ threshold of I (HQ = 1.3) for the

worm (soil invertebrates) in the subsurface interval. No other Lowest Observable

Adverse Effects Level (LOAEL)-based HQs are >l for any receptor. The earthworm HQ

is based on a conservative No Observable Effects Concentration (NOEC)-based TRV;

therefore the potential for community level impacts is negligible and copper was

eliminated in the uncertainty evaluation.

Some PAHs are above a hazatd quotient (HQ)>10 for the robin (insectivorous birds) in

the subsurface interval. PAHs are not recommended for further evaluation as ecoloeical

RCOCs in surface and subsurface for the followine reasons:

r Potential adverse ecological impact at the community level is negligible, especially

eiven that tle axea of the unit is less than I acre.

e Ecological receptor access to potentially contaminated media in the 0.3 m (l ft) to L2

m (4 ft) subsurface soil interval is very limited.
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o No other receptors besides the robin are above the TRV, and the TRVs used in the

calculations were obtained through a review of scientific literature and the source is a

"Peer Review Draft" document that has not been finalized. This introduces an

element of uncertainty into the risk calculation and serves as the basis for eliminating

these constituents in the refinement of COC evaluation.

r Each constituent had a low frequency of detection, and the majority of the detections

were "J" qualified.

Contaminanl Migration

From the Tier 1 evaluation, 19 of the 76 detected constituents exceeded the dSSL and are

retained as Tier I CM COPCs. None of the Tier 1 CM COPCs are present at

concentrations that exceed solubility limits (indicative of a satuated source for these

compounds). A comparison of the Tier 1 CM COPCs to SRS SSLs does not yield any

Tier 2 CM COPCs. As a result, CM COCs are not identified for ECODS N-2.

Conclusion

No PTSM, human health or ecological RCOCs were identified for ECODS N-2. No CM

COCs were identified.

Although the CSM indicates there are no human health, ecological, or CM RCOCs, with

the industrial and residential scenarios, should debris be brought up ftom the subsurface

(> 1 ft depth) there would likely be an exposrre risk present. Soil, dust, or air samples

were not taken for asbestos; however, DOE has exercised the option to proceed directly

to a response because there is threat of release of asbestos (USEPA 2008). Therefore,

ICs will be implemented to prevent land disturbance activities and to prevent exposure to

subsurface soils that may include friable asbestos.
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ECODS P-2

Principal Threat Source Material

Based on the PTSM evaluation, no constituents were identified as PTSM for soil media

(Hl : 4.2; cumulative risk for all depths = 1.5E-04) for the industrial worker.

Human Health Rislc Assessment

No human health RCOCs (based on the residential or industrial scenario) were identified.

Although arsenic is above 1E-06 for each scenario, unit concentrations are consistent

with SRS background concentrations (with the exception of a single high detection) and

were eliminated in the uncertainty evaluation. The uncertainty evaluation is an

interpretive discussion that provides a recommendation of whether or not a constituent

should be carried forward for further remedial evaluation based on a thorough analysis of

each COC. Uncertainty factors that may be considered in this evaluation include nature

and extent of contamination, consistency with history of use, presence in background

analytical data quality, and risk assessment, including toxicity data.

E cologic aI Ris k As s essmen

No ecological RCOCs for the 0 to 0.3 m (l ft) and 0.3 m (l fI) to 1.2 m (4 ft) intervals

were identified.

The risk calculation for chromium is above the HQ threshold of I (HQ : 2.4) for the

worm (soil invertebrates) and (HQ = 3.4) for the robin (insectivorous birds) in the

subsurface interval. The earthworm HQ is based on a conservative NOEC-based TRV.

Conservative assumptions in the risk calculation (e.g., low-end body weights, high-end

dietary inputs, small home range, etc.) for other recaptors may tend to result in an

overestimation of the risk when indeed there is no risk. Given these considerations, the

potential for community level impacts was considered negligible, and chromium was

eliminated in the unoertainty evaluation.
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The risk calculation for copper equals the threshold value of I (HQ = 1.0) for the worm in

the subsurface interval. Copper was eliminated in the uncertainty evaluation using the

same reasomng.

The risk calculation for lead is barely above the HQ threshold of I (HQ : 2.0 surface

interval, HQ: 4.1 subsurface interval) for the robin (insectivorous birds). Lead was

eliminated in the uncertainty evaluation using the same reasoning described above.

The risk calculation for vanadium is barely above the HQ threshold of 1 (HQ : 1.7

surface interval, HQ:3.8 subsurface interval) for the robin (insectivorous birds).

Vanadium was eliminated in the uncertainty evaluation using the same reasoning

described above.

The risk calculation for zinc is barely above the HQ threshold of I (HQ = 1.3 surface

interval, HQ = 2.2 subsurface interval) for the shrew (insectivorous mammals). Zinc was

eliminated in the uncertainty evaluation using the same reasoning described above.

Some PAHs are above a hazatd quotient (HQ)>10 for the robin (insectivorous birds) in

the subsurface interval. PAHs are not recommended for further evaluation as ecoloeical

RCOCs in surface and subsurface for the followine reasons:

o Potential adverse ecological impact at the community level is negligible, especially

given that the area ofthe rulit is less than 1 acre.

o Ecological receptor access to potentially contaminated media in the 0.3 m (1 ft) to 1.2

m (4 ft) subsurface soil interval is very limited.

o No other receptors besides tJre robin are above the TRV, and the TRVs used in the

calculations were obtained through a review of scientific literature and the source is a

"Peer Review Draft" document that has not been finalized. This introduces an

element of uncertainty into the risk calculation and serves as the basis for eliminating

these constituents in tle refinement of COC evaluation.
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. Each constituent had a low frequency of detection, and the majority of the detections

were "J" qualified.

Contaminant Migration

From the Tier 1 evaluation,21 of the 62 detected constituents exceeded the dSSL levels

and are retained as Tier 1 CM COPCs. Of these 27 , 8 are present at concentrations that

exceed their solubility limits (indicative of a saturated source for these compounds). A

comparison of the Tier I CM COPCs to SRS SSLs yields the constituent cyanide as a

Tier 2 CM constituent of potential concem (COPC). However, further analysis calls for

tlre removal of cyanide biograde in soil, and cyanide compounds are adsorped as a result

of the iron content and clay mineralogy of SRS soils. The sorption processes include

surface complexation onto pH-dependent charge sites on iron and aluminum oxides and

cation exchange. The reasons for eliminating cyanide as a CM COPC is tlat cyanide is

detected at low levels, tends to biodegrade, and is expected to have low mobility in soil at

SRS. Also, there is uncertainty associated with the soil-water partitioning coefficient

(K6) value used (9.9 L/kg). The IQ is a useful, simplified concept for describing

migration and retention processes in subsurface environments. The IQ is a measure of

the relative alfinity ofa chemical toward the liquid and solid phases; the I(a is defined as

the ratio of sorbed chemical per gram of solid-phase material to lhe concentration ofthe

chemical in solution. The Ka values can be empirically derived for site-specific

subsurface media and geochemical conditions, but normally Kr values are taken from

literature sources. The Kr values may cover a wide range (several orders of magnitude

for some chemicals) and significantly contribute to the uncertainty of CM calculations.

For cyanide, if the Ka value is raised by only a factor of 1.7, or if the total cyanide

concentration is less than 2.0 mg/kg (without accounting for cyanide biodegradation),

cyanide would no longer be considered a Tier 2 CM COPC. As a result, CM COCs are

not identified for ECODS P-2.
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Conclusion

No PTSM, human health or ecological RCOCs were identified fur ECODS P-2. No CM

COCs are identified.

Although the CSM indicates there are no human health, ecological, or CM RCOCs, with

the industrial and residential scenarios, should debris be brought up from the subsurface

(> I ft depth) there would likely be an exposure risk present. Soil, dust, or air samples

were not taken for asbestos; however, DOE has exercised the option to proceed directly

to a response because there is threat of release of asbestos (USEPA 2008). Therefore,

ICs will be implemented to prevent land disturbance activities and to prevent exposure to

subsurface soils that may include friable asbestos.

ECODS R-lA. -18. -IC

Principal Threat Source Matefial

Based on the PTSM evaluation, no constituents were identified as PTSM for soil media

(Hl:3.7; cumulative risk for all depths:2.8E-04) for the industrial worker.

Human Health Risk Assessment

No human health RCOCs (based on residential or industrial scenarios) were identified.

Benzo(a)pyrene and benzo-(b)fluoranthene were eliminated in the uncertainty evaluation

based on levels typically found in urban soils (industrial scenario) that have been

impacted by asphalt or fire. Additionally, these PAHs were eliminated under the

residential scenario as RCOCs due to low detection frequency, high properties of "J"

qualified (estimated) values, and the upper confidence limit calculation used in the risk

calculation is biased high because there is not a large difference between the surogate

value (for nondetects) and the PRG.
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Although arsenic is above 1E-06 for each scenario, unit concentrations are consistent

with SRS background concentrations and were eliminated in the uncertainty evaluation.

The uncertainty evaluation is an interpretive discussion that provides a recommendation

of whether or not a constituent should be canied forward for further remedial evaluation

based on a tlorough analysis of each COC. Uncertainty factors that may be considered in

this evaluation include nature and extent of contamination, consistency with history of

use, presence in background, analytical data quality, and risk assessment, including

toxicity data.

Ec olo gic al Ris k Asse s sme nt

No ecological RCOCs for the 0 to 0.3 m (l ft) and 0.3 m (i ft) to 1.2 m (4 ft) intervals

were identified.

The risk calculation for lead is barely above the HQ threshold of 1 (HQ = 1.3 surface

interval, HQ :2.1 subsurface intewal) for the robin (insectivorous birds). Conservative

assumptions in the risk calculation (e.g., low-end body weights, high-end dietary inputs,

small home range, etc.) may tend to result in an overestimation of the risk when indeed

there is no risk. Given these considerations, the potential for community level impacts

was considered negligible and lead was eliminated in the uncertainty evaluation. The risk

calculation for vanadium is barely above the HQ threshold of I (HQ : 1.8 surface

interval, HQ = 2.3 subsurface interval) for the shrew (insectivorous mammals).

Vanadium was eliminated in the uncertainty evaluation using the same reasoning.

Some PAHs are above r hazard quotient (HQ)>10 for the robin (insectivorous birds) in

the subsurface interval. PAHs are not recommended for further evaluation as ecological

RCOCs in surface and subsurface for the following reasons:

e Potential adverse ecological impact at the community level is negligible, especially

given that the area of the unit is less than I acre.

r Ecological receptor access to potentially contaminated media in the 0.3 m (1 ft) to 1.2

m (4 ft) subsurface soil interval is.very limited.
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e No other receptors besides the robin are above the TRV, and the TRVs used in the

calculations were obtained through a review of scientific literature and the source is a

"Peer Review Draft" document that has not been finalized. This introduces an

element of uncertainty into the risk calculation and serves as the basis for eliminating

these constituents in the refinement of COC evaluation.

. Each constituent had a low frequency of detection, and the majority of the detections

were "J" qualified.

Contaminant Migration

From the Tier 1 evaluation, 22 of the 55 detected constituents exceeded the dSSL and are

retained as Tier I CM COPCs. Of these 22, 11 are present at concentrations that exceed

their solubility limits (indicative of a saturated source for these compounds). A

comparison of the Tier I CM COPCs to SRS SSLs yields the constituent cyanide as a

Tier 2 CM COPCs

However, frrther analysis calls for the removal of cyanide from the CM COPC list.

Normally, cyanides biodegrade in soil, and cyanide compounds are adsorped as a result

of the iron content and clay mineralogy of SRS soils. The sorption processes include

surface complexation onto pH-dependent charge sites on iron and aluminum oxides and

cation exchange. The reasons for eliminating cyanide as a CM COPC is that cyanide is

detected at low levels, tends to biodegrade, and is expected to have low mobility in soil at

SRS. Also, there is uncertainty associated with the Ko value used (9.9 L/kg). If the IQ

value is raised by a factor of 1.7, or if the total cyanide concentration is less than 2.0

mg/kg (without accounting for cyanide biodegradation), CM analysis shows that cyanide

is no longer retained as a CM COPC. As a result of removing cyanide from the Tier 2

CM COPC list, CM COCs are not identified for ECODS R-lA, -lB, -lC.

Conclusion

No PTSM, human health or ecological RCOCs are identified for ECODS R-lA, -18, and

-1C. No CM COCs identified.
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Although the CSM indicates there are no human health, ecological, or CM RCOCs, with

the industrial and residential scenarios, should debris be brought up from the subsurface

(> I ft depth) there would likely be an exposure risk present. Soil, dust, or air samples

were not taken for asbestos; however, DOE has exercised the option to proceed directly

to a response because there is threat of release of asbestos (USEPA 2008). Therefore,

ICs will be implemented to prevent land disturbance activities and to prevent exposure to

subsurface soils that mav include friable asbestos.

VIII. REMEDIAL ACTION OBJECTIVES AND REMEDIAL GOALS

Remedial action objectives @AOs) are medium- or OU-specific objectives for protecting

human health and the environment. RAOs usually speci$ protection of potential

receptors and exposure pathways. They are typically identified during the scoping

process once the CSM is understood. The following RAO has been identified for

ECODS L-1, N-2, P-2, and R-lA, -lB, -1C:

r Prevent human exposure to contaminants including buried asbestos present in the

subsurface soils that may present a risk to a future industrial worker or resident.

Remedial goal options (RGOs) represent the preliminary, media-specific goal for a

selected remedial action that in turn provides an achievement benchmark for the RAO.

RGOs can be qualitative statements or numerical values often expressed as

concentrations in soils or groundwater, or actions (installation of engineered barriers,

placement of caps and covers, etc.) that achieve the RAO. RGOs become finalized as

remedial goals (RGs) after public comrnent and approval of the SB/PP and are

documented in the ROD. As outlined in the risk assessment evaluation and CSM, there

are no PTSM, human health and ecological RCOCs and exposure pathways under the

industrial or residential scenario. However, if the ECODS areas are ever excavated to

greater than a l-ft depth, then a human health risk for potential exposure to friable

asbestos would likely exist. Institutional controls will be implemented at the ECODS to

prevent ulrestricted release (i.e., residential scenario) based on PRG exceedances in the

subsurface intervals (>1 ft) and the potential for exposure to friable asbestos.
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Applicable or Relevant and Appropriate Requirements

Section 121(d) of CERCLA, as amended by the Superfund Amendments Reauthorization

Act (SARA), requires that remedial actions comply with requirements and standards set

forth under federal and state environmental laws.

Specifically, rernedies must consider "any promulgated standard, requirement, criteria, or

limitation under a state environmental or facility citing law that is more stringent than any

federal standard, requirement, criteria or limitation" if the former is an applicable or

relevant and appropriate requirements (ARAR) for the site and associated remedial

activities. SARA requires that the remedial action for a site meet all ARARs unless a

waiver is invoked. In addition to ARARs, many federal and state environmental and

public health programs include criteria, guidance, and proposed standards that are not

legally binding but provide useful approaches or recommendations.

ARARs include action-specific, location-specific, and chemical-specific requirements.

Action-specific ARARs control or restrict the design, performance, and other aspects of

implementation of specific remedial activities.

Location-specilic ARARs reflect the physiographic and environmental characteristics of

the unit or the immediate area, and may restrict or preclude remedial actions depending

on the location or characteristics ofthe unit.

Chemical-specific ARARs are media-specific concentration limits promulgated under

federal or state law. The National Oil and Hazardous Substances Pollution Contingency

Plan (NCP) requires the deyelopment of health-based, site-specific levels for chemicals

where such limits do not exist and where there is a concem with their potential health or

environmental effects.

Potential ARARs for all altematives are summarized in Table 1 .
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IX. DESCRIPTION OF ALTERNATIVES

This section summarizes the remedial alternatives for the ECODS. In accordance with

the NCP, it is desirable, when practical, to offer a range of diverse altematives to

compare during the detailed analyses.

The range of altematives includes options that (1) immobilize chemicals, (2) reduce the

contaminant volume, or (3) reduce the need for long-term, onsite management. Some

altematives have been developed that involve little or no treatment yet provide protection

to human health and the environment by preventing or controlling exposure to or

migration of the contaminants through engineered or institutional controls. Remedial

altematives were developed to address contamination in surface and subsurface soils.

Three altematives including No action, Institutional Controls, and Excavation and Offsite

Disposal were evaluated for the ECODS.

SRS has the onsite Hazardous Waste Storage Facility which does accept hzardous

wastes that contain asbestos; however, this facility is only an interim storage facility until

waste shipments are made to an off-SRS facility. Therefore, on-site disposal was not

considered.

In their current states, the ECODS do not have a complete exposure pathway to the

friable asbestos threat. The existing soil layer over the ECODS presents sufficient

protection against exposure risk and only institutional controls are necessary to maintain

the incomplete exposure pathway. Due to the nature and extent of contamination at the

ECODS, SRS believes that there is no appreciable risk with the levels of contaminants

detected. Therefore, caps/covers were not considered. Asbestos containing material and

media are difficult to treat due to asbestos variety and chemistries and due to the percent

of asbestos present. It is even more difficult to treat asbestos in situ. The need for

asbestos treatrnent and reuse technologies has just recently come to the forefront over the

last several years, and the few innovative technologies under research such as

vitrification and mechanochemical stabilization are too new and too immature for
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feasibility study identification and screening. Asbestos does not present a CM issue and

is best managed by elimination of the exposrue pathway. Disposal (burial) and

institutional controls are the recognized preferred technology for this material.

ECODS L-1, N-2, P-2, R-lA, -lB, and -1C

Alternative 1. No Action

The No Action altemative is required by the NCP to serve as a baseline for comparison to

other altematives. Under tlis altemative, no efforts would be made to control access,

limit exposure, or reduce contaminant toxicity, mobility, or volume. This altemative

would leave the four ECODS in their current condition with no additional conftols. This

alternative is not effective in achieving the RAOs, and there are no capital construction or

system operation and maintenance costs. The No Action altemative is not sufhcient in

meeting the threshold criteria of protection of human health and environment and

compliance with ARARs. This altemative does not include five-year remedy reviews.

Summarv of Costs

Capital Cost $0

Operations and Maintenance (O&M) $0

Total Present-Worth Cost $0

Alternative 2. Institutional Controls

The second altemative involves tlte use of land use controls (i.e., institutional conaols) to

limit access to the area. Physical baniers (i.e., signs and fences) and/or land-use

restrictions (i.e., excavation permit restrictions and deed restrictions) will be used to

restrict access to or activities that can be performed at the impacted areas. Institutional

controls meet the threshold and balancing criteria requirements and is the least expensive

altemative after the No Action altemative. Alternative 2 will require five-year remedy

reviews.
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L-L Summary of Cost

Capital

O&MCost

Total Present-Worth Cost

N-2 Summary of Cost

Capital

O&MCost

Total Present-Worth Cost

P-2 Summarv of Cost

Capital

O&M Cost

Total Present-Worth Cost

R-lA. -18. -lC Summarv of Cost

Capital

O&M Cost

Total Present-Worth Cost

The total cost of ICs for all ECODS is

s31,185

$ 159,7 35

$190.920

$31,18s

$1s9,735

$190,920

$31,18s

$159,735

$190,920

$31,185

$ 159,735

$t90,920

$763,680.

Alternative 3. Removal and Offsite Disposal

The third alternative is removal and offsite disposal. For L-1, soil between 0 and 1.2 m

(a ft) bgs would be excavated from an area of 0.06 ha (0.14 ac) and disposed of

appropriately pending sampling and analysis results. This equates to an approximate

volume of 898 m3 (1,175 yd3). For N-2, soil between 0 and 1.2 m (4 ft) bgs would be

excavated from an area of 0.17 ha (0.41 ac) and disposed of appropriately pending

sampling and analysis results. This equates to approximately a volume of 2,630 ml

(3,aa0 yd). For P-2, soil between 0 and 1.2 m (4 ft) bgs would be excavated from an area

of 0.1 ha (0.24) acres and disposed of appropriately pending sampling and analysis

results. This equates to approximately a volume of 1,540 m312,014 ydr). For R-1A, -lB,

and -1C, soil between 0 and 1.2 m (4 ft) bgs would be excavated from an area of 0.12 ha

(0.29 ac) and disposed of appropriately pending sampling and analysis results. This
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equates to approximately a volume of 1,861 m3 12,434 yd3). Confirmatory samples

would be taken around the area of excavation to ensure soil contaminant concentration

levels are below RGOs. The area would then be backfilled and compacted. Altemative

3, Removal and Offsite Disposal, meets the threshold and balancing criteria requirements

but is more difficult to implement and is the most expensive alternative.

Given the natue and extent of the contamination, it is believed that Alternative 3,

Removal and Offsite Disposal, is not warranted. Additionally, disposal of asbestos

containing waste is not acceptable at the SRS Hazardous Waste Stomge Facility and this

facility serves as an interim storage facility.

L-l Summarv of Costs

Capital:

o&M:

Present Worth:

N-2 Summary of Costs

Capital:

o&M:

Present Worth:

P-2 Summary of Costs

Capital:

o&M:

Present Worth:

R-lA. -1B. -lC Summarv of Costs

Capital:

o&M:

Present Worth:

$841,282

$o

$841,282

$1,564,598

$0

$ 1,564,598

91,219,925

$0

$r,2r9,925

sI,232,638

$0

91,2f2,638

Total cost of removal and offsite disoosal for all ECODS is S4.858.443.
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x. COMPARATIVE ANALYSIS OF ALTERNATIVES

The NCP [40 CFR 300.a30(e)(9)] requires that potential remedial altematives undergo

detailed analysis using relevant cvaluation criteria that will be used by decision makers to

select a final remedy. The results of the detailed analysis are then examined to compare

alternatives and identifu key tradeoffs among altematives.

The statutory requirements that guide the evaluation of remedial alternatives in a

CERCLA Feasibility Study (FS) state that a remedial action must:

. Be protective of human health and the environment

r Attain ARARs or define criteria for invokine a waiver

r Be cost effective

. Use permanent solutions to the maximum extent

USEPA has established nine evaluation criteria to address these statutory requirements

under CERCLA. The criteria fall into the categories of threshold criteria, primary

balancing criteria, and modiffing criteria. Modifuing criteria (i.e., state or support

agency acceptance and community acceptance) was evaluated after the public comment

period on the SBIPP. Evaluation criteria categories and the nine evaluation criteria are

listed and explained in the following discussion.

Threshod Crtteria

Each altemative must meet the following threshold criteria to be selected as a permanent

remedy under CERCLA.

l) Overall protection of human health and the environment - The overall protection

of human health and the environme,nt is evaluated for each alternative on the basis of

how the alternative reduces the risk of exposure to contaminants from potential

exposure pathways through engineered or ICs. Each altemative is examined as to

whether it creates any unacceptable short-term risks to human health. In addition, the

RCRA criterion specifting contol of source releases is evaluated.

l8O4 RPD.d@
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2) Compliance with ARARs - Remedial actions under CERCLA are required to attain

all ARARs. ARARs are tlose cleanup standards, standards of control, and other

substantive requirements, criteria, or limitations 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.

Three types of ARARs (chemical-, action-, and location-specific) have been

developed to simplift identifrcation and compliance with environmental

requirernents. Chemical-specific requirements are media-specific and health-based

concentration limits developed for site-specific levels of constituents in specific

media.

These limits establish the acceptable amount or concentration ofa chemical that may

be found in, or discharged to, the ambient environment. Action-specific requirements

set controls on the design, performance, and other aspects of implementation of

specific remedial activities. Action-specific ARARs are usually technology- or

activity-based requirements or limitations on actions taken with respect to hazardous

wastes. Location-specific ARARs are restrictions placed on the concentration of

hazardous substances for the conduct ofactivities solely because they occur in special

locations. Location-specific ARARs must consider federal, state, and local

requirements that reflect the physiographical and environmental characteristics of the

unit or the immediate area.

Primary Balancing Criteria

Primary balancing criteria are factors that identifu key tradeoffs among altematives.

3) Long-term effectiveness and permanence - Long-term effectiveness and

perrnanence are evaluated for each alternative on the basis of the magnitude of

residual risk and the adequacy and reliability of controls used to manage remaining

waste after response objectives have been achieved. Alternatives that offer long{erm

effectiveness and permanence halt or otherwise mitigate any potential for offsite
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contaminant bansport and minimize the need for future engineered controls. The

degree of uncertainty with regard to treatrnent effectiveness is also evaluated.

4) Reduction of mobility, toxicity, or volume through treatment - The statutory

preference is to select a remedial action that employs treatment to reduce the toxicity,

mobility, or volume of hazardous substances. The degree to which alternatives

employ recycling or treatment is assessed, including how treatment is used to address

the principal threats posed by the unit.

5) Short-term effectiveness - Evaluation of altematives for short-term effectiveness

takes into account protection of remedial workers, members of the community, and

the environment during implementation of the remedial action and the time required

to achieve RAOslRGs. Schedule estirnates are based on projected availability of

materials and labor and may have to be updated at the time of remediation.

6) Implementability - Each alternative is evaluated with respect to the technical and

administrative feasibility of implementing tle altematives as well as the availability

of necessary equipment and services. This criterion includes the ability to obtain

services, capacities, equipmen! and specialists necessary to construct components of

the altematives; the ability to operate the technologies and monitor tleir performance

and effectiveness; and the ability to obtain necessary approvals from other agencies.

Construction schedules are based on good weather, the ability to create and receive

adequate and authorized access, and the availability of required utilities. All time

estimates assume that the selected remedial design, including construction drawings,

has been approved, and all negotiations with contractors and regulators have been

concluded.

7) Cost - Accuracy of present-worth costs is +50f30 percent according to USEPA

guidance. Detailed cost estimates are derived from currenl information including

vendor quotes, conventional cost-estimating guides (e.g., Means Site Work Cost

Data), and costs associated with similar projects. Indirect cost percentages for capital

I E04 RPD.d.c
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and O&M costs are based upon estimating guidance, technical judgment, site

overhead, and regulatory guidance considering the range of scope for an altemative.

The cost estimates are included for comparison only and are not intended to forecast

actual budgetary expenditures. The actual costs of the project depends on labor and

material costs, site conditions, competitive market conditions, final project scope, and

implementation schedule at the time that tle remedial activities are initiated. In

estimating the present-worth costs, a discounl rale ol 3.9%o is used and inflation is

assumed to be 0%. Present-worth costs for review of the site remedy every five years

are given for each altemative for which residuals remain at the site. Present-worth

costs for these items are based on an estimated time frame of operation.

Modifying Criteria

Modifuing criteria (i.e., state or support agency acceptance; community acceptance) will

be considered during remedy selection.

8) State or support agency acceptance - The selected altemative should be acceptable

to state and support agencies. Acceptance was evaluated based on scoping meetings

held between USDOE, USEPA, and SCDHEC, and based on comments recsived on

the final SB/PP. USEPA and SCDHEC approval ofthe proposed action in the SB/PP

constitutes acceptance ofthe Selected Remedy.

9) Community Acceptance - The concerns of the community should also be considered

in presenting altematives that would be acceptable to the community. Community

acceptance is evaluated based on comments on the SB/PP received during the public'

comment period. A public comment period was held between June 25, 2OO9 and

August 8, 2009; no comments were received. Had SRS received public comments

conceming the proposed remedy, the comments and responses would have been

incorporated in the Responsiveness Summary in Appendix A of this ROD.

All of the altematives have been evaluated against the seven CERCLA evaluation criteria

that provide the basis for evaluating the alternatives and selecting a remedy (Tables 2 and
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3). The purpose of this section is to identifu key advantages and disadvantages of each

alternative relative to one another and in relation to the two threshold criteria and five

primary balancing criteria. Emphasis is placed on the two threshold criteria: overall

protection of human health and the environment and compliance 'with ARARs. However,

key tradeoffs between altematives are identified through a comparative evaluation against

the five primary balancing criteria: long-term effectiveness and permanent reduction of

toxicity, mobility, or volume through treatrnen| short-tem effectiveness;

implementability; and cost. The five primary balancing criteria were assigned values

based on technical judgment to support the comparative analyses. The final two

modifring criteria - state or support agency acceptance and community acceptance -
were evaluated following the comment period for the SB/PP.

Overall Protection of Human Health and the Environment

With the exception of Altemative 1 (No Action) all of tle altematives are protective of

human health and the environment. Altemative 2 (Institutional Controls) addresses tle

soil contamination with land-use restrictioq and Altemative 3 (Removal Action) removes

the soil contamination from the areas for offsite disoosal.

Compliance with ARARs

Chemical-Specific lRlRs. With ttre exception of Alternative I (No Action) all of the

alternatives will comply with protection of surface water and gtoundwater ARARs.

Altemative 2 (Institutional Controls) would not have any chemical-specific ARARs and

Altemative 3 (Removal Action) would be the most effective for all of the facilities in

complying with the chemical ARARs.

Action-Specific lRlRr. With the exception of Alternative 1 (No Action) ail of the

alternatives would comply with their pertinent ARARs. Alternative 3 would meet air

emission requirements, fugitive dust requirements, stormwatef management, and sanitary

waste management requirements.

1804 RPD.doc

                                                           ARF # 16723



ROD for the ECODS L-1, N-2, P-2, and R-lA, -fB, -lC OU (tD
Savannah River Site
December 2009

sRNS-RP-2009-00072
Rev. 1

Page 37 of 64

Location-Specific l.RlRs. With the exception of Altemative 1 (No Action), all of the

altematives will comply with protection of endangered species, fish and wildlife, and

migratory birds.

Long-Term Effectiveness and Permanence

Alternatives 2 (Insfitutional Controls) and 3 (Removal Action) are effective in the long

term and protect human health. Alternative 3 has ttre gleatest degree of risk reduction,

long-term effectiveness, and permanence since all contamination is removed ftom the

unit. Alternative I (No Action) has no long-term effectiveness or pennanence since no

action is taken to mitigate the residential risk.

Reduction of Toxicity, Mobility, or Volume through Treatment

None of the alternatives reduce toxicity, mobility, or volume through treatment.

However, Alternative 3 (Removal Action) reduces the volume of contaminaiion at the

site by removal and offsite disposal.

Short-Term Effectiveness

Altemative 2 (Institutional Controls) achieves RAOs in significant$ less time than

Altemative 3 (Removal Action). Altemative 2 (Instihrtional Controls) has lower risk to

workers and the public than Altemative 3. Alternative 3 poses more risk due to the

earthwork, handling, packaging, and fansportation involved in the remedy. Shortterm

effectiveness is not applicable to Alternative I since it does not involve any remedial

activities.

Implementability

Altemative 2 can be readily implemented due to its simplicity. Alternative 3 is more

difficult to implement due to more involved construction and operations associated with

eartlwork, packaging, and transportation. Alternative I (No Action) involves no

imolementation.
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Cost

Altemative I (No Action) is the least expensive alternative of all the tluee altematives for

the ECODS ($0). The next least costly altemative is Altemative 2 (Institutional Controls)

($190,920 for each ECOD; total for all four ECODS is $763,680). The most expensive

alternative is Altemative 3 (Removal Action) (L-l $841,282, N-2- $1,561,598, P-2 -

$1,219,925, andR-lA, -lB, -lC -$1,232,638; total forall 4 ECODS is $4,858,443).

THE SELECTED REMEDY

Detailed Description of the Selected Remedy

The selected altemative for the ECODS L-l, N-2, P-2, ard R-lA, -lB, -lC is Alternative

2 - Institutional Controls. There are no PTSM or RCOCs identified for the industrial and

residential scenarios, but ifdebris is brought up from the subsurface tlere would likely be

a friable asbestos exposure risk present. Soil, dust, or air samples and analysis was not

performed for asbestos; however, DOE is exercising the option to proceed directly to a

response action because there is threat of release of asbestos (USEPA 2008). This

alternative was selected because it effectively protects against residential and industrial

exposwe and provides the best balance of tradeoffs between no action and removal and

offsite disposal. Table 4 shows the type of control, pu4)oses of control, duration,

implementation method, and affected areas.

Institutional controls will be implemented by:

. Access controls to prevent exposure to on-site workers via the Site Use Program, Site

Clearance Program, work control, worker training, worker briefing of health and

safety requirements and identification signs located at the waste unit boundaries.

. Access controls to prevent exposure to trespassers, as described in the 2000 RCRA

Part B Permit Renewal Application, Volume I, Section F. 1, which describes the

security procedures and equipment, 24-hour surveillance system, artificial or natural

baniers, control entry systems, and waming signs in place at the SRS boundary and at

the ECODS.

1804 R?D.doc

                                                           ARF # 16723



ROD for the ECODS L-1, N-2, P-2, and R-lA, -18, -1C OU (IJ)
Savannah River Site
December 2009

SRNS-RP-2009-00072
Rev. 1

Page 39 of 64

In the long term, if the property is ever transferred to nonfederal ownership, the US

Government will take those actions necessary pursuant to Section 120(h) of CERCLA.

Those actions will include a deed notification disclosing former waste management and

disposal activities as well as remedial actions taken on the site. The contract for sale and

the deed will contain the notification required by CERCLA Section 120(h). The deed

notification shall notifr any potential purchaser that the property has been used for the

management and disposal of waste. These requirements are also consistent with the

intent of the RCRA deed notification requirements at final closure ofa RCRA facility if
contamination will remain at the unit.

The deed shall also include deed restrictions precluding residential use of the property.

The deed shall expressly prohibit activities inconsistent with the remedial goals and

objectives in this ROD upon any and all transfers. However, the need for these deed

restrictions may be reevaluated at the time of transfer in the event that exposure

assumptions differ and/or the residual contamination no longer poses an unacceptable

risk under residential use. Any reevaluation of the need for the deed restrictions will be

done through an amended ROD with USEPA and SCDHEC review and approval.

In addition, if the site is ever transferred to nonfederal ownership, a survey plat of the OU

will be prepared, certified by a professional land surveyor, and recorded with the

appropriate county recording agency.

The selected remedy for the ECODS L-l, N-2, P-2, and R-lA, -lB, -lC leaves hazardous

substances in place (i.e., buried potential friable asbestos) that pose a potential future risk

and will require land use restrictions. As agreed on March 30, 2000, among the USDOE,

USEPA, and SCDHEC, SRS is implementing a Land Use Control and Assurance Plan

(LUCAP) to ensure that the Land Use Controls (LUCs) required by numerous remedial

decisions at SRS are proper$ maintained and periodically verifred. Figures 9 through 12

depict the approximate land use control boundary for ECODS L-1, N-2, P-2, and R-1A, -

lB, -lC. The unit-specific LUCIP referenced in this ROD will provide details and

specific measures required to implement and maintain the LUCs selected as part of this

remedy. The USDOE is responsible for implementing, maintaining, monitoring,
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reporting upon, and enforcing the LUCs selected under this ROD. Upon final approval,

the LUCP will be appended to the LUCAP and is considered incorporated by reference

into the ROD, establishing LUC implementation and maintenance requirements

enforceable under CERCLA and the .9R,S Federal Facility Agreement. The approved

LUCIP will establish implementation, monitoring, maintenance, reporting, and

enforcement requirements for the unit. The LUCP will remain in effect unless and until

modifications are approved as needed to be protective of human health and the

environment. The deed shall expressly prohibit activities inconsistent with the remedial

goals and objectives in this ROD upon any and all transfers. The LUCs shall be

maintained until the concentration of hazardous substances associated with the unit (i.e.,

buried potential friable asbestos) no longer pose an unacceptable risk under unlimited

exposure and unrestricted use. Approval by EPA and DHEC is required for any

modification or termination of the ICs.

USDOE has recommended that residential use of SRS land be controlled: therefore.

future residential use will be restricted to ensure long-term protectiveness. Land use

controls, including institutional controls, will restrict the ECODS L-1, N-2, P-2, and R-

1A, -lB, -lC to future industrial use and will prohibit residential use of the area.

Unauthorized excavation will also be prohibited and the waste unit will remain

undisturbed. Land use controls selected as part of this action will be maintained for as

long as they are necessary to meet the RAO and termination ofany land use controls will

be subject to CERCLA requirements for documenting changes in rernedial actions.

The LUC objectives necessary to ensure the protectiveness ofthe selected remedy are:

o prevent contact, removal, or excavation of subsurface soils

prohibit the development and use of property for residential housing, elementarJr and

secondary schools, child care facilities and playgrounds

. Cost Estimate for the Selected Remedy
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Institutionsl Controls for ECODS L-1, N-2, P-2, and R-lA, -18, -lC

Total Capital Cost:

Present-Worth O&M Cost:

Total Present-Worth Cost:

$124,740

$638,940

s763,680

The information in this cost estimate summary table is based on the best available

information regarding the anticipated scope of the remedial altemative. changes in the

cost elements are likely to occur as a result ofnew information and data collected during

the engineering design ofthe remedial alternative. Major changes may be documented in

the form of a memorandum in the Administrative Record File, an ESD, or a ROD

amendment. This is an order-of-magnihrde engineering cost estimate that is expected to

be within +50 to -30 percent of the actual project cost. A detailed cost estimate is

presented in Appendix B ofthis document.

Estimated Outcomes of Selected Remedy

The expected condition after the selected alternative is implemented is the ICs will
prevent access by human receptors. The ECODS would be available for SRS use as an

industrial area with land use restrictions.

Waste Disposal and Transport

There will be no waste streams generated dwing the remedial action.

XII, STATUTORYDETERMINATIONS

Based on the BRA evaluations performed on the ECODS, the ECODS L-1, N-2, p-2, and

R-lA, -1B, -1C have been determined not to contain PTSM; however, these ECODS pose

a potential friable asbestos threat to human health. Therefore, Alternative 2 - Institutional

Controls, has been selected as the remedy. The future land use of the ECODS is assumed

to be industrial land use.
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This altemative was selected because it effectively prevents industrial worker and future

residents against potential exposure to buried friable asbestos. It provides the best

balance of tradeoffs between altematives because it offers adequate protection at a
minimal cost. The selected remedy is protective of human and the environment,

complies with federal and state requirements that are legally ARARs to the remedial

action, and is cost-effective. The remedy does not satisfu the preference for treatment as

a principal element of the remedy because there is no practicable remedial technology

capable ofreducing the toxicity, mobility, or volume of asbestos in the subsurface.

Because this remedy will result in hazardous substances, pollutants, or contaminants

remaining on-site above levels tlrat would allow for unlimited use and unrestricted

exposure, a statutory review will be conducted within five years after initiation of
remedial action to ensure that the remedy is and will continue to be, protective of human

health and the environment.

XIII, EXPLANATION OF SIGNIFICANT CHANGES

The remedy selected in this ROD does not contain any significant changes from the

preferred altemative presented in the SB/PP (WSRC 2007).

XIV. RESPONSIVENESSSUMMARY

The Responsiveness Summary serves the dual purposes of (1) presenting stakeholder

concems about the site and preferences regarding the remedial altematives, and (2)

explaining how those concerns were addressed and how the preferences were factored

into the remedy selection process. The Responsiveness Summary is included as

Appendix A of this document.

XV. POST-ROD DOCT]MENT SCHEDULE AND DESCRIPTION

Institutional controls will be undertaken at ECODS L-1, N-2, p-2, and R-lA, -lB, -lC.

The post-ROD schedule is presented in Figure 13.
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Figure l.
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Location of the Savannah River Site
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Figure 2. Location of the ECODS Ll, N-2, P-2, and R-lA, -18, -lC within the
Savannah River Site
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Figure 4. Location of ECODS Ll
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Figure 5. Location of ECODS N-2
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Figure 7, Location of ECODS R-1A, -18, and 1-C
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Figure 9. Approxinate Land Use Control Boundary for ECODS L-l
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Figure 12. Approximate Land Use Control Boundary for ECODS R-lA, -1B, and -lC
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Table 1. Summary of ARARs for ECODS L-1, N-2, P-2, and R-lA, -18, and -lC
Citation(s) Ststus Reouirement Summary Reason for Inclusion

Chemical
40 Code of Federal Regulations
(CFR) 122 National Pollutant
Discharge Elimination System

ffiDES) or SC R.61-9 Water
Pollution Control Permits SC
R.6l-9

Applicable
Regulates discharges of
pollutants fiom any point source
into waters ofthe U.S. and SC.

Applicable if water from
the site will be
discharged onto land or
inio sfeams, rivers, or
lakes

40 CFR 268 Land Disposal
Regulations

To Be
Considered

Identifi es land disposal
restrictions and specifi es

treafinent standards for specified
waste.

Applicable to hazardous
waste ifdischarged
outside ofthe site.

Action

40 CFR 50.6 National Primary
and Secondary Ambient Air
Quality Stanclards

Applicable

The concentration of particulate
matter (PMro) in ambient-air
shall not exceed 50 pglm'
(annual arithmetic mean) or 150
pglm' (24-hour average
concentration)

Dust suppression will
likely be required to
minimize dust emissions
during
construction/remedial
action.

SC R.6l -62.6 Control of
Fugitive Dust or Particulate
Matter

Applicable
Regulates fugitive particulate
emissions,

Dust suppression will
likely be required to
minimize dust emissions
during
construction/remedial
action.

SC R 72-300 Standards for
Stormwater Management and
Sediment Reduction

Applicable
Stormwater management and
sediment control plan for land
distubances.

Approximately 25 acres
of land will be disturbed
during the action,

40 CFR 257-258 Disposal of
Nor razardous Waste

Applicable

Govems tle management of
(sanitary and
constructior/demolition) non-
hazardous waste

Sanitary waste may be
produced from remedial
action

Location

16 USC 460 Endangered
Species Act of 1973

Applicable

The remedial action must be
conducted in a manner to
conserve endangered or
threatened sDecies.

There are lhreatened and
endangered species at
the SRS.

16 USC 2901 to 2911 Fish
and Wildlife Conservation
Action

Applicable
The rernedial action must be
conducted in a manner io
orotect fish or wildlife.

This remedial action has

the potential to affect
wildlife in the vicinity of
the ECODS.

16 USC 703-712 Migratory
Bird Treaty Act Applicable

The remedial action must be
conducted in a manner that
minimizes impacts to migratory
birds and their habitats.

Migraiory bird
populations may be
present in the vicinity of
ThC ECODS.
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Table 2. Summary of Comparative Analysis Against the Nine Criteria

Criterion Alternative 1 Alt€rnative 2 AlternatiYe 3

No Action Institutional Conhols Removal and Offsite Disposal

Ovenll Protection of lluman fleolth rnd the Environment

Protection of Human Health Not Protective Protective
Protective; Protects human
receptors by removing
contaminant sources

Protection of the Environment Not Protective Protective
Protective; Protects ecological
rec€ptofs by removing
contaminant sources

Compllance with ARAR8

Chemical-Specific Not Applicable
Achieves Chemical-
Specific ARARs

Achieves Chemical-Specifi c
ARARS

Location-Specific Not Applicable AchieY€s Location-
Specific ARARs

Achiev€s Location-Specifi c
ARARs

Action-Specific Not Applicable Achieves Action-
Specilic ARARs

Achieves Action-Specifi c
ARARs

Long-Term Efrectiveness and Permanence

Mamitude of Residual fusks
fusks remain
unchange4 not
protective

Risks are reduced to
acceptable levels by
controlling exposure.

No residual risk

Adequacy ofConhols Not Adequate Adequale Adequate

Permanence Not Pemanent Permanent Pelmanent

Reduction of Toricity, Mobility, or Volume Through Treatment
Treatnent Process None None None: removal and disoosal

Degee of Expected Reduction in
Toxicity, Mobility, or Volume None

No reduction through
treatment

No reduction through
treatment

Short-Term Efiecfi veness

Risk to Remedial Workers
Not applicable; no
remedial action
involved.

None
Moderatei Risks from
excavatiQn and transportation;
conholled through safety plans

Risk to Community
Not applicable; no
remedial action
involved,

None
Minimal risks associated with
waste handling and
transpodation

Risk to Environment
Not applicable; no
remedial action
involved.

None
Land disturbance contoll€d
through permil r€quiring
runoff and efosion conhol

Estimated Time Frame to
Achieve RAOS or concentration-
based RGs

Does not achieve
RAOs/RGs

I month 6 months

lE04 RPD.doc
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Table 2. of the Nine Criteria (Continued/Ent

Criterion Alternative I A.lternative 2 Alt€rnatiYe 3

Implcmentability

AYailability of Mat€rials,
Equipment, and Skilled Labor

Not Applicable

Straightforward; no
specialized materials,
equipment, and labor
required

Staightforward;
standard earthwork
equipment available

Ability to Construct and Operate
the Remedial Technology

Not Applicable Not Applicable Stuaightforward

Ability to Obtain
Permits/Approvals from Agencies

Not Applicabte Readilv imnlemented Permits readily obtained

Ease of Undertaking Additional
Actions Compatible Compatible Compatible

Time to Implement
Readily
implementable

I month 6 months

Cost each ECOD

Total Pre se nt-Worth Costs (L-l) $0 $190,920 sE41,2E2

Total Present-Worth Costs (N-2) $0 $190,920 $1,564,598

Total Present-Worth Costs (P-2) $0 $190,920 8r,219,92s

Total Pre sent-Worth Costs (R-1A,
-1B, -1C) $0 $190,920 $1,232,638

Total Cost for 0U $0 $763,680 $4,856,443

| 804 RPD.d@
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Table 3. Comparative Ranking of Alternatives against the Nine Criteria

Alt€rDrtlve

A

E
rd

E

e

E
tsl

a

E

E

.:

li

I

!

E
e

e

e

j

g
tr

*

E
ri

e

(tt

F

a

I
?

E

F

| - No Aotion No No NA I NA 5 $0 7

2 - Institutional Controls (each ECODS) Yes 4 Yes I 5 5 $190.920 l9
2 - Total Cost for Entire OU $763,680

3 - Removal and Offsite Disposal (L-l) Yes 5 Yes 5 5 3 $841,282 22

3 - Removal and Offsite Disposal (N-2) Yes 5 Yes 5 5 3 4 $1,564,598 22

3 - Removal and Offsite Disposal (P-2) Yes 5 Yes 5 5 l 4 $1,219,925 22

3 - Removal and Offsite Disposal (R-lA, -lB, -lC) Yes 5 Yes 5 5 3 $r,232,638 22

3 - Total Cost for Etrtire OU $4,858,.+43

Note: Numeric ra[ge I - t where I = worst and 5 = best
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Table 4, Land Use Controls for the ECODS L-1, N-2, P-2, and R-1A, -1B, -IC
TyD€ of Control PurDose ofControl Duration Implementation Affected Areas'

Property Record
Noticesb

Provide notice to
alyone searching
rccords about the
existence alrd locotion
of contarninated argas.

Until the hazardous
substalces associated
with the urit no longer
pose an unacceptable
risk undgr unlimited
exposure and
unrestricted use.

Notice recorded by
USDOE in accordance
with state laws at
County Register of
Deeds office ifthe
propefty or any
podion thereofis ever
hansferred to non-
federal ownership.

All waste manag€rnent
areas and other areas

where hazardous
substances are left in
place at levels
requiring land use
ald/or groundwater
reslncnons.

2- Property record
restrictionsq:
A. Land Use
B. Groundwater

Restrict use of
property by imposing
limitations.

Prohibit the use of
groundwater.

Until the hazardous
substances associated
with the unit no loDger
pose an unacceptable
risk under unlimited
exposure and
unr€stricted use.

Drafted and
implemented by
USDOE upon any
transfer of affected
areas. Recorded by
USDOE in accordance
with state law at
County Rogister of
Deeds oflice.

All waste management
aroas and other areas
where hazardous
substances are left in
place at levels
requiri[g land use

and/or grcundwate!
rostrictions.

3. Other Noticesd Provide notice to city
&/or county about the
existence and location
ofwaste disposal and
residual contami[ation
areas for
zoning/planning
purposes.

Until the hazardous
substances associated
with the unit no longer
pose an unacceptable
riskunder uJ imited
exposure and
uuostncted use.

Notice recorded by
USDOE in accordance
with state laws at
County Regist€r of
Deeds office if the
property or any
portion thercof is ever
tmnsferred to non-
federal ownership,

All wast€ management
areas and other areas
where hazaidous
substancos are left in
place at levels
requiriDg land use
and/or groundwater
resmcqons.

4. Site Use Program' Provide notice to
worker/developer (i.e.,
permlt rcquestor) on
extent of
contamination and
prohibit or limit
excavation/penetation
activity.

As long as property
rcmains under
USDOE control

Implernented by
USDOE and site
colrtractors

Initiated by pemit
request

RemediatioD systems,
all waste managem€nt
ateas, and ateas where
levels requiring land
use and / or
groundwater
restrictions-

5. Physical -Access
Conhols'(e.g.,
felraes, gates,
portals)

Control and restict
access to wotkels and
the public to prevent
unauthodzed access-

Until the hazardous
substanc€s associat€d
with the unil no long€r
pose an unacceptable
risk under unlimited
exposure and
unrestrickd use.

Controls maintained
by USDOE.

At select locations
throughout SRS,

6. Waming Signsc Provide notice or
waming to prcvent
unaulhorizgd uses.

Until the hazardous
substances associated
with the unit no longer
pose an unacceptable
fisk under unlimiied
exposue ano
ufiestricted use.

Signage mairltained by
USDOE,

At select locations
tlroughout SRS

1804 RPD.doc
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7. Security
Surveillance
Measures

Conhol and monitor
access by
li'orkervpublic.

Urtil the hazardous
substances associated
\rith the unit no longer
pose an unacceptable
risk under unlimited
exposure and
uruestricted use.

Established and
maintained by
USDOE

Necessity ofpatrols
evaluated upon
completion of
remedial actions.

Patrol of sel@ted area
thoughout SRS, as

necessary.

Table 4. Land Use Controls for the ECODS L-1, N-2, P-2, and R-lA, -lB, -lC

'A&9t9d-a!94! Sp€cific locations identified in the site-specific LUCIP or subsequent postROD documents,

"&9pC4-BEs9!dXgti!E! ReGrs to any non-enforc€able, purcty informational docum€nt record€d along $,,id tle original property acquisition
recods of USDOE and its predec€ssor agencies that alerts anyone s€&rching pmperty r€cords to imponant idormation about rGidual
contdnination; waste disposal areas in the prop€rty.

"PropErtv Record Restrictions IDclud€s condilions and/or covEnanls thal reshict or prohibit certajn us€s ofreal property and are recoded along
with original properf acquisitiotr rccords of USDOE snd irs pr€decessor asencies.

dq!b!LNqU$! - lnctud€s info.mation on rhe locaiion ofwaste disposal ar€as and residual contanination depicted on as survey plat, which is
provided !o a zoning authoriE (i.e., city planning commi$ion) for coNialeration in appropriate zoning de€isions for non-USDOE
plopetty.

'Site_Ulg Progem Ref€rs to the intemal USDOEruSDOE contactor administntivc program(s) fiat r€quircs the p€nnit requesl,cr to obtain
authorization, usually in the form ofa permit, befoE beginning any exca tiodpenetration .ctivity (e.9., well drilling) for th€ purpose of
ensudng that the proposed activity will not affect underypund utilitievstructures, or h the cas€ mrtaminated soil or grcundwater, will
not disturb drc afiected areas \r'ihout the appmpriate precautions alld safeguads.

r!!y!&cl 3$r$!!!Eslc - Physical banieN or.estrictioN to entry.
is.igg - Posied command, waming or direction.

1804RPD.doc

                                                           ARF # 16723



ROD for the ECODS L-1, N-2, P-2, and R-lA, -18, -lC OU (LD

Savannah River Site
December 2009

SRNS-RP-2009-00072
Rev. 1

Page AppA-l ofAppA-2

APPENDIX A - Responsiveness Summary

                                                           ARF # 16723



ROD for the ECODS L-1, N-2, P-2, and R-lA, -18, -1C OU (U)
Savannah River Site
December 2009

sRNS-RP-2009-00072
Rev. 1

Page AppA-2 ofAppA-2

Responsiveness Summary

The 45-day public comment period for the Statement of Basis/Proposed Plan for ECODS L-1, N-

2, P-2, and R-1A, -lB, -1C began on June 25,2009 and ended on August 8,2009. No comments

were received from the oublic.
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Alternative 2
Institutional Controls

X'or Each ECOD L-1, N-2, P-2, R-lA, -18, -lC
Savannah River Site

Item

Dhoct C.pltal Cosls
Institutional Controls

Postlng of Wamlng Signs
Land Use Control lmplemenlation Plan
Oeed Restrictions

lndir€ct Capital Costg
Engineering & Design
Projecvconst uction Management
Heallh & Safely
Overhead
Conling€ncy

S!@@!ts
Aonual Cosb

Access Contlols
Annual Inspections / Mainlenance

Unitr

ea
ea
ea

Qu.ntiw

10
I
1

LJnlt Colt Totrl Colt

Sublotal - Dkect Capital Cost
Mobilization/Demobilizalion

Site PreDa.ation,lsite Restoration

Total Dlreet Capltrl Co.t

25% or subtotal dlr€d capilal
25% or subtotal direct capital

(sum of items)

'18% of dtecl capital

256/o d dnedc.ptld
5% of dir€cl c4ital

30olo or diecl c+ital
20% of dir€ct c4ital

$50 $500
$5,000 $5,000
$5,000 $5,000

$1o"5oo -
$2,625'
$2,625 *

___!l!l!q
$2,835
$3.938

$788
$4.725
$3.150gE

$31,185

Total Indlrect Capltal Co6t

Tobl Ellimated Capital Cost

Slbtotal- Annual Costs
Present Wodh AnnualCosts (3.9% Discount Rate)

3.9% discount rate for cosb > 30 years durationl
Yea6 2()08 - 2038

(<nn cFfln

$2,000 $2,000
-----52366'

$43,760

$ 1 5,000 ______jl!Jgq
$15,000

$48,572

$2.{.006
$1,847

$27,700
$13.850
$67,403

______{99,79!.

$190,920

30 y€ars O&M
ea
ea

Fiv6 Yea. Costs
Remedy Review

!41@.9&U-9!cc
ProjecuAdmin Management
Heallh & Safety
Overhead
Contingency

Subtolal- Five YearO&M Costs

Present Worth Five Year Costs

Total Pre3ent Worth DlrectO&M Cost

26% or dircd oaM
2% or dlr€ct o&M

30% of dircct oaM
'l 5% or direct o&M

Total Prosont Worth lndl.ect O&t{ Co3t

Total Estimated PreaentWodh O&Itl Colt

TOTAL ESTIMATED COST

L InleGst rate tor costs with dulation < 30 years (a-e., before 2034) is based on WSRC'S 16 April2002 Technical Memorandum.

Total Cost for All ECODS is $763.680
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Savannah River Site
December 2009
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