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DISCLAIMER

Printed in the United States of America

Prepared for
U.S. Department of Energy

and
Savannah River Nuclear Solutions, LLC

Aiken. South Carolina

This report was prepared by Savannah River Nuclear Solutions, LLC
(SRNS) for the United States Department of Energy under Contract No. DE-
AC09-08SR12470 and is an account of work performed under that contract.
Neither the United States Government nor any agency thereof, nor any of
their employees, nor any of their contractors, subcontractors or their
employees assumes any legal liability or responsibility for any third party's
use or the results of such use of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process
or services by trademark, name, manufacturer or otherwise does not
necessarily constitute or imply endorsement recommendation, or favoring of
same bv SRNS or the United States Government or thereof.
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I. INTRODUCTION AND BACKGROUND

Introduction

This Statement of Basis/Proposed Plan (SB/PP) for

the P-Area Operable Unit (PAOU) is being issued by

the United States Department of Energy (USDOE),

which functions as the lead agency for the Savannah

River Site (SRS) remedial activities, with

concurrence by the United States Environmental

Protection Agency (USEPA) and the South Carolina

Deparhnent of Health and Environmental Conhol

(SCDHEC). The PAOU consists of multiple

subunits, some of which were previously selected for

early remedial actions or non-time critical (NTC)

removal actions. The purpose of this SB/PP is to l)
describe the preferred remedy for the entire PAOU

(i.e., land use controls [LUCs]) for any residual

hazardous substances that remain at the PAOU after

completion of the early remedial actions and the NTC

removal actions, and 2) provide for public

involvement in the decision-making process.

Although the early remedial actions and the NTC

removal actions will not be completed when this

SB/PP is issued, they will be considered the final

actions. The preferred remedy, to implement LUCs

for the entire PAOU in order to prevent unrestricted

land use, is based on the successful completion of the

ongoing early remedial or removal activities to meet

the remedial goals (RGs).

SRS occupies approximately 803 sq km (310 sq mi)

of land adjacent to the Savannah River, principally in

Aiken and Barnwell counties of South Carolina. The

PAOU is located in P Area at the SRS in Barnwell

County, South Carolina (Figure l).

SRS manages certain waste materials that are

regulated under the Resource Conservation and

Recovery Act (RCRA), a comprehensive law

requiring responsible management of hazardous

waste. SRS received a RCRA hazardous waste

permit from the SCDHEC, which was most recently

renewed on September 30, 2003 (SCl 890 008 989).

Module VIII of the Hazardous and Solid Waste

Amendments portion of the RCRA permit mandates

corrective action requirements for non-regulated

solid waste management units (SWMUs) subject to

RCRA 3004(u). Two of the PAOU subunits, the P-

Area Process Sewer Lines As Abandoned (PSLs) and

the P-Area Ash Basin (Including Outfall P-007)

(188-P) are SWMUs under RCRA Section 300a(u).

On December 21, 1989, SRS was included on the

National Priorities List (NPL). The inclusion created

a need to integrate the established RCRA Facility

Investigation (RFI) program with Comprehensive

Environmental Response, Compensation and

Liability Act (CERCLA) requirements to provide for

a focused environmental program. In accordance

with Section 120 of CERCLA 42 U.S.C. $ 9620,

USDOE has negotiated a Federal Facility Agreement

(FFA) (FFA 1993) with the USEPA and SCDHEC to

coordinate remedial activities at SRS into one

comprehensive strategy which fulfrlls these dual

regulatory requirements. The FFA lists the PAOU as

a RCRA/CERCLA unit requiring further evaluation

using the CERCLA Remedial Investigation (RI)

process to determine the actual or potential impact to

human health and the environment of releases of

hazardous substances to the environment.
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Both RCRA and CERCLA require the public to be

given an opportunity to review and comment on the

proposed remedial alternatives. Public participation

requirements are listed in South Carolina Hazardous

Waste Management Regulations (SCHWMR) R.6l-

79.124 and Section 113 and ll7 of CERCLA 42

U.S.C $ 9613 and 9617. These requirements include

the establishment of an Administrative Record File

that documents the investigation and selection of

remedial alternatives and allows for review and

corffnent by the public regarding those alternatives

(See Section II). The Administrative Record File

must be established at or near the facility at issue.

The SRS FFA Community Involvement Plan (WSRC

1996) is designed to facilitate public involvement in

the decision-making process for permitting, closure,

and the selection of remedial alternatives.

SCHWMR R.6l-79.124 and Section llTra\ 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.

SCHWMR R.6l-79.124 requires that a brief

description and response to all significant comments

be made available to the public as part of the RCRA

Adminishative Record. Community involvement in

consideration of this evaluation of alternatives for the

PAOU is strongly encouraged. All submitted

cornments will be reviewed and considered.

Following the public conment period, a

Responsiveness Summary will be prepared to address

issues raised during the public comment period. The

Responsiveness Summary will be made available

with the final RCRA permit modification in the

Record of Decision (ROD) for the PAOU.

The final remedial decision will be made only after

the public comment period has ended and all the

comments have been received and considered. The

final remedial decision under RCRA will be in the

form of a final permit modification, which is made by

SCDHEC. Selection of the remedial alternative that

will satisS the FFA requirements will be made by

USDOE, in consultation with USEPA and SCDHEC.

It is important to note that the final action(s) may be

different from the preferred alternative discussed in

this plan depending on new information or public

comments. The alternative chosen will be protective

of human health and the environment and comply

with all federal and state laws.

Background

SRS is owned by the USDOE. The primary mission

of SRS has been to produce tritium, plutonium, and

other special nuclear materials for our nation's

defense programs. Chemical and radioactive wastes

are byproducts of nuclear material production

processes. Additionally, hazardous substances, as

defined by CERCLA, are currently present in the

environment at SRS. Production of nuclear materials

for the defense program was discontinued in 1988,

though SRS has provided nuclear materials for the

space program, as well as for medical, industrial, and

research efforts up to the present. Management and

operating (M&O) services are currently provided by

Savannah River Nuclear Solutions. LLC (SRNS).

The PAOU is one of the area operable units (OUs)

identified at SRS. In Februarv 1954. P-Reactor
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began operations with a mission of producing nuclear

materials for the defense program. SRS reactors

were both low pressure and low temperature reactors

with heavy water cooling of the core. P-Reactor was

placed in shutdown status in 1991. Reactor

operations resulted in the generation of chemical and

radioactive wastes.

The PAOU is comprised of the following subunits:

. Potential Release from the Reactor Cooling

Water System (186/190-P);

o Potential Release from

Disassembly Basin (105-P);

Process Sewer Lines As Abandoned (no building

number [NBN]); Including the Spill on03/15179

of 5000 gallons of Contaminated Water; and

various components of the PSLs including

Process Water Storage Tank (106-P), Process

Water Storage Basin (109-P); Cooling Water

Effluent Sump (107-P/107-1P); outfalls;

manholes, miscellaneous weirs and boxes;

sumps, etc.;

P-Area Reactor Area Cask Car Railroad Tracks

As Abandoned (NBN);

All Railroad Tracks within the P-Area Fence:

High Contamination Area (HCA) associated

with the Cask Car Railroad Tracks as

Abandoned;

o P-Reactor Building (105-P) Complex and its

Ancillary Structures including Engine House

(108-lP), Engine House (108-2P) with Standby

Pumphouse 191-P;

. P-Area Ash Basin (Including Outfall P-007)

(188-P);

Containment Tank within Emergency Cooling

Water Retention Basin (90a-86G);

Pipe Fabrication Building (7 17 -9P);

Radiological Zone Storage Building (710-P);

No. 2&5 Basin Deionizers Pad (105-1P);

. Potential Source Area (PSA) I - Emergency

Cooling water Retention Basin (904-86G);

. PSA 2 - Area around the Cooling Water

Effluent Sump (107-P/107-lP);

. PSA 3A - Area near the Northern end of the

Reactor Building (105-P);

. PSA 38 - Area West of the Administrativel

Maintenance Slab;

. PSA 4 - Area East of the Reactor Buildine

(105-P);

. PSA 5 - Two localized areas in the

Southwestern part of P Area;

. Outfall P02; and

. Disposition of Water in the P-Reactor

Disassembly Basin.

Groundwater is not considered part of the PAOU and

will be addressed in the P-Reactor Groundwater

(PRGW) OU.

Summary of Previous Regulatory Decisions

Regulatory decisions were made on select PAOU

subunits. These decisions included earlv remedial

the P-Reactor
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actions documented in an EAROD and ESD to the

EAROD and NTC removal actions documented in

three Removal Site Evaluation Reports (RSERy

Engineering Evaluation / Cost Analyses (EE/CAs).

The remaining subunits not selected for an early

remedial action or NTC removal action were

presented in the RFI/RI with Baseline Risk

Assessment (BRA) and Conective Measures Study

(CMS)/Feasibility Study fF9 (SRNS 2008b) and are

discussed further in this SB/PP. A description of the

administrative pathway for each subunit is provided

below and summarized in Fieure 2 and Table l.

Based on the results of the RFVRVBRA/CMS/FS

(SRNS 2008b), two subunits were determined to

require No Further Action since it has been

determined that these subunits pose no impact to

human health (residential scenario) or the

environment (Figure 3; Table 1). These subunits

include the Containment Tank within the Emergency

Cooling Water Retention Basin (904-86G) and the

PSA-I Emergency Cooling Water Retention Basin

(904-86G). In addition, a third subunit, Outfall P02,

was also determined to require No Further Action as

documented in the Early Action Remedial Action

Implementation Plan for the PAOU (EARAIP)

(SRNS 2009a) and is discussed below. These

subunits are located outside the P-Area fence line and

would not be subject to LUCs for the PAOU.

In January 2009, an Early Action Record of Decision

(EAROD) was issued that documents the selected

early action remedies for the PSA-3A subunit (Soil

Vapor Extraction [SVE] with Soil Fracturing and

Chemical Oxidation Injection) and the PSA-3B

subunit (SVE), the HCA associated with the P-Area

Cask Car Railroad Tracks as Abandoned subunit

(Excavation/Removal; Confirmatory Sampling), and

the Outfall P02 subunit (Excavation/Removal;

Confirmatory Sampling) (SRNS 2008a). Prior to

implementation of the removal action, additional

sampling confirmed that Outfall P02 posed no impact

to human health (residential scenario) and the

environment. The PAOU EARAIP (SRNS 2009a)

documented that the removal action for Outfall P 02

was not needed and No Further Action for the Outfall

P02 subunit was required (Figure 4; Table l).

Therefore, the final decision as to the location for

waste disposition of the Outfall P02 soil will not be

documented in the final PAOU ROD as orieinallv

stated in the EAROD.

An Explanation of Significant Difference (ESD) to

the EAROD for the PAOU is planned for issuance in

November 2009 (SRNS 2009b). The ESD

documents the final end-state decision of in situ

decommissioning (ISD) for the P-Reactor Building

(105-P) Complex (RBC) (Figure 5; Table 1).

Alternative R-2A (ISD with the Reactor Vessel

grouted in place) was the selected remedial

alternative for the RBC. This altemative includes the

Process, the Purification, and the Assembly Areas of

the RBC as well as the actuator tower remaining in

place. The below-grade contents of the Disassembly

Basin will be grouted to stabilize the contaminants.

The above-grade structure of the Disassembly Basin

will be demolished to grade-level after forced

evaporation of the Disassembly Basin water has been

completed. A sloped concrete cover will then be

placed over the grouted Disassembly Basin. The

remaining contaminated equipment in the above-

grade structure of the RBC will be left in place. ICs
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(i.e., LUCs) would also be implemented for an

indefinite period of time to prevent direct human

exposure. Figure 6 is a schematic drawing of the

RBC with ISD applied.

A RSEWEE/CA is planned for public comment in

November 2009 for the P-Area PSLs (SRNS 2009d).

The preferred removal action is Alternative P-2

(Isolation Plugging of Reactor Building [105-P]

PSLs and Drainage System; Grouting of Manholes,

Diversion Boxes, and Process Tanks; Select Removal

of Process Equipment External to the Reactor

Building [105-P]; Sealing/Plugging of Outfalls, and

ICs) (Figure 7; Table I ).

A RSER/EEICA for the P Area Ash Basin (Including

Outfall P-007) (188-P) (SRNS 2009c) is planned for

public comment in December 2009. The preferred

removal action is Alternative P-3 (Removal and

Disposal of Cesium-I37; Consolidate as Needed;

Soil Cover; ICs) (Figure 8; Table l).

II. COMMUNITY PARTICIPATION

The FFA Administrative Record File. which contains

the information pertaining to the selection of the

response action, is available at the following

locations:

USDOE
Public Reading Room
Gregg-Graniteville Library
University of South Carolina - Aiken
17l University Parkway
Aiken, South Carolina 29801
(803) 641-346s

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

Hard copies of the SB/PP are available at the

following locations:

Reese Library
Augusta State University
2500 Walton Way
Augusta, Georgia 30910
(706) 737-r744

Asa H. Gordon Library
Savannah State University
Tompkins Road
Savannah, Georgia 3 1404
(9r2) 3s6-2r83

The RCRA Administrative Record File for SCDHEC

is available for review by the public at the following

locations:

SCDHEC
Bureau of Land and Waste Management
8911 FarrowRoad
Columbia. South Carolina 29203
(803) 896-4000

SCDHEC - Region 5
Aiken Environmental Quality Control Office
206 Beaufort Street, Northeast
Aiken, South Carolina 29801
(803) 641-7670

The public will be 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 Slale newspapers. The public comment

period will also be announced on local radio stations.

USDOE will provide an opportunity for a public

meeting during the public comment period if
significant interest is expressed. The public will be

notified of the date, the time, and the location. At the
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meetings, the proposed action will be discussed, and

questions about the action will be answered.

To request a public meeting during the public

comment period, to obtain more information

concerning this document, or to submit written

comments, contact the following:

Paul Sauerbom
Savannah River Nuclear Solutions. LLC
Public Involvement
Savannah River Site
Building 730-lB
Aiken" South Carolina 29808
(803) 9s2-66s8
paul. sauerborn@srs. gov

SCDHEC
Attn: Richard Haynes, P.E., Director
Division of Waste Management
Bureau of Land and Waste Management
2600 Bull Street
Columbia. South Carolina 29201
(803) 896-4000

Following the public comment period, a ROD will be

signed, and a final decision for the SRS RCRA

permit will be issued. The ROD and RCRA permit

will detail the remedial alternatives chosen for this

operable unit and include responses to oral and

written comments received during the public

comment period in the Responsiveness Summary.

The Facilities Disposition and Site Remediation

Committee of the SRS Citizens Advisory Board

(CAB) has met and reviewed the strategy for closure

of P Area. This resulted in the CAB adopting

recommendation #233 on May 23, 2006, which

supported public involvement in the process to

determine the P-Reactor Building (105-P) Complex

end state at the PAOU. At their subsequent July

23-24, 2006 meeting, the CAB formally issued

recommendation #248, which requested DOE to hold

public workshops to discuss selection of the P-

Reactor Building (105-P) end state. In response to

this request, USDOE held two workshops for the

Aiken area: the first on October 16, 2007, and the

second on February 28, 2008. A third workshop was

held on May 19, 2008 in Savannah, GA. These

workshops were well publicized and included

representatives from the USEPA Region 4 and

SCDHEC. These workshops discussed ISD as the

agreed to end state for the P-Reactor Building (105-

P) Complex as documented in the EAROD (SRNS

2009a).

Future Land Use

The current land use for the PAOU is indushial with

USDOE maintaining control of the land as long as

necessary to keep the selected remedy fully

protective of human health and the environment. In

the long-term, if the property is ever transferred to

nonfederal ownership, the United States Government

will take those actions necessary pursuant to Section

120(h) of CERCLA. P Area has been identified in

the SRS Land Use Controls Assurance Plan

(LUCAP) as industrial (WSRC 1998). P-Reactor has

been declared an excess facility by USDOE Defense

Programs Office. An industrial land use scenario

was selected as the BRA exposure scenario for the

protection of human health and the environment

(SRNS 2008b). One potential future use for this area

that could be considered is by the U.S. Armed Forces

for training purposes. The use by the U.S. Armed

Forces for training purposes is consistent with

industrial use, and the remediation goals established

for indushial use are protective under this potential

land use scenario as well.
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IIL OPERABLE UNIT BACKGROUND

P Area is located in south-central SRS (Figure l). In
February 1954, P-Reactor began operations. It was

taken off-line for maintenance and safety upgrades in

1987, placed in warm standby in 1988, and placed in

shutdown status in 1991. In 1993, P-Reactor was

placed in cold shutdown with no capability of restart.

The primary sources of radioactive contamination in

P Area are activation products, fission products, and

tritium, the majority of which were the consequence

of P-Reactor operations. Currently, the P-Reactor

Building (105-P), together with facilities within the P

Area fence, is undergoing deactivation in preparation

for ISD (SRNS 2009b). As previously mentioned

groundwater is not part of the PAOU and will be

addressed in the PRGW OU.

Twenty-four subunits were evaluated as part of the

PAOU (Table l). Of these, three subunits were

determined to pose no risk to human health or the

environment based on unrestricted land use. The

remaining twenty one subunits will require land use

controls as part of the selected remedy to prevent

unrestricted land use. The subunits are discussed in

more detail below and arc categoized as either

requiring no further action or requiring further action

to be evaluated in this SB/PP.

PAOU Subunits Requiring No Further Action

The following subunits have been determined to

require no further action. These subunits are located

outside the P-Area fence line and were evaluated

using both the industrial and residential land use

scenario. It has been determined that these subunits

pose no impact to human health (based on the more

conservative residential land use) or the environment.

The land use controls selected for the entire PAOU

are not needed for these subunits as discussed in

further detail below.

Potential Source Area I - Emergenqt Cooling
Water Retention Basin (904-86G)

PSA I is primarily associated with the Emergency

Cooling Water Retention Basin (904-86G) (Figure

4). It is a 190 million L (50 million gal) earthen

basin that was constructed during the 1960's as part

of the emergency cooling water system. The basin

was designed to contain contaminated water that

would accumulate in the event of a loss-of-cooling or

loss-of-circulation accident. The basin never

received discharges from an emergency event.

Based on the results of the human health risk

assessment (SRNS 2008b), there are no human health

refined constituents of concern (RCOCs) in the

surface soils for a future indushial worker or a future

resident at the PSA-I Emergency Cooling Water

Retention Basin. Therefore, No Fudher Action was

determined for this subunit (Table l).

Slab Associated with Containment Tank within the
904-86G (Emergency Cooling Water Retention
Basin)

The Containment Tank was located inside of the

Emergency Cooling Water Retention Basin (904-

86G) (SRNS 2008b) (Figure 3). The tank was

constructed in 1979 and had a capacity of 500,000

gallons.

The tank received water from building drains,

manholes, sump pumps, or storage tanks located

within the P-Reactor Building (105-P). In the mid-
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1980's, the tank received process sewer back-up

from P-Reactor Building (105-P) during a high rain

event. The facility was demolished and removed to

foundation and all interfacing utilities were isolated,

disconnected, and plugged (WSRC 2007d). There

are no spills associated with the tank and there are no

instances where the tank overflowed onto the

surrounding basin soils.

Radiological samples taken per the Facility

Decommissioning Evaluation (FDE) indicated that

the tank met the unconditional release criteria

(removal surface contamination is less than 20

dpm/100 cm2 alpha, 200 dpm/100 cm2 beta"/gamma,

and 10,000 dpm/100 cm' tritium; (WSRC 2006).

Additionally, the concrete slab was surveyed as a

best practice. The survey demonstrated that the

concrete slab also met the unconditional release

criteria.

Because the surveys of the slab met unconditional

release criteria and the human health risk assessment

for PSA I resulted in no HH RCOCs in the surface

soils for a future industrial worker or a future

resident. No Further Action was determined for this

subunit (SRNS 2008b) (Table l).

Outfall P02

Outfall P02 is a stormwater outfall located to the

northeast of the PAOU and is a tributary to PAR

Pond (Figure 4). It is approximately 0.07 hectares

(0.16 acres) in area. Previous sampling indicated the

presence of radionuclides in the upper section of

Outfall P02. Based on these results, soil excavation/

removal was planned as an early action.

Confirmatory sampling was conducted at Outfall P02

in 2008 and is documented in the Eorly Action

Remedial Action Implementation Plan (EARAIP)

(SRNS 2009a). Using the results of the 2008

confirmatory sampling, a supplemental risk

assessment was performed for Outfall P02 to

evaluate exposure risk to a residential receptor.

Based on this evaluation, it was determined that no

exposure risk exists for the residential scenario.

Therefore, no remedial action is required for the

Outfall P02. Both the confirmatory sampling and no

further action determination occurred prior to

commencing the planned early action excavation

activities.

PAOU Subunits Requiring Further Action

The following discussions pertain to the PAOU

subunits that will require further action:

Potentiul Releuse from Reactor Cooling llater
System (186/190-P)

The P-Area Reactor Cooling Water System

comprises the P-Area Reactor Cooling Water

Reservoir (186-P) and the P-Area Cooling Water

Pump House (190-P) (Figure 3). The P-Reactor

Cooling Water Reservoir, commonly referred to as

the concrete lakes or the cooling water basin, is a

large, reinforced concrete basin. The structure has

been decommissioned and deactivated. The footprint

of the reservoir is 17,652 m' 1190,000 ft?) and, when

tull, the basins hold 94,635 m' 125 million gallons)

total. The basin depth is approximately 9 m (30 ft),

of which approximately 6 m (20 ft) is below grade.

When operational, the basins were frlled with cooling

water from PAR Pond or makeup water from the

Savannah River. From the reservoir, the water was
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pumped to the non-contact heat exchangers in the

P-Reactor Building (105-P). These heat exchangers

sometimes leaked minute quantities of radioactively

contaminated heavy water (deuterium oxide) to the

cooling water.

During normal operation and cold weather, some of

the water was recycled back to the Cooling Water

Reservoir (186-P) to maintain water temperature.

Investigation of surface and subsurface soil around

the Reactor Cooling Water System (186/190-P)

determined the presence of inorganic and

radionuclide constituents (SRNS 2008b), but at

naturally-occurring levels.

The presence of VOCs in the groundwater is not

attributed to the Cooling Water Reservoir System

(186/190-P), but rather to upgradient sources (PSAs

3Al3B).

As determined in the RFVR/BR{CMS/FS. the

Potential Release from Reactor Cooling Water

System (186/190-P) was determined to have no

problems warranting action under the industrial land

use scenario. However, the Potential Release from

Reactor Cooling Water System (186/190-P) subunit

will be managed with the land use controls selected

for the entire PAOU to prevent unrestricted use.

(SRNS 2008b) (Table l).

Potential Release from the P-Area Disassembly
Basin (105-P)

The P-Area Disassembly Basin is a concrete-lined

basin that ranges in depth from 5.2 m (17 ft) below

grade to 9.1 m (30 ft below grade (Figure 3). The

full-pool capacity of the basin is 18,250 mt (4.82

million gal); currently, the basin is 85% full,

containing approximately 15,520 m31+.1 million gal)

of water and miscellaneous contaminated scrap

(chains, buckets, hangers, lights, plastic, hand tools,

etc.) (WSRC 2005b).

The disassembly basin is divided into several discrete

but contiguous areas used for different fuel handling

processes, including storage, cooling, disassembly,

and preparation for transport (WSRC 2005a). The

tritium contamination in the disassembly basin water

and sludge was from the small amounts of moderator

that were transferred with the fuel, targets, and other

components when discharged from the reactor. The

other radionuclide contamination within the

disassembly basin water and sludge is from the

corrosion of the inadiated and activated components

that were stored in the basin.

Soil sampling was conducted to discern the nature

and extent of metal and radionuclide contamination

at the Disassembly Basin. Analysis of the data

indicates that inorganics and radionuclides that were

detected in subsurface soils are naturally-occurring.

Radionuclides which were typical of reactor

operations were not detected in the subsurface soils

around the Disassembly Basin.

As discussed in the RFVRI/BRA/CMS/FS, the

Potential Release from the P-Area Disassembly Basin

(105-P) was determined to have no problems

warranting action under the industrial land use

scenario. (SRNS 2008b) (Table l). However, the

Potential Release from the P-Area Disassembly Basin

(105-P) subunit will be managed with the land use
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controls selected for the entire PAOU to prevent

unrestricted use.

P-Ares Process Sewer Lines As Abandoned

The PSLs consist of 4.7 km (2.9 mi) of underground

lines of various sizes and configuration throughout

the P Area (Figure 7). The process lines were

constructed of carbon steel. These lines. in some

cases, were joined to concrete stormwater lines. In

addition, underground tanks (including 106-P and

109-P), outfalls, manholes, miscellaneous weirs and

boxes associated with the PSLs are included with this

subunit for closure (Figure 7). Subsurface soils were

sampled around and below the PSLs and at the Spill

on 03/15/79 of 500 Gallons of Contaminated Water.

NBN. No contamination was found exterior to the

PSLs.

Based on process knowledge and investigations

conducted at C- and R-Area PSLs, radionuclides are

present in the lines. The contamination (i.e., cesium-

137 and cobalt-60) is fixed to the metal matrix of the

PSLs and does not pose an immediate threat to the

environment. Due to the difficulty in accessing the

lines and investigations conducted at other reactor

areas, the Core Team agreed, in November 2008, that

there is a potential for principal threat source material

(PTSM) may be fixed within the pore spaces of the

concrete or trapped in the rust and scale in these

lines. Therefore, there is a potential risk for exposure

to PSL contamination if the lines are physically

breached and exposed at the surface.

A RSER/EE/CA for the P-Area PSLs (SRNS 2009d)

is planned for public comment in November 2009.

The preferred removal action is Alternative P-2

(Isolation Plugging of Reactor Building [105-P]

PSLs and Drainage System; Grouting of Manholes,

Diversion Boxes, and Process Tanks; Select Removal

of Process Equipment External to the Reactor

Building [05-P]; Sealing/Plugging of Outfalls, and

ICs) (Table l).

Based on the likelihood for PTSM in the P-Area

PSLs, a removal action will be conducted to

eliminate exposure to access points in the lines and

prevent water flow through the lines. Following the

removal action, radioactive contaminants will be left

in place. LUCs will be required to prevent exposure

if the PSLs are physically breached and exposed at

the surface.

P-Areu Reuctor Area Cusk Car Railroad Trscks As
Abandoned (NBN)

The P-Area Reactor Area Cask Car Railroad Tracks

As Abandoned (NBN) is an area south of the

Disassembly Basin that extends from the western

reactor fence line back to the end of a railroad spur.

Radiological material from the reactor was

transferred into metal casks inside the Reactor

Building (105-P) (Figure 3). The casks were loaded

onto railroad cars inside the building and were

routinely parked in various P Area locations while

awaiting transfer to the Separation Areas (F/H

Areas). When the railroad cars were exposed to rain,

radiological materials could have been washed from

the outside ofthe casks onto the ground surface, thus

possibly contaminating the railroad tracks with

radiological constituents from reactor operations.

Soil sampling was conducted to discern the nature

and extent of metal and radionuclide contamination
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at the P-Area Reactor Area Cask Car Railroad Tracks

As Abandoned. Analysis of the data indicates that at

the Cask Car Railroad Tracks inorganics and

radionuclides that were detected arc naturallv-

occurring.

As discussed in the RFI/RVBRA/CMS/FS. the P-

Area Reactor Area Cask Car Railroad Tracks As

Abandoned was determined to have no problems

warranting action under the industrial land use

scenario. (SRNS 2008b) (Tables I and 2). The P-

Area Reactor Area Cask Car Railroad Tracks As

Abandoned subunit will be managed with the LUCs

selected for the entire PAOU to prevent unrestricted

use.

AII P-Area Cask Car Ruilroad Trscks within the P-
Area Fence

All railroad tracks, cross ties, and up to 1.8 m (6 ft)

on either side of the railroad tracks remaining within

the P Area facility fence were surveyed by SRS

Radiological Protection Department (RPD) personnel

to determine areas of radioactivity that may be

present above background levels. In addition,

remnants of the railroad tracks that led to the coal

burning powerhouse were also surveyed. This

section of railroad track and cross ties was removed

in the mid-1990s and consolidated within the

southern section of P Area.

As an outcome of the suryey, no radiological

contamination was found on or near the P-Area Cask

Car Rail Road Tracks within the P-Area fence

(except for the HCA associated with the Cask Car

Railroad Tracks which will be discussed in the next

section). However, because of its location within the

P Area fence, the Cask Car Railroad Tracks will be

managed with the LUCs selected for the entire

PAOU to prevent unrestricted use.

High Contamination Area Associated with the P-
Areu Cask Car Ruilroud Tracks

During reactor operations, the irradiated fuel and

target assemblies were loaded underwater into lined

casks in the Disassembly Basin. These casks were

then transported by rail to the separations areas for

chemical processing. Inevitably some leakage (water

contaminated with radionuclides - mostly cesium-

137 [+D]) occurred, which resulted in a release of

radioactive contaminants along the railroad tracks to

the southeast of the P-Reactor Building (105-P)

(Figure 4). Total cumulative carcinogenic risk to an

industrial worker is 5.6E-03 (Table 2).

In January 2009, an EAROD was issued that

documents the selected early action remedy for the

HCA associated with the Cask Car Railroad Tracks

(Excavation/Removal; Confirmatory Sampling

(SRNS 2008a) (Figure 4; Table l). Following the

early remedial action (soil removal to I pCi/g

cesium-137), the HCA associated with the Cask Car

Railroad Tracks subunit will be managed with the

LUCs selected for the entire PAOU to prevent

unrestricted use.

P-Reuctor Bailding (105-P) Completc (Including
Engine House [108-1P], Engine House [108-2P]
with Standby Pumphouse [191-P]

The P-Reactor Building (105-P) Complex (RBC), in

its entirety, is subdivided into three components

based on total curie inventory, risk, and future

remedial action(s). For clarification, the RBC, as a
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whole, contains all three components which were

integral to reactor operations (Figure 5). The three

components are as follows:

r Reactor Vessel;

. Disassembly Basin

o P-Reactor Building (105-P) and its ancillary

structures (including the Engine Houses [08-
lP/ 108-2Pl and the Standby Pumphouse [91-
Pl).

Additional information pertaining to components of

the RBC, the sampling results, and the curie

estimates can be found in the ESD to the EAROD for

the PAOU (SRNS 2OO9a). The risks associated with

the RBC are shown in Table 2.

As stated in the ESD to the EAROD (SRNS 2009a),

Altemative R-2A (ISD with the Reactor Vessel

grouted in place) was the selected remedial

altemative for the P-Reactor Building (105-P)

Complex (Figure 6). This alternative includes the

Process, the Purification, and the Assembly Areas of

the RBC as well as the actuator tower remaining in

place. The below-grade contents of the Disassembly

Basin will be grouted to stabilize the contaminants.

The above-grade structure of the Disassembly Basin

will be demolished to grade-level after forced

evaporation of the Disassembly Basin water has been

completed. A sloped concrete cover will then be

placed over the grouted Disassembly Basin. The

remaining contaminated equipment in the above-

grade structure of the RBC will be left in place.

Following the early remedial action, radioactive

contaminants will be left in place. LUCs will be

required to prevent exposure to contaminants located

within the RBC. Therefore, LUCs will be required

for as long as necessary to keep the selected remedy

fully protective of human health and the

environment.

P-Area Ash Basin (Including Outfall P-007 Outfall)

Each reactor at SRS utilized a coal-fired powerhouse

to generate steam and electricity, with coal ash

produced as a result ofboiler operations. In P Area,

this ash was disposed within the P-Area Ash Basin

(188-P) via a sluice line. The ash basin is located

outside the southeastern perimeter of P Area. The P-

Area Ash Basin (188-P) is an unlined, earthen

containment basin that received sluice from l95l to

1991. During the years of 1973 to 1974, significant

amounts of ash within the basin were removed and

placed around the perimeter of the basin and to the

north along the access road that led to the basin

(Figure 8), including in the vicinity of Outfall P-007.

Ash covers approximately 9.71 hectares (24 acres).

An estimate of approximately 157,498 m3 (206,000

yds3) of ash is determined to be present both inside

and outside of the basin. The P-Area Ash Basin

(188-P) operated under Industrial Wastewater Permit

#7292.

The Outfall P-007 is located north of the P-Area Ash

Basin (188-P) (Figure 8). Because the possible

source of contamination in the Outfall P-007 is from

process line discharges that originated from the P-

Reactor Disassembly Basin, the Outfall P-007 was

evaluated independent of the P-Area Ash Basin (188-

P). Gamma overflight data indicated a localized area

of elevated garnma activities. Sampling performed in

2006 and 2008 confirmed the presence of elevated
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activities of cesium-I37 (+D) and cobalt-60. Figure

8 shows the extent of the contamination at Outfall P-

007 as it relates to the ash deposits from the P-Area

Ash Basin (188-P). Including the extent of ash

present, Outfall P-007 is approximately 2.83 hectares

(7 acres) in size. Human health COCs and risks for

both the P-Area Ash Basin and the Outfall P-007 are

shown inTable2.

A RSER/EE/CA for the P Area Ash Basin (Including

Outfall P-007) (188-P) (SRNS 2009c) is planned for

public comment in December 2009. The prefened

removal action is Alternative P-3 (Removal and

Disposal of Cesium-I37; Consolidate as Needed;

Soil Cover; Institution Controls). Following the

removal action, radioactive and hazardous

contaminants will be left in place under a soil cover.

LUCs will be required to prevent disturbance of the

cover and potential exposure to the contaminants.

Slab Associuted with 717-9P Pipe Fabrication
Building

The Pipe Fabrication Shop Building (717-9P) was

located southwest of P-Reactor Building (105-P)

(Figure 3). It was constructed in 1987 to support the

renovation of systems within the P-Reactor Building

(105-P), including storing construction materials and

industrial products. It was constructed of a wooden

frame on a concrete slab with comrgated aluminum

siding and roof. The building footprint was

approximately 177 m2 (1,2$ fl\.

The building was decommissioned and demolished to

the foundation slab (WSRC 2007a\. The FDE

identifred both an oil stain and a radiological hot spot

on the slab. The oil stain on the buildine foundation

slab was cleaned with Biosolve@ and the hot spot

was scabbled twice.

Final verification sampling was performed on the

building slab to identiff residual contamination.

Only naturally-occurring radionuclides (lead-212,

lead-214, potassium-40, and thallium-208) were

detected in the concrete samples collected. No unit-

related radionuclides were detected.

As discussed in the MI/RVBRA/CMS/FS, the Slab

Associated with 717-9P Pipe Fabrication Building

was determined to have no problems warranting

action under the industrial land use scenario (SRNS

2008b) (Table l). The Slab Associated with 717-9P

Pipe Fabrication Building subunit will be managed

with the LUCs selected for the entire PAOU to

prevent unrestricted use.

Slub Associated with 710-P Rudiological Zone

Storage Building

Radiological Zone Storage Building (710-P) was an

ll.9 nJ (128 ft1, single-story structure. The

building was a steel-framed structure with comrgated

asbestos panels as siding and roofing. It was

constructed on a concrete slab with no floor drains,

sumps, or secondary containment structures. The

building served as a storage area for contaminated

laundry and waste bags.

The FDE noted areas of split paint and an area, in the

approximate center of the structure's slab, as having

internaVfixed contamination. The facility was

decommissioned and demolished to the foundation

slab.
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The slab was scabbled to address the painted areas

and radiological hot spot. Radiological survey

performed after scabbling did not indicate the

presence of radioactivity (WSRC 2007b).

Samples were collected as part of final verification.

Tritium and lead-212 were the only radionuclides

detected. However, lead-212 is present in the natural

material used in making concrete and is unit-related.

As discussed in the RFVRVBRA/CMS/FS, the Slab

Associated with 710-P Radiological Zone Storage

Building was determined to have no problems

warranting action under the industrial land use

scenario (SRNS 2008b) (Table 1). The Slab

Associated with 710-P Radiological Zone Storage

Building subunit will be managed with the LUCs

selected for the entire PAOU to prevent unrestricted

use.

Slab and Samps Associated with No. 2&5 Basin
Deionizers Pad (l 0 5- I P)

The No. 2&5 Basin Deionizers Pad (105-lP), located

next to P-Reactor Building (105-P), began operating

in 1963 as a 186 m2 12,000 ft2) curbed concrete slab

with electrical and piping connections for connecting

portable filhation/deionization trailers to the

Disassembly Basin Cooling and Filtration System

(DBCF) for periodic decontamination of the basin

water (Figure 3).

Two sumps were operated during Building 105-lP's

operation history. The slab was sloped to a process

drain which was approximately three inches below

grade. In 1984, the "collection sump" was filled in

with grout and a new sump and pump were installed.

During deactivation in the late 1990's, the sump

pump was removed, and a metal cover was placed

over the new sump and covered with two inches of

concrete.

The concrete foundation was radiologically

contaminated due to disassembly basin water leaks

from trailers and piping connections.

The facility was decommissioned and demolished to

the concrete slab. Fixative coatings applied during

the initial deactivation in the late 1990's were

removed to allow surveys and decontamination of the

foundation concrete. Several long thin cracks that

were previously covered by a fixative coating were

visible. During decommissioning of the slab, the

slab was scabbled and the cracks were heavily

scabbled to the extent that the cracks are no longer

open. The new sump was uncovered and all

remaining equipment (float valve and electrical

connection), sludge, and water were removed from

the bottom of the sump. No cracks or holes were

present in the sump bottom following visual

inspection (WSRC 2007 c).

Subsequent to scabbling the slab, radiological

surveys were conducted and did not indicate the

presence of radiological contamination on the slab

(WSRC 2007c).

A concrete sample was collected from the original

sump by drilling through the grout fill to the bottom

of the sump. Two unit-related radionuclides

(cesium-I37 and tritium) and two metals (barium,

chromium) were detected in the sample. Upon

completion of the sampling, the drill hole was

regrouted.
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Radiological survey of the new sump indicated

radioactive contamination (WSRC 2007c). Three

radionuclides (cesium-I37, cobalt-60, and tritium)

and three metals (arsenic, barium, and chromium)

were detected in the new sump. Upon completion of

the sampling, the new sump was grouted to surface.

As discussed in the MVRVBRA/CMS/FS, the Slab

and Sumps Associated with No. 2&5 Basin

Deionizers Pad (105-lP) was determined to have no

problems warranting action under the industrial land

use scenario (SRNS 2008b) (Table l). The Slab and

Sumps Associated with No. 2&5 Basin Deionizers

Pad (105-lP) subunit will be managed with the LUCs

selected for the entire PAOU to prevent unrestricted

use.

Potential Source Area 2 - Area uround the Cooling
ll/ater Effluent S umps (1 07-P/1 07-1 P)

PSA 2 is located in the area around the Cooling

Water Effluent Sumps (107-P/107-lP) which

received cooling water effluent discharges from the

P-Reactor Building (105-P) (Figure 4). PSA 2 was

identified due to the presence ofelevated gross alpha

and nonvolatile beta activities in the groundwater

from previous groundwater investigations. Sampling

results taken as part of PAOU characteization at the

PSA 2 indicate that there was no release of material

to subsurface soils or the groundwater from the

Cooling Water Effluent Sumps.

As discussed in the RFVRI/BRA/CMS/FS, the PSA 2

was determined to have no problems warranting

action under the industrial land use scenario (SRNS

2008b) (Table l). The PSA 2 subunit will be

managed with the LUCs selected for the entire

PAOU to prevent unrestricted use.

Potentiul Source Area 3A - Ares near the Northern
End of the Reactor Building (105-P)

PSA 3A is located north of the Reactor Building

(105-P) (Figure 4). The highest VOC concentrations

(trichloroethylene [TCE]) are exhibited in an area

outside the northern end of the Reactor Building

(105-P). Releases within PSA 3A have resulted in

subsurface soil contamination and are contributins to

the existing VOC groundwater plume.

In January 2009, an EAROD was issued that

documents the selected early remedial action for

PSA-3A (SVE with Soil Fracturing and Chemical

Oxidation Injection) (SRNS 2008a) (Figure 4; Table

l), to reduce TCE to 0.53 mg/kg in the vadose zone.

Following the early remedial action, the PSA 3,{

subunit will be managed with the land use controls

selected for the entire PAOU to prevent unrestricted

use.

Potentisl Source Area 38 - Area )lest of lhe
Adminis tr ativ dM aintenanc e S lab

PSA 38 is located west of the Administralivel

Maintenance slab (704-P) (Figure 4). The highest

VOC concentrations (tetrachloroethylene [PCE]) are

exhibited in an area west of the Administrativel

Maintenance slab. Releases from PSA 38 have

resulted in subsurface soil contamination which is

contributing to the existing VOC groundwater plume.

In January 2009, an EAROD was issued that

documents the selected early remedial action for

PSA-3B (SVE) (SRNS 2008a) (Figure 4; Table l), to
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reduce PCE to 0.53 mglkg in the vadose zone.

Following the early remedial action, the PSA 38

subunit will be managed with the land use controls

selected for the entire PAOU to prevent unrestricted

use.

Potential Soarce Area 4 - Areu East of the Reactor
Building (105-P)

PSA 4 is located in an area on the eastern side of the

P-Reactor Building (105-P) (Figure 4). PSA 4 was

identified due to the presence of elevated

TCE/tritium in the groundwater from previous

groundwater investigations. Sampling results taken

as part of PAOU characterization at the PSA 4 did

not indicate a source(s) of VOCs in the subsurface.

As discussed in the RFVRVBRA/CMS/FS, the PSA 4

was determined to have no problems warranting

action under the industrial land use scenario (SRNS

2008b) (Table l). The PSA 4 subunit will be

managed with the LUCs selected for the entire

PAOU to prevent unrestricted use.

Potential Source Area 5 - Two Localized Areas in
the Southwestern Part of P Area

PSA 5 focuses on two small areas in the

southwestern part of P Area (Figure 4). Previous

groundwater investigation had identified potential

VOC contamination in the groundwater of these two

localized areas, but the source of the contamination,

if any, had not been identified. Based on process

knowledge and historical data, there is no indication

of surficial release of VOCs in this area. Sampling

results taken as part of PAOU characteizalion at the

PSA 5 did not indicate a source(s) of VOCs in the

subsurface.

As discussed in the RFI/RI/BRA/CMS/FS, the PSA 5

was determined to have no problems warranting

action under the indushial land use scenario (SRNS

2008b) (Table l). The PSA 5 subunit will be

managed with the LUCs selected for the entire

PAOU to prevent unrestricted use.

Disposition of lVater in the P-Reuctor Disassembly
Basin

The P-Reactor Disassembly Basin is a concrete basin

inside the P-Reactor Building (105-P) building

comprised of seven interconnected sections and

currently has 15.9 million L (4.2 million gal) of

water. The basin also contains contaminated

sediments and reactor activated metal components.

The selected removal action for the Disassembly

Basin is Altemative 3 - Forced Evaporation.

Additionally, 1.4 million L (380,000 gal) of water

from the R-Reactor Disassembly Basin will need to

be transported to the P-Reactor Disassembly Basin in

order to achieve closure of the R-Reactor

Disassembly Basin. Following the removal action,

the P-Reactor Disassembly Basin subunit is included

as part of the ISD decision for the RBC, as

documented in the ESD to the EAROD (SRNS

2009a).

IV. SCOPE AND ROLE OF RESPONSE
ACTION

The USDOE, the owner of SRS, developed a new

completion strategy in 2003 for environmental

restoration at SRS. The new strategy accelerates the

cleanup completion and results in accelerated risk

reduction to workers, the public, and the

environment. SCDHEC and USEPA. which serve as
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the regulatory agencies, support the accelerated

cleanup.

A key component of the plan is to implement ararea-

by-area remediation strategy. Through the

coordinated sequencing of environmental restoration

and decommissioning activities, environmental

cleanup can be completed for the entire areas of SRS.

In addressing whole areas, individual units will be

consolidated to form an Area OU to take advantage

of characterization data, risk assessments,

decommissioning documents and integrated solution

to affect economies of scale and reduce

administrative requirements. In 2005, the Core Team

(representatives from USDOE, USEPA and

SCDHEC) convened and agreed that using the Area

OU strategy to manage surface units at the PAOU

was appropriate.

As part of the Area OU remedial strategy, the

facilities in the former P-Area industrial area

(including the P-Area Ash Basin [88-P]) were

consolidated to form a single OU, the PAOU. SRS

has revised the FFA (FFA 1993) to indicate D&D

facilities and Area OUs. This information is listed in

the FFA under Appendix C.4, "D&D Facilities (or

Remnants) that may Warrant Action"; Appendix C.5,

"Area Operable Units"; and Appendix K, "D&D

Facilities List." Appendix K of the FFA consists of

Appendix K.l, "D&D Facilities to be

Decommissioned," and Appendix K.2, "D&D

Facilities (or Remnants) that Require No Further

Evaluation."

In 2008, the Core Team convened and agreed to

accelerate clean up of certain PAOU subunits using

an early remedial action approach. The early

remedial actions for the PSA 3A, the PSA 38, and

the HCA associated with the Cask Car Railroad

Tracks will achieve final cleanup goals. Only LUCs

will be required to prevent unrestricted use and land

disturbances.

In 2009, the USDOE decided to proceed with

removal actions to support accelerated remediation of

the P-Area PSLs and the P-Area Ash Basin

(including Outfall P-007) under the American

Recovery and Reinvestment Act of 2009. The

removal actions for these subunits will achieve final

clean up goals. Only LUCs (e.g., ICs) will be

required to prevent unrestricted use and land

disturbances (Figure 9).

Therefore, the PAOU will be addressed with a

combination of early remedial actions, removal

actions, and a final action.

The purpose of the SB/PP is to propose and

document the following for the PAOU subunits:

. LUCs after completion of the removal action for

the PSLs to meet RGs:

. LUCs after completion of the removal action for

the P-Area Ash Basin (including Outfall P-007)

(188-P) to meet RGs;

. LUCs after completion of the early remedial

action for the P-Reactor Building (105-P)

Complex:

. LUCs after completion of the early remedial

actions at the PSAs 3Al3B. and the HCA
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associated with the Cask Car Railroad Tracks to

meet RGs;

. Document that no further actions are required for

the three subunits that have been determined to

pose no threat to human health (residential and

industrial) or the environment (Table l). Due to

their location outside of the P-Area fence line.

LUCs are not warranted:

. LUCs for the entire PAOU will include the ten

subunits designated in Table I that were not

included in the early remedial actions or removal

actions decisions but are located within the

P-Area fence line.

V. SUMMARY OF SITE RISKS

This section identifies the basis for taking action and

identifies the contaminants and exposure pathways

that need to be addressed by the remedial actions.

Additional information pertaining to the risk

assessment can be found in the RFI/RUBRA/

CMS/FS (SRNS 2008b), the ESD for the EAROD

(SRNS 2009b), the EAROD (SRNS 2008a), the

EARAIP (SRNS 2009a), the RSER/EECA for the

PSLs (SRNS 2009c), and the RSEWEECA for the P-

Area Ash Basin (including Outfall P-007) (188-P)

(SRNS 2009d).

Summary of Human Health Risk Assessment

A summary of the risks for each subunit is provided

below, including the expected residual risk after the

eaily remedial actions or removal actions are

completed. Baseline risks for each subunit are

included in Table 2.

The future industrial worker scenario was chosen to

document the analysis of the potential for adverse

human health effects at the PAOU (SRNS 2008b).

This analysis is a standard USEPA scenario which

addresses risks to workers who are exposed to unit

contaminants within an industrial setting. The future

industrial worker is an adult who hypothetically

works on unit for the majority of time. An area is

considered to pose adverse health effects to a future

indushial worker if the cumulative risk from all

constituents of concern (COCs) exceeds a

carcinogenic threshold greater than lE-06 or a

noncarcinogenic Hazard Index (HI) greater than l.

For PSA 1, the Containment Tank within the

Emergency Cooling Water Retention Basin (904-

86G) and Outfall P02, the residential land use

scenario was considered because these subunits were

outside the P Area fence line. Soil data was

evaluated against residential risk criteria to determine

if theses subunits could be identified as unrestricted

release.

The human health risk assessment (HHRA)

conservatively assumed that currently there are no

access or exposrre controls in place at the PAOU.

The routes ofexposure for soils considered incidental

ingestion, inhalation, and external exposure

pathways; however, the exposure scenario for

concrete structures considered the inhalation pathway

incomplete. Additionally, the routes of exposure for

the Disassembly Basin (sediment media) included

incidental ingestion, inhalation, and external

radiation.
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As determined in the RFVRI/BRA/CMS/FS. various

subunits were determined to have no problems

warranting action under the industrial land use

scenario. However, these subunit will be managed

with the land use controls selected for the entire

PAOU to prevent unrestricted use. (SRNS 2008b)

(Table 1).

The results of the HHITA for the PAOU subunits are

shown in Table 2. Subunits for which RCOCs were

determined for the human health risk assessment are:

HCA Associated with the Cask Car Railroad Tracks,

P-Reactor Building (105-P) Complex, and P-Area

Ash Basin (including Outfall P-007).

Based on the likelihood for human health risks to

exceed lE-03 in the P-Area PSLs, a removal action

will be conducted to eliminate exposure to access

points in the lines and prevent water flow through the

lines. Following the removal action, radioactive

contaminants will be left in place. LUCs will be

required to prevent exposure if the PSLs are

physically breached and exposed at the surface.

Due to human health risk determined at the HCA

associated with the Cask Car Railroad Tracks (Table

2), an eafly remedial action will be conducted to

eliminate exposure to radionuclide contaminants.

Following the early remedial action (soil removal to

I pCi/g cesium-I37), the HCA associated with the

Cask Car Railroad Tracks subunit will be managed

with the LUCs selected for the entire PAOU to

prevent unrestricted use.

Because of the below-grade contamination and the

above-grade contaminated equipment remaining in

place at the RBC, an early remedial action will be

conducted to eliminate exposure to radionuclide

contaminants. Following the early remedial action,

radioactive contaminants will be left in place. LUCs

will be required to prevent exposure to contaminants

located within the RBC. Therefore, LUCs will be

required for as long as necessary to keep the selected

remedy fully protective of human health and the

environment.

Based on radioactive and hazardous contaminants

being left in place under a soil cover for the P-Area

Ash Basin (including Outfall P-007), a removal

action will be conducted to prevent disturbance of the

cover and potential exposure to the contaminants.

Following the removal action, LUCs will be required

to prevent disturbance of the cover and potential

exposure to the contaminants.

Summary of PTSM Evaluation

PTSM are materials that include or contain hazardous

substances, pollutants, or contaminants that act as a

reservoir for migration to groundwater, surface

water, or air and act as a source of direct exposure.

At SRS, source material is considered to be PTSM if
the cumulative risk exceeds one of the followine

threshold criteria:

. Carcinogens - greater than 1E-03 industrial

worker risk; or

. Non-carcinogens - indushial worker HI greater

than 10.

The results of the PTSM evaluation for the PAOU

subunits are shown in Table 2. Subunits for which

RCOCs were determined for the PTSM evaluation
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are: HCA Associated with the Cask Car Railroad

Tracks, and P-Reactor Building (105-P) Complex.

Early remedial actions have been developed (SRNS

2009a) that will address the PTSM in these subunits.

Summary of Ecological Risk Assessment

Ecological risk is associated with the potential for

harmful effects to ecological systems resulting from

exposure to an environmental stressor. A stressor is

any physical, chemical, or biological entity that can

induce an adverse response. Stressors may adversely

affect specific natural resoluces or entire ecosystems,

including plants and animals, as well as the

environment with which thev interact.

An ecological risk assessment was conducted on the

P-Area Ash Basin (188-P), the Outfall P-007, the

Potential Release from P-Reactor Cooling Water

System (186/190-P), and the PSA I - Emergency

Cooling Water Retention Basin. The remaining

PAOU subunits were determined not to require an

ecological risk evaluation due to lack of habitat

(indushial setting) and/or conceptual model

considerations (e.g., contamination at depth).

The results of the ecological risk assessment for the

PAOU subunits are shown in Table 2. There were no

ecological COCs identified for any of the PAOU

subunits.

Summary of Contaminant Fate and Transport

Contaminant migration (CM) modeling conducted

for P-Reactor Building (105-P) Complex evaluated

the impact to groundwater greater than a regrrlatory

threshold (i.e., MCL) by determining CM COCs

(sRNS 2008b).

The results of the CM evaluation for the PAOU

subunits are shown in Table 2. Subunits for which

RCOCs were determined for the CM evaluation are:

P-Reactor Building (105-P) Complex, and PSAs

3Al3B. Early remedial actions have been developed

(SRNS 2009a) that will address the CM COCs in

these subunits.

Site Risks - Conclusion

Overall, the subunits identified herein warrant a final

action as part of this SB/PP. If these subunits are not

addressed by the Preferred Alternative (Section IX)

radioactive or hazardous substances from these

subunits may present a potential threat to public

health. Three subunits were identified as requiring

No Further Action since it has been determined that

these subunits pose no impact to human health

(residential and industrial) or the environment (SRNS

2008b) (Table l). Additionally, various subunits

identified in Table I pose no threat to human health

or the environment under the industrial land use

scenario. These subunits will remain as part of the

PAOU due to their location within the industrial zone

of P Area and will be managed with LUCs for the

PAOU to prevent unrestricted use (Figure 9).

VI. REMEDIAL ACTION OBJECTIVES AND
REMEDIAL GOAL OPTIONS

Remedial Action Objectives

Remedial action objectives (RAOs) are media- or

unit-specific objectives for protecting human and the

environmental receptors from exposure to
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contaminated media. RAOs describe what the

cleanup will accomplish, and are used as a

framework for developing remedial alternatives. The

RAOs are based on the nature and extent of

contamination, threatened resources, and the

potential for human and environmental exposure.

The following RAOs are identified for tle PAOU

subunits warranting final action:

. Eliminate or control all routes of exposure to

residual radioactive or chemical contamination

posing industrial risks exceeding lE-06 in media

or structures associated with the P-Reactor

Building (105-P) Complex, the P-Area PSLs,

and the P-Area Ash Basins (including Outfall P-

007); and

. Prevent exposure of potential contamination in

media or structures to a residential receptor

associated with the following subunits:

r Potential Release from the Reactor Cooline

Water System (l 86/190-P);

r Potential Release from the P-Reactor

Disassembly Basin (105-P);

o P-Area Reactor Area Cask Car Railroad

Tracks As Abandoned (NBN);

o All Railroad Tracks within the P-Area

Fence;

o Pipe Fabrication Building (717-9P);

r Radiological Zone Storage Building (710-

P);

r No. 2&5 Basin Deionizers Pad (105-1P);

r PSA 2 - Area around the Cooling Water

Effluent Sump ( I 07-Pll 07- 1P);

o PSA 4 - Area East of the Reactor Buildins

(105-P); and

o PSA 5 - Two localized areas in the

Southwestern part of P Area.

Remedial Goal Options

Remedial Goal Options (RGOs) represent the

preliminary media-specific goals and serve as a

standard by which to measure whether a selected

remedial action has met its RAO. RGOs can be

qualitative statements or numerical values often

expressed as concentrations in soils and gtoundwater,

or actions (installation of engineered barriers,

placement of caps and covers, etc.) that achieve the

RAO. RGOs become finalized as remedial goals

after public comment and approval of the SB/PP and

are documented in the ROD. Final remedial goals

will be monitored to determine when the remedial

action is complete.

The RGs identified in the early remedial action and

removal action decision documents (SRNS 2008a,

SRNS 2009a, SRNS 2009c, SRNS 2009d) will be

met as the actions are completed. Specific RGOs are

not developed for the final action since the preferred

altemative (LUCs) serves to break the exposure

pathway to any contamination left in place as part of

the early remedial actions or removal actions.

Applicable or Relevant and Appropriate
Requirements

Applicable or Relevant and Appropriate Requirement

(ARARs) are cleanup standards, standards of control,

and other substantive requirements, criteria, or

limitations promulgated under federal, state, or local

environmental law that specifically addresses a

hazardous substance, pollutant, contaminant,

remedial action, location, or other circumstance at a
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CERCLA site. Section l2l(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.

Three categories of ARARs were defined to clarify

how to identi$ and comply with environmental

requirements. They 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-specific 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 the characteristics of the unit.

. Chemical-specific ARARs are media-specific

concentration limits promulgated under federal

or state law. The National Oil and Hazardous

Substances Pollution Contingency Plan more

commonly called the National Contingency Plan

(NCP) requires the development of health-based,

site-specific levels for chemicals where such

limits do not exist and where there is a concern

with their potential health or environmental

effects.

ARARs for the early remedial actions and the NTC

removal actions were previously identified in the

respective EAROD, ESD, or RSER/EE/CA

documents. The chemical- and action-specific

ARARs identified for the alternatives evaluated in

this SB/PP for the PAOU are shown in Table 4.

VII. SUMMARY OF REMEDIAL
ALTERNATIVES

This section presents and summarizes the remedial

alternatives for the final remedy for PAOU. Under

CERCLA, it is desirable when practical to offer a

range of diverse alternatives to compare during the

detailed analysis to arrive at the most effective cost-

efficient remedial action. The range of altematives

includes options that (l) immobilize chemicals,

(2) reduce the contaminant volume, or (3) reduce the

need for long-term, onsite management. For PAOU,

these alternatives were previously evaluated in the

early remedial actions or removal action decision

documents (SRNS 2008b, SRNS 2008a, SRNS

2009b, SRNS 2009a, SRNS 2009d, and SRNS

2009c). For the final action at PAOU, the LUC

alternative was developed that involves little or no

treatment yet provides protection to human health

and the environment by preventing or controlling

exposure to the contaminants through institutional

controls. As required by the NCP, the No Action

alternative is provided as a baseline for comparison.

Remedial Alternatives for the P-Area Operable
Unit

Two remedial alternatives were developed for the

PAOU and are discussed below. These alternatives

are based on the site conditions that remain following

successful completion of the removaVremedial

actions to meet RGs.

Alternative PAOU-I - No Action

Total Present l4rorth Cost $0

The No Action alternative is required by the NCP to

serve as a baseline for comparison with other
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remediation alternatives. Under this alternative, no

efforts would be made to control access. limit

exposure, or reduce contaminant toxicity, mobility,

or volume at the PAOU. This alternative would

leave the PAOU in its current condition with no

additional controls. This alternative does not include

five-year remedy reviews.

Altemutive PAOU-2: Land Use Controls

Total Present Worth Cost $1,580,323

Under this alternative, LUCs (i.e., institutional

controls) would be implemented after completion of

the removaVremedial actions (Figure 9). No

additional active remedial action is needed after

completion of the early remedial actions and removal

actions. Implementation of this alternative would

require both near- and long-term actions.

For the near-term, signs would be posted to indicate

that the area was used for disposal of waste material.

In addition, existing SRS access controls would be

used to maintain the use of the PAOU consistent with

its intended use. A perimeter fence will not be

constructed around the PAOU because

removaVremedial actions and land use restrictions are

sufficient to isolate the contaminants from human

exposure. Surface soils will not pose a potential

threat to a current on-unit worker at the PAOU once

removaVremedial actions have been completed to

meet RGs.

Periodic inspections would be conducted and

maintenance would be performed to help ensure that

no the removaVremedial actions are in satisfactory

condition. Maintenance. as needed. would consist

primarily of mowing, cap and roof repair, subsidence

repairs, etc. Minor drainage modification may be

conducted as needed to prevent ponding and to

promote surface water runoff. Although

groundwater is not part of the PAOU, periodic (every

five years) groundwater monitoring would be

conducted to confirm that contaminants are not

reaching the groundwater.

VIII. EVALUATION OF ALTERNATIVES

The NCP [40 CFR 300.a30(e)(9)] requires that

potential remedial altematives undergo detailed

analysis using relevant evaluation criteria that will be

used by decision makers to select a final remedy.

The results of the detailed analysis are then examined

to compare altematives and identiff key tradeoffs

among alternatives. Potential alternatives that

address the PAOU are individually evaluated in

detail against CERCLA requirements. A
comparative analysis is then conducted for the

corrective measures/remedial alternatives.

In this section, the alternatives formulated and

retained are evaluated in detail against CERCLA

requirements. The statutory requirements that guide

the evaluation of remedial alternatives in a CERCLA

FS state that a remedial action must:

. Be protective of human health and the

environment:

. Attain ARARs or define criteria for invokine a

waiver:

. Be cost effective; and

. Use permanent solutions to the maximum extent.
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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 modifring

criteria. Modi$ing criteria (i.e., state or support

agency acceptance and community acceptance) will

be evaluated after the public comment period on the

Proposed Plan. Evaluation criteria categories and the

nine evaluation criteria are listed and explained

below.

Threshold Criteria

Each alternative must meet the following threshold

criteria to be selected as a permanent remedy under

CERCLA:

1. Oversll protection of human health and the

environment - The overall protection of human

health and the environment is evaluated for each

alternative on the basis ofhow the alternative reduces

the risk of exposure to contaminants from potential

exposure pathways through engineered or

institutional controls. Each alternative is examined

as to whether it creates any unacceptable short-term

risks to human health.

2. Compliance with ARARs - Remedial actions under

CERCLA must attain all ARARs. ARARs are

cleanup standards, standards of control, and other

substantive requirements, criteria, or limitations

promulgated under federal, state, or local

environmental law that specifically addresses 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 simplifr identification and compliance with

environmental requirements.

Primary Balancing Criteria

Primary balancing criteria are factors that identiff

key tradeoffs among alternatives.

3. Long-term effectiveness and permanence - Long-

term effectiveness and permanence are evaluated for

each altemative on the basis of the magnitude of

residual risk and the adequacy and reliability of

controls used to manage contaminated media that

remain after response objectives have been achieved.

Alternatives that offer long-term effectiveness and

pennanence halt or otherwise mitigate any potential

for offsite contaminant transport and minimize the

need for future engineered controls. The degree of

uncertainty with regard to fieatment 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

treatrnent is used to address the principal threats

posed by the unit.

5. Short-term effectiveness - Evaluation of

alternatives 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 RAOs/RGOs. Schedule

estimates are based on projected availability of

ARF # 16617



SB/PP for the P-Area Operable Unit (PAOU) (U)
Savannah River Site
December 2009

wsRc-RP-2008-4091
Revision 1.1

Pase25 of52

materials and labor and may have to be updated at the

time of remediation.

6. Implementabilfu - Each alternative is evaluated

with respect to the technical and administrative

feasibility of implementing the alternatives as well as

the availability of necessary equipment and services.

This criterion includes the ability to obtain services,

capacities, equipment, and specialists necessary to

construct components of the alternatives; the ability

to operate the technologies and monitor their

performance and effectiveness; and the ability to

obtain necessary approvals from other agencies.

Conshuction 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 +50/-30

percent according to USEPA guidance. Detailed cost

estimates are derived from current information

including vendor quotes, conventional cost-

estimating guides (e.g., Means Site Work Cost Data),

and costs associated with similar projects. 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 the

remedial activities are initiated. Real interest rates on

U.S. Treasury notes and bonds of specific maturity

were used to estimate the present-worth costs.

Present-worth costs for review of the site remedy

every five years are given for each alternative for

which residuals remain at the site. Present-worth

costs for these items are based on an estimated time

frame of operation.

Modifying Criteria

Modi$ing criteria (i.e., state or support agency

acceptance, community acceptance) will be

considered during remedy selection.

8. State or support agency acceptance - The

preferred alternative should be acceptable to the

SCDHEC and USEPA. Approval of the ROD will

constitute approval of the selected alternative by the

regulatory agencies.

9. Community Acceptance - The concerns of the

community should also be considered in presenting

alternatives that would be acceptable to the

community. Community acceptance is evaluated

based on comments on the SB/PP received during the

public comment period. These comments are

considered in the final remedy selection for the ROD.

The first seven criteria are used to evaluate the

alternatives based on human health and

environmental protection, cost and feasibility issues.

The preferred alternative is further evaluated under

the state acceptance and community acceptance

criteria, based on comments during the public review

period.

Comparative Analysis of P-Area Operable Unit
Alternatives

A comparative analysis surnmary and ranking of the

PAOU alternatives is shown in Table 3. The
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following two alternatives were developed for

consideration:

o Alternative PAOU-I - No Action: and

o Alternative PAOU-2 - Land Use Controls.

1. Overall Protection of Human Health and the

Environmenl - Alternative PAOU-2 is protective of

human health (industrial workers and residents) by

preventing the exposure of potentially contaminated

soils through LUCs (i.e. ICs); Alternative PAOU-I is

not protective of human health since no controls are

in place to prevent the potential exposure to

contaminated soils and structures. Alternative

PAOU-2 would achieve RAOs.

2. Compliance with ARARs - ARARs are

associated with this proposed action (Table 4).

Altemative PAOU-I does not meet the chemical-

specific ARARs since there are no controls are in

place to prevent the potential exposure to

contaminated soils and structures; PAOU-2 does

meet these criteria.

3. Long-Term Effectiveness and Permanence -The
remedial alternatives are assessed based on their

ability to maintain reliable protection of human

health and the environment after implementation.

Altemative PAOU-2 is protective and provides long-

term effectiveness and permanence as long as land

use controls criteria are met. Alternative PAOU-I

does not provide long-term effectiveness and

pernanence since there are no controls in place to

prevent the potential exposrue to contaminated soils

and structures.

4. Reduction of Toxicity, Mobility, or Volume

throagh Treatment - Both Alternatives PAOU-I and

PAOU-2 do not provide reduction of toxicity,

mobility, or volume. This criteria was addressed by

the early remediaVremoval actions for the specifrc

subunits, as described in the EAROD (SRNS 2008a),

the ESD to the EAROD (SRNS 2009b), the EARAIP

(SRNS 2009a\, the RSER/EE/CA for the PSLs

(SRNS 2009c), and the RSER/EE/CA for the P-Area

Ash Basin (including Outfall P-007) (SRNS 2009d).

5. Short-Term Effictiveness The remedial

alternatives are assessed considering factors relevant

to implementation of the remedial action, including

risks to the community during implementation,

impacts on workers, potential environmental impacts

and the time until protection is achieved. Alternative

PAOU-2 achieves RAOs in a short period of time

with essentially no risk to workers and the public.

Alternative PAOU-I does not provide short-term

effectiveness since there are no controls in place to

prevent the potential exposure to contaminated soils

and strucfures.

6. Implementability - The remedial alternatives are

assessed by considering the difficulty of

implementing the altemative, including technical

feasibility, constructability, reliability of technology,

ease of undertaking additional remedial actions (if
required), monitoring considerations, adminishative

feasibility (regulatory requirements), and availability

of services and materials. Both Alternative PAOU-I

and PAOU-2 are easily implementable.

7. Cost - Altemative PAOU-I is the least expensive

($0), as compared with Alternative PAOU-2
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($1,580,323). Detailed alternative costs are provided

in Tables 5 and 6. Five-year remedy reviews for 200

years are included for Alternative PAOU-2.

Ix. PREFERREDALTERNATIVES

The preferred alternatives for the PAOU subunits are

described below. However, USEPA, in consultation

with SCDHEC, may modify the preferred alternative

or choose another response action presented in the

SB/PP based on new information or public

corffnents.

P-Area Operable Unit

The preferred remedial action for the PAOU is

Alternative PAOU-2 - Land Use Controls. This

remedy meets the RAOs and the threshold criteria,

provides overall protection of human health and the

environment, and complies with ARARs. The

remedy is effective in the long-term based on

preventing human exposure to radioactive and

hazardous contaminants that remain. Present worth

cost estimates for Alternative PAOU-2 is $1,580,323.

LUCs (ICs) for PAOU will be implemented by:

. Providing access controls for on-site workers via

the Site Use Program, Site Clearance Program,

work control, worker training, worker briefing of

health and safety requirements and identif,rcation

signs located at the waste unit boundaries.

. Providing access controls against trespassers as

described in the 2000 RCRA Part B Permit

Renewal Application, Volume I, Section F.l,

which describes the security procedures and

equipment, 24-hour surveillance system,

artificial or natural barriers, control entry

systems, and warning signs in place at the SRS

boundary.

. Notiffing the USEPA and SCDHEC in advance

of any changes in land use or excavation of

waste.

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 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 facilitv 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 the 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.
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In addition. if the site is ever transferred to

nonfederal ownership, a survey plat of the OU will

be prepared, certified by a professional land

surveyor, and recorded with the appropriate county

recording agency.

The preferred remedy for the PAOU leaves

hazardous substances in place that pose a potential

future risk and will require land use restrictions as

long as necessary to keep the selected remedy fully

protective of human health and the environment. As

agreed on March 30, 2000, among the USDOE, the

USEPA, and the SCDHEC, SRS is implementing a

LUCAP to ensure that LUCs required by numerous

remedial decisions at SRS are properly maintained

and periodically verified. The unit-specific LUCP

that will be referenced in the ROD for this PAOU

will provide details and specific measures required

for the LUCs selected as part of this preferred

remedy. The USDOE is responsible for

implementing, maintaining, monitoring, reporting

upon, and enforcing the LUCs described in this

SB/PP. Upon final approval, the LUCP will be

appended to the LUCAP and is considered

incorporated by reference into the PAOU ROD,

establishing LUC implementation and maintenance

requirements enforceable under CERCLA. The

approved LUCP will establish implementation,

monitoring, maintenance, reporting, and enforcement

requirements for the PAOU. The LUCP will remain

in effect unless and until modifications are approved

as needed to be protective of human health and the

environment. Approval by USEPA and SCDHEC 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 and potential residential water usage will be

restricted to ensure long-term protectiveness. LUCs,

including institutional controls, will restrict the

PAOU 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. LUCs selected as part of this action will

be maintained for as long as necessary to keep the

selected remedy fully protective of human health and

the environment and termination of any land use

controls will be subject to CERCLA requirements for

documenting changes in remedial actions.

Under Alternative PAOU-2, LUCs (i.e., institutional

controls) would be implemented after completion of

the removaVremedial actions. Figure 9 provides an

illustration of the LUC boundary for the PAOU. No

additional active remedial action is needed after

completion of the early remedial actions and removal

actions. Implementation of this alternative would

require both near- and long-term actions.

For the near-term, signs would be posted to indicate

that the area was used for disposal of waste material.

In addition, existing SRS access controls would be

used to maintain the use of the PAOU consistent with

its intended use. A perimeter fence will not be

constructed around the PAOU because

removaVremedial actions and land use restrictions are

sufficient to isolate the contaminants from human

exposure. Surface soils will not pose a potential

threat to a current on-unit worker at the PAOU once

removaVremedial actions have been completed to

meet RGs.
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Periodic inspections would be conducted and

maintenance would be performed to help ensure that

no the removaVremedial actions are in satisfactory

condition. Maintenance, as needed, would consist

primarily of mowing, cap and roof repair, subsidence

repairs, etc. Minor drainage modification may be

conducted as needed to prevent ponding and to

promote surface water runoff. Although

groundwater is not part of the PAOU, periodic (every

five years) groundwater monitoring would be

conducted to confirm that contaminants are not

reaching the groundwater.

Based on information currently available, the lead

agency believes the preferred alternative, Alternative

PAOU-2 - Land Use Controls provide the best

balance of tradeoffs among the other alternatives

with respect to the evaluation criteria. The USDOE

expects the preferred altemative to satisfy the

statutory requirements in CERCLA Section l2l(b)

to: (1) be protective of human health and the

environment; (2) comply with ARARs; (3) be cost-

effective; (4) utilize permanent solutions and

altemative treatment technologies or resource

recovery technologies to the maximum extent

practicable, and (5) satis$ the preference for

treatment as a principal element to the extent

practicable.

Because the final remedial action will consist of

LUCs, an RAIP will not be submitted for the PAOU.

Approval of the LUCIP would constitute remedial

action start.

X. POST-ROD SCHEDULE

An implementation schedule is provided as Figure 10

showing the ROD submittal daIe, post-ROD

document submittals. and remedial action start date.
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XII. GLOSSARY

Administrative Record File: A frle lhat is

maintained and contains all information used to make

a decision on the selection ofa response action under

the Comprehensive Environmental Response,

Compensation and Liability Act. This file is to be

available for public review, and a copy is to be

established at or near the Site. usuallv at one of the
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information repositories. Also a duplicate file is held

in a cenhal location, such as a regional or state

office.

Applicable, or Relevant and Appropriate

Requirements (ARARs): Refers to the federal and

state requirements that a selected remedy will attain.

These requirements may vary from site to site.

Baseline Risk Assessment (BRA): Analysis of the

potential adverse health effects (current or future)

caused by hazardous substance release from a site in

the absence of any actions to control or mitigate these

releases.

Characterization: The compilation of all available

data about the waste units to determine the rate and

extent of contaminant migration resulting form the

waste site, and the concentration of any contaminants

that may be present.

Cold and Dark: A phrase used to indicate isolation

of electrical and mechanical systems so

implementation of deactivation activities can proceed

safely.

Comprehensive Environmental Response,

Compensation and Liability Act (CERCLA),

1980: A federal law passed in 1980 and modified in

1986 by the Superfund Amendments and

Reauthorization Act.

Corrective Action: A USEPA requirement to

conduct remedial procedures under RCRA 3998(h) at

a facility when there has been a release ofhazardous

waste or constituents into the environment.

Corrective action may be required beyond the facility

boundary and can be required regardless ofwhen the

waste was placed at the facility.

Exposure: Contact of an organism with a chemical

or physical agent. Exposure is quantified as the

amount of the agent available at the exchange

boundaries of the organism (e.9., skin, lungs,

digestive fiact, etc.) and available for absorption.

Federal Facility Agreement (FFA): The legally

binding agreement between regulatory agencies

(USEPA and SCDHEC) and regulated entities

(USDOE) that sets the standards and schedules for

the comprehensive remediation of the SRS.

Media: Pathways through which contaminants are

hansferred. Five media to which a release of

contaminants may occur are groundwater, soil,

surface water, sediments, and air.

National Priorities List (NPL): USEPA's formal

list of the nation's most serious uncontrolled or

abandoned waste sites, identified for possible long-

term remedial response, as established by CERCLA.

Operable Unit (OU): A discrete action taken as one

part ofan overall site cleanup. The term is also used

in USEPA guidance documents to refer to distinct

geographic areas or media-specific units within a

site. A number of operable units can be used in the

course ofa cleanup.

Operation and Maintenance (O&M): Activities

conducted at a site after a response action occurs to

ensure that the cleanup and/or systems are

functioning properly.
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Overall Protection of Human Health and the

Environment: The assessment against this criterion

describes how the alternative, as a whole, achieves

and maintains protection of human health and the

environment.

Proposed Plan (PP): A legal document that

provides a brief analysis of remedial alternatives

under consideration for the site/operable unit and

proposes the preferred alternative. It actively solicits

public review and comment on all alternatives under

consideration.

Record of Decision (ROD): A legal document that

explains to the public which alternative will be used

at a site/operable unit. The record of decision is

based on information and technical analysis

generated during the remedial investigation/

feasibility study and consideration of public

comments and communitv concerns.

Resource Conservation and Recovery Act

(RCRA), 1976: A Federal law that established a

regulatory system to track hazardous substances from

their generation to disposal. The law requires safe

and secure procedures to be used in treating,

transporting, storing, and disposing of hazardous

substances. RCRA is designed to prevent the

creation of new, uncontrolled hazardous waste sites.

Responsiveness Summary: A summary of oral

and/or written comments received during the

proposed plan comment period and includes

responses to those comments. The responsiveness

surnmary is a key part of the ROD, highlighting

communitv concerns.

Superfund: The common name used for CERCLA;

also referred to as the Trust Fund. The Superfund

program was established to help fund cleanup of
hazardous waste sites. It also allows for legal action

to force those responsible for the sites to clean them

up.

Target Risk Range: USEPA guidance for

carcinogenic risk due to exposure to a known or

suspected carcinogen between one excess cancer in

an exposed population often thousand (1.08-04) and

one excess cancer in an exposed population of one

million (1.0E-06). Risks within this range require

risk management evaluation of remedial action

alternatives to determine if risks can be reduced

below one excess cancer in one million (1.0E-06).

Risks greater than l.0E-04 indicate that remedial

action is generally warranted.
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Figure 1. Location of the P Area within the Savannah River Site.
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Figure 7. Layout of the P Area Process Sewer Lines As Abandoned within PAOU.
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Post-ROD Schedule (continued).Figure 10.
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Table l. List and Status of Subunits at the PAOU.

Subunit Early Action or Removal Action Reference Document SB/PP Prefered Re6pon6e Action

c3

o

o
E
o
o

o

I

Potontial Reloa$o from Reaclor coolino water
Svstem i'l86/,|90-P)

Nono RFYRVBRAJCMS/FS
Manag6 with PAOU Land Uso

Controls (LUCS)

rotontial Releaso from P-Roactor Disassombly Basin
:105-P)

None RFI/RI/BRA/CMSIFS Manaoe with PAOU LUCS

^aP
9dJ

o-^- i
U)

Procoss Sewer Lrnes As ADaon0one0 (no Dullolng

number [NBN]), including the spill on 03/15/Zg of 500
oallons of contaminated water

Altemative P-2: lsolation Pluggrng ol P Reactor Butldtng ( 105

P) PSLS and Drainage System; Grouting of Manholes,
DiverEion Boxos, and Process Tanks; Soloct Romoval ot
Procoss Equipment Ekemal to the P-Reactor Building

{105-P): sealincuPluoqinq of outfalls. hstittlional Controls

RSERYEE/CA - P.ATea PSLS
Manaoe with PAOU LUCS

rrocoss Water Storaoe Tank (106-P)

Procoss Water Storaqe Basrn ( 109 P)

;H

dd p
>,-1€0-o

P-Area Roactor Area Cask Car Railroad Tracks As
Abandoned {NBN)

None RFI/RI/BRr'JCMS/FS Manage with PAOU LUCS

All ralroad tracks within the P Area fence None RFI/RYBRFJCMS/FS Manaoe with PAOU LUCS

High Contamination Area near the 105-P
Altemative AC-2. Alternative Excavation and Removal;

Cmnrmatorv SamDlino
EAROD Manage with PAoU LUCS

I P;-6
Y =-=::=qF
i6=;

r-Reador Buildinq ( 1 f6-P)

Altemative R-2A: In-Situ Decornnissioning ESD Manago with PAOU LUC6Engin6 Huise {108-lP)
Enging Hffr$o i108-2P) with Stan&y Pumphouse
{1S1-P}

P-Area Ash Basin (lncluding Outfall P-007) (188-P)
Altemative P-3. Removal and Disposal of cesium-137;

Consoliddion as Needed; Soil Cover; lnstitutional Contrcls
<uLt-vbL.i uA - F-Area Asn t'ast]'

ilndudinq Outfall P-00n Manage with PAOU LUCS

Containment Tank within Emergency Cooling water
Retention Basin (904-86G)

None RFYRI/BRfuCMS/FS No Futher Action

riDB fabncatron Buildino (71l-9P) None RFI/RVBRAJCMS/FS Manaoe with PAOU LUCS

Radiolooical zone storaoe Buildin0 (710-P) None RFI/RI/BRAJCMS/FS Manaoe with PAOU LUCS

No 2 & 5 Bastn Detonrzers Pad (10b-1P) None RFI/R I/BRAJCMS/FS Manaoe with PAOU LUCS

f

oo

o
a
E
co
0_

PSA-1 - Emergency Coollng Water Helelrlon bagn
rg04 B6G)

None RFI/RI/BRAJCMS/FS No Further Action

PSA-2 - Area around me Cooling Water Emuent
SumDs (107/102-1P) None RFYRI/BRAJCMS/FS Manage with PAOU LUCS

a
o_

PSA-3A - Area nearthe northem ond oftho Reador
Buildino (10$P)

Altemative AV-3, Soil Vapor Extradion [SVEI wrth Fracturing
and Cnemical OXdatim lniection)

EAROD Manage with PAOU LUCS
)SA-38 - West of the AdministrativelMaintenanco
;lab

Altemative AV-2. SVE

)SA-4 - Aroa east ofthe Readof Building (105 P) None RFURUBR,AJCMS/FS Manaoe with PAOU LUCS

rSA-5 - Two localized areas in the southwestern parl

)f P Area
None RFURI/BRA./CMS/FS Manaoe Wth PAoU LUCS

oc
5

)02 Outfall No Further Adion EARAIP No Furth€r Adion

lisposition of Wator in th6 P-Reactor Di$assembly
lasin

Altemative 3. Forced EvaDoration

RSEFVEE/CA & Adion MoMoS
Disposition of Water in the

P-Reador Disassemblv Basin
Manage with PAOU LUCS

T----------]-Frrl!AcirDnRecofdc{lle.rson(EAROO) orEarVAclonRemedaAclrof lmperenlalronPlan{EAR,AIP)

i I-[rptanatonolsgnfcanlDiffefenceforlheRevrsonl lEarlyAclronRecofdofDecr$onforlheP-AreaOperaeUnil(ESD)

|_--_-_---l.Rcnqr,||ly|nVestga1|on/Remed|a||nVest|gail.nW|thBaseineRskAssessmenlandcoreclVeNrleasureudy/FeasbL--------J
i i Remo,d S le Evalulrof Rep.ds / En! neenn! Evalla1r!n / Cosl Assessmenis (RSER/EE/CA)
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Table 2. Summary of Risk Assessment Results (SRNS 2008b).

lubunit RGOGs
H|fnil Hoalth

(Crcinoftns>lE46) Ecological
lHaard Suotient>l1

PI1SM

lCarcinooem>18-B)

Contaminant
Migntion

(il€n Travel
Time>1000 yro)lNoncarcinooana>1 ) !9!!e!!i!woeE

)otentid Rolsase lmm Readorwd8r
)oolanq Watsr Sy$em {'186/190-P)

none nme none non6 non€

'otontid Roleaso from the P-Roac{or
)isassemblv Basin (105+) nong nme nono none non€

trooess Sewer Lines As Abandoned (NBtrI);

nduding sprill m 03/1 5ll9 of 5000 gal of
;ortaminated wdey'

none non€ none nono non6

t-ArBa Casft Car Flailrmd Tracks As
none nme none nono none

I(;A Assoded wth the (;ak {';ar l-{alroad
fracks

Ce€aum-137 {+D} 5.6E-03 none 1-8E-O2 none
Cobdt-60 9.9E-06 none none non6

)-R6aclor Vegsd

Hanlm-1srt LaE-02 none 1.8E{2 Y6
Calbon-l.l 28E-05 none none non€
Gobalt 60 1.3E+Ut none 1.3E+0:) Ys

Euroim-l52 5.3E-03 none 5.3E-03 Y*
Eur6im-|54 4.8E-oil none none Y€

lron-55 &zE-05 none non9 Ye
Hofudsrum4l 7.3E-06 none none none

Nid(.1-39 9,3E-06 none nona none
Nic*el-El zzE-93 none 2.2E{B YG

Niobim€.l 6.tE-05 none none YE
Potaasi um-illl t. tE-o5 none none none
Tedrnstium€O none non€ none Yes

LReador Disassembly Bain'

Amo.icirm-241 6.sE-ql none 6.5E{t none
Amedcium-2i13 l+Dl t -zE-us nono 7-2E-O3 none
Antimony-125 (+D) 1.5E-03 none t_5E43 non€

Carbon-14 1-5E-04 none none Yc
Cuin-2131?A 3-1E-03 non6 3.1E-03 non6

G|.rium-245 4-3E-03 none 4.3E43 non6
Cobdt-60 3.6E+00 none 3.6E+O0 nong

coium-l32 {+Dl 5.4E-01 nona 5.4E-01 none
Eurooiun-152 t.9E-02 none r-9E{2 none
Eurooa|.fn-154 5.2E-02 none 5.2E42 none
llolvd€num{0 nom non€ none Ys€

Nid(el-59 none non€ none Yc
Naobi|fn€4 1-2E-O2 non6 1-2E-O2 none

Pll.*orium-238 1.8E-02 none 1.8E{2 none
Plutonium-239/2i10 1.4€-03 none 1,18-03 none

Pot.sium4ll 3.0E-03 none 3.0E{3 Yoe
Radium-228 {+Dl 9.4E-03 none f.ilE-tt3 non6

Sodium-22 5.6E-03 none 5.6E.{':l none
Strontium€o (+D) 3.tE-t 3 none 3.tE-03 none
Thorim-228I+Dl 1-2E-03 none 1.zE-08 none

Tdtiun z.oE+00 none 2.0E+00 none
Total lJnnium HO=lS none HA=i9 non6
Arodor 125,{ 3-2E-05 nono none Y6

Gesium-i37l+D) 9-9E-03 none 9.9E-03 Y€
t) andArrcillary Strudres Gobdt-60 +zE-o3 none 4-2E41 Yc

Strmtium€o {+D) z6E-05 none none YOS

23n l+Dl 6 0E-06 Ye

,lirus 40 ft Levol of the Rmclor Bdlding (105
)} and Arcillary Strudues

atocrof 1?54 ' none non6 Yes
Cesaum-l37 (+Dl none t-3E42 Y6

Cobdt-@ 'o5 none F
Strmtium€o (+D) 0.6E-05 none none €€

dirus 49.5 ft Levd of thB R€ador Bdlding
10591 and Arrillaru Slnrctrros Casium-l37 (+D) 1.7E-04 none none none

)til ASSWalgu wtul lI19 uon@trtnrerr
vithin the EmergEncy Cooling Wder
lejarrlim Racin 1904-a6G1

none noNte none none none

ild Associated with the Pipe Fabrication
I'dl.Im /717-Sl none none none nono none

ll$ Assmiated wilh tho Radiologicd Zono
trrlqm Rrrilrlm /"TtO-Pl none none none none non€

il& and Sumps Associated with No. 2&5
laGih nai^ht4a Pd /l n4-lPt non€ none none none none
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Table 2. Summary of Risk Assessment Results (SRNS 2008b).

NC = Not Cmductod
' = Residential hunan health risk asseesment mnfucted.
I - Based on soil samplirE and data evaluations (risk assessent. PTSM. contamination migration). no contaminatim was detemined as a result of a release from

the PELS, However. there is fued cmtamination within the PSLS which cor.rld be roleaed to the envirmmant-

2 - Only the mdor risk drives (i.e., risk > 1E-03) for the P-Reac*tr Disassembly Basin ars identified on this t*lo. Thirty-one constituents have a ]isk < I E-03 bd >

'tE{6.
3 - P02 Outfdlrmidential risk asssment is doflmented in the PAOU EARAIP (2009a)

tubudt RGOCs
Hunil H€fth

lCrcinooms>lE-081 Ecological
Glaard Quotient>l)

PTSII
(Garcinooens>1E-00)

Contaminant
Migration

(Mean Trael
Time>1000 yrc){Noncarcinocens>1 ) Non€rcinooens>10

)-Area Ash Basin

Arssnic 1.70E-05 none
none
none

none
non6

nono
none
none
none
none
none

nono
none
none
none
nona

Potassium.4{t 4.60E-05

Radium-226 (+D) 1.50E{,f
Radium-z8 (+D) 2.t0E{5
Thodun-228 (+D) 1.20E-05

Uranium-238 (+Dl 2 30E-06

)007 Outfall

Arsenlc 2.40t-ol none
non9
none
none
nonc

none
none
none
none
none
nong

none
none
none
none
none

Coium-l37 (+D) 4.50E-0,t
Gobalt-d) 2-30E{6

Potassium.fo 3.30E-05

Radium-z2o {{ 8.60E-05
U6nium-238 ( I !tOE-06

)otential Souoo Area 1 none nm6' none none none
,otantid Sou6 Atea 2 none none nona none none

al Sdrr6 Area 3A TCE nm6 nons Ycs
totentid Souce Area 38 PCE nms none nons Yes

)tentid Sor€ Area 4 none nofle none none none
)otential Souoe Area 5 none none none non€

)02 OuttalP none none* none none none
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Table 3. Comparative Analysis Summary for the P-Area Operable Unit.

Note: Numeric range 1 through 5, where 1 : worst and 5 : best

Alternative Effectiveness mplementability

C)

:6
ii=

9.-
Fr trl

6E
>:

O

t
q)

6t

O

c!
0o
6)

q)

.9)

- 9'l

L :'i3;
iDE
eq)

.s
-ctr
€EAE
^(l>ro

.E.L

-e EoF3t-9

EF
5g
E€t>

oo
6)

q)

,o

It

q)

Ft
a

h

q)

O
O

U

racl

bt)

{)

Comments

PAOU-I -No Action

!{ot effective in
diminating possible
;ontaminant release.
A,lternative does not treat
)r remove waste.

rlot Applicable No No I I 5 5 $0 13
No Action altemative is
required by NCP.

PAOU-2 Land Use Controls Effective in eliminating
human access to the PAOU Easily implemented Yes Yes J I 5 5 4 $ I ,s80,323 l8

\o additional remedial
rction is needed after
:ompletion of the early
:emedial/removal actions.
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Table 4. List of ARARs for the P-Area Operable Unit

The state of South Carolina classifies all
groundwater as potential sources ofdrinking
water and mandates that groundwater meet

MCLs established by the Safe Drinking water
Act.

Established requirements and standards for chemicals

and radionuclides to protect human health from the
potential effects of drinking water contamination.

National Primary Drinking Water
Regulations

40 cFR l4l
SC R.6l-58 State Primary Drinking
Water Regulations

SC R. 6l-68 Water Classification and

Standards

Applicable

P-Reactor facilities, PSLs, and Outfall P-007

contain radioactive contamination and
radioactive material. As such. the
requirements of the Order must be followed.

Establishes standards and requirements for operation

of the USDOE and USDOE contractors with respect

to protection of members of the public and the

environment against undue risk from radiation.

Radiation Protection of the Public
and the Environment

DOE Order 5400.5

USEPA policy establishes protective range for
radionuclide cleanups at CERCLA sites.
Mandates use of CERCLA risk range rather
than dose limits established under other
regulations.

Cleanups of radioactive contamination outside the

risk range (in general, exceeding 15 mrem/yr
effective dose equivalent which equates to
approximately 3E-04 increased lifetime risk) are not
protective.

USEPA Offrce of Solid Waste and

Emergency Response (OSWER)
Directive 9200.4-18
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Table 4. List of ARARs for the P-Area Operable Unit (continued)

Relevant and
Appropriate

A 2-ft thick final earth cover is required with a 3-5%o

slope, graded to promote positive drainage. Side
slope not to exceed a 3:l slope. Testing ofcap
closure by a SC certifiedprofessional engineer.
Stormwater conveyance system designed to handle a
24-hr,25-yr storm event. The finished surface to be

seeded with suitable ground cover. Maintain76o/o or
greater vegetative ground cover. Monitor
groundwater.

Closure of the P-Area Ash Basin must be in
compliance with SC regulations.

SC R.6l-107 Solid Waste
Management

Subarticle 19,Part IV (F)(l)(a)-(d) &
Subarticle 19, P art IV (F)(2)(a)( I )-
(2)

Requires closeout of permitted industrial wastewater
facilities.

P-Area Ash Basin was permitted as an
industrial wastewater treatrnent facility. Post-
closure maintenance and monitoring
requirements.

South Carolina Proper Closeout of
Waste Treatment Facilities

sc R.61-82
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Table 5. Alternative PAOU-I - Detailed Cost Estimate - No Action.

Allcm.tiv. PAOU-I - P-Aroa Op.rabb Unit
No Action
P Area OU

$avnnnlh Rivrr Sitc

Ito$

Direct C.!it l Co*ls
No Acrtion

Indircct Caoital Coatr
Engineering E Dee[n
ProiocUCon&truction Ma nagom6nt
l'lealth E SEfety
Overhead
Contingency

Dircct O&t Corlt
Annual Costs

Fiv€ Yssr gosts

Remody Review

lndir.ct O&ll Colla
ProjecUAdmin Maneg6ment
Health & Safaty
Ov6rhssd
Conlingancy

Subtotal - Direct Capital Cost
MobilizatbnlDemobilealion

Site Preparation/Sits Re€toration

Totgl Oir3cl Capit.l Co.t

Total Indircct Cepitrl Colt

Tolal Ertimatid C6pital Corl

Sublotal - Annual Cosils

Preeont Worth Annual Costs (2.7% C[scount Rete)

Subtotal - Five Ysar O&M Coels

Present Worih Fwe Year Cosls

Totel Prrrent Wonh Direct OBll Cort

CluantitY Units Unit Cost

?0% ol erbirltal ilrsd €plal
20% ol rtrloh{ drvtr u;iat

{m.t'Adns}

18% of drec{qt{td
2 % otdrsri<atdal

5% 0l dir$r 6pcsl
30Fo ol d{sd i{t|l.il
20% oldradcryral

$15,000

100% oldrc<rO&M
30% 0ldrs.rlOftM
3S9o ot {hGd otlM
'l5o/o ol rjicd (r&M

Totel Gost

$0'
$o'
$0-
to

s0
DV

$o
$o
$o

io
$o

$o

s0

w

l0

$0

2.79b discount rat6 tor costs > ?00 years duralionl
200 yeas O&M Years 2010 - 2209

$0

$o

30

$0
$o
DU

s0
Totrl Precant Worth lrdircct O&il Coct

T6hl Ertimlt.d Prcrcnt Worth o&il Csrl

TOTAL ESTITSATED COST

|. lntrr.* rato tor cosla wih durctifi < AnO y.ar (i,6.. bcforc 22091 b ba*od on SRNS's 25 Au$rgl 20Og Tecfri€l Menrrandum
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Table 6. Alternative PAOU-2 - Detailed Cost Estimate - Land Use Controls.

Allornative pAOU-Z - P-Area Opsrablo Unil
Land Use Controls

P Arce OU
Savannah Rivrr Sitr

Item

Diroct Cdritol Costs
Land Use Controls

Posting of Waming Srgns
Land Use Control lmpbmentation Plan
Deed Reslrictions

lndircct Gaoital Costs
Engineering & Design
Projecuconstruotion Msna gernenl
H6alth & Safety
Qverhe.rd
Contingency

Diroct O&M Cortr
Annual Costs

Acc633 Contmls
Annual Inspeclions / Maint€nanc€

Sublotal - Direcl Caoilal Cost
Mobihzat|on/D€mobrlzation

Site PreDaraiionlSite Restoration

lotel Oirect Capital Cost

Total Indirect Capitcl Coit

Total Eltimatcd Capitrl Co3t

@!!!r Units Unil Cost

170 ea
1ea
1ea

20% {t sthtlllal rtr8(l ripddl

20% 1)l $lrltotal ,trnlx {apdal

ivm d'ilurrs)

'1 8si of dlred uapital

25Yo ol drc,r mpnal
590 ol dircrl mprtal

30o,,'i' rl rJrrerl t:t!'rtal

20n/o ul ,jss11 1su'1o1

200 years O&M

ea

€a S4$0

ea $ 15.000

1O0niir r,l,Jre,:r O&1,'l

3070 ot 'ltrrrt ittlul
3f% ll rinrLl t)&l',1

159ir rrlrlrn:rJrr&t,

$25.382

151,282

2 79r dismunt rate for costs > 200 years duration

Tolal Cost

$s0 $8.500
$5.000 $s.000
s5.000 ss.000

------5T8soo'
$3.700
$3'700

$25'900

$4.662
s6.475
s1.295
$7 770
ss.180

Yaars 2fi4 - 2209

s500 $500
$1Cr.000 , 10,000

s10.500

$387.002

$s.200
s15 000

Subtotal - Annual Costs

Present Worth Annual Costs (2.7% Discount Rate)

Frve Year Costs 40
Well Monitoring (Annual Sampling & Analyss 20
Remedy Review 'l

Subtotal - Five Year O&M Coets

Fr€sent Worlh FivB Year Costs

Total Pra3snl Worth Oiroct O&il Cost

lndir6ct O&M Coslt
ProjecliAdmrn Management
H€alth & Safety
Overhead
Contingency

Total Prsrsnt Worth Indir.cl O&M Coat

Totel Estimated Proaent Worth O&M Cost

s24.200

s169.013

__!599ptj
$556.015
$166.805
$166.805

$83.402
ss73,026

tt,529.0i1'l
%

$1,580,323TOTAL ESTI}IATED COST

1. Inbrest Et6 fq @sts wih duralion < 30 years {i-s.. belore 2209} ic bascd on SRNS's 25 August 2009 Taefnicsl blemsmdum.
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