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DECLARATION FOR THE RECORD OF Df,CISION

Unit Name and Location

P-Area Operable Unit (PAOU)

comprehensive Environmental Response, compensation, and Liability Information system

(CERCLIS) Identification Number: OU' 94

Savannah River Site

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)

Identifrcation Number: SCl 890 008 989

Aiken, South Carolina

United States Department of Energy

The PAOU is listed as a Resource conservation and Recovery Act (RCRA) 3004(u) solid waste

Management unit /GERCLA unit in Appendix c of the Federal Facility Agreement (FFA) for

the savannah River site (sRS). This Record of Decision (RoD) document addresses the PAOU

that is comprised of multiple subunits, some of which were previously selected for early

remedial actions or non-timo critical (NTC) removal actions.

The FFA is a legally binding agreement between regulatory agencies (United states

Environmental Protection Agency [USEPA] and South carolina Deparffnent of Health and

Environmental control [SCDHEC]) and regulated entities (united states Department of Energy

TUSDOED that establishes the rosponsibilities and schedules for the comprehensive remediation

ofSRS.

The media associated with the subunits discussed in this document include surface soil, vadose

zone soil, rail bed materiais, metal components, concrete, and sediment. Ahhough portions of

this document discuss the localized impacts to the groundwater from contaminant migration, the

groundwater is not paft ofthe PAOU; it will be addressed separately under the P-Area Reactor

Groundwater Operable Unit (OU).
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Statement of Basis and PurPose

This decision document presents the selected romedies for the PAOU subunits located at the SRS

near Aiken, South Carolina. The PAOU is comprised of the following subunits:

P-Reactor Building (105-P) Complex and its Ancillary Structures including Engine

House (108-lP), Engino House (108-2P) with Standby Pumphouse (l9l-P);

Disposition of Watet in the P-Roactor Disassembly Basin;

Potential Release from the P-Area Reactor Cooling Water System (186/190-P);

Potential Release from the P-Area Disassembly Basin (no building number [NBN]);

Process Sewer Lines as Abandoned (NBN) (PSLs); including the Spill on 03/15/79 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 EIfluent Sump (107-P/107-lP), outfalls, manholes, and miscellaneous woirs and

boxes; sumps, etc.;

. P-Area Reactor Area Cask Car Railroad Tracks as Abandoned (NBN);

o All railroad tracks within the P-Area fence;

o High contamination Area (HCA) associated with the P-Area Cask Car Railroad Tracks;

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

Slab Associated with Containment Tank within Emergency cooling water Retention

Basin (904-86G);

Slab Associated with Pipe Fabrication Shop Building (7l7 -9P),

Slab Associated with Radiological Zone Storage Building (710-P);

r Slab and Sumos Associated with No. 2&5 Basin Deionizers Pad (105-lP);
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Declaration iii of xii

r Potential Source Area (PSA) 1 - Emergency Cooling Water Retention Basin (904-86G);

PSA 2 - Area around the Cooling Water Effluent Sump (107-P/107-1P);

PSA 3A - Area near the Northem end ofthe P-Reactor Building (105-P);

r PSA 3B - Area West of the Administrative/Iv{aintenance Slab;

o PSA 4 - Area East ofthe P-Reactor Building (105-P);

PSA 5 - Two localized areas in the Southwestern part ofP Area; and

Outfall P02.

The remedy was chosen in accordance with CERCLA, as amended by the Superfimd

Amendments Reauthorization Act, and, to the extent practicable, the National Oil and Hazardous

Substances Pollution Contingency Plan. This decision is based on the information contained in

the Administrative Record File for this site.

The USEPA, SCDHEC and USDOE concur with the selected remedy.

Assessment of the Sile

Regulatory decisions were previously made on select PAOU subunits. These decisions included

early remedial actions documented in the Early Action Record of Decision (EAROD) and an

Explanation of Significant Differonce (ESD) to the EAROD that include the following subunits:

. . P-Reactor Building (105-P) Complex and its Ancillary Structures including Engine

House (108-1P), Engine House (108-2P) with Standby Pumphouse (191-P);

r HCA associated with the P-Area Cask Car Railroad Tracks;

PSA 34' - Area near the Northern end ofthe P-Reactor Building (105-P);

PSA 38 - Area West of the Administrative/Maintenance Slab; and
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r Outfall P02.

NTC removal actions are documented in the three Removal Site Evaluation Reports

(RSER)/Engineering Evaluation/cost Analyses (EE/CAs) and include the following subunits:

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

o PSLs; including the spill on 03175179 of 5000 gallons of contaminated water; and

various components ofthe PsLs including Process water storage Tank (106-P), Process

Water Storage Basin (109-P), Cooling Water Effluent Sump (107-P/107-1P)' outfalls,

and manholes, miscellaneous weirs and boxes; sumps, etc.; and

o Disposition of Water in the P-Reactor Disassembly Basin.

The remaining subunits not selected for an early remedial action or a NTC removal action were

presented in the RCRI Facility Investigation/Remedial Investigation with Baseline Risk

Assessment and Corrective Measures Sndy/Feasibility,l/ady (RFI/RI/BRA/CMS/FS) report.

Based on the results of the RIVRI/BRA/CMS/FS, two subunits require No Further Action since

it has been determined that these subunits pose no impact to human health or the environment

based on an unrestricted land use scenario. These subunits include the Slab Associated with

containment Tank within the Emefgency cooling water Retention Basin (904-86G) and the

PSA I - Emergency Cooling water Retention Basin (904-86G). In addition, a third subunit,

Outfall P02, has also been determined to require No Further Action as documented in the Early

Action Rernedial Action Implementation Plan. These three subunits are located outside of the P

Area fence line. The remaining PAOU subunits are located vrithin the P Area fence line and will

require land use controls (LUCS) as part of the selected remedy to prevent unrestricted land use.

There has been a release of hazardous and radioactive substances at the PAOU into the

environment. Subsequent to the completion ofthe early actions and the NTC removal actions,

hazardous and radioactive wastes will remain in place at some of the subunits' Therefore, the

response action selected in this ROD is necessary to protect the public health or welfare or the
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environment ftom actual or threatened releases of hazardous and radioactive substances into the

envrronment.

Description of the Selected Remedy

The current land use for the PAOU is industrial with USDOE maintaining control of the land as

long as necessary to keep the selected remedy fully protective of human health and the

environment. The selected remedy for the PAoU is Alternative PAOU-2 - LUCs to maintain

industrial land use. This remedy was selected because it meets the remedial action objectives

and the threshold criteria, provides overall protection of human health and the environment, and

complies with Applicable or Relevant and Appropriate Requirements. The remedy effectively

balances short-term effectiveness, implementabitity, and cost criteria, while providing a high

level of long torm protection to radioactive and hazardous contaminants that remain'

The following LUC objectives are necessary to ensure protectiveness ofthe selected rernedy:

. Restrict unauthorized worker access and prevent contact, Iemoval or excavation of

contaminated waste, pipelines, equipment, and buildings;

I Prohibit the development and use of property for residential housing, olementary and

secondary schools, child care facilities and playgrounds;

Maintain the integrity of any current or future remedial or monitoring systems, such as

soil vapor extraction systems, soil covers, or groundwater monitoring wells; and

Prevent access or use of contaminated groundwater until cleanup levels are met;

r Prevent construction of inhabitable buildings without an evaluation of indoor air quality

to address vapor intrusion.

As previously stated, early remedial actions and NTC removal actions were selected for some

PAOU subunits. These decisions included early remedial actions documented in an EAROD and

an ESD to the EAROD, and NTC removal actions documented in three RSER/EE/GAs. The
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remaining subunits not selected for an early remedial action or a NTC removal action were

presented in the RFI/RI/BRA"/CMS/FS report'

Following successful completion of the early remedial actions and the NTC removal actions,

residual hazardous substances will remain at the PAOU that pose a thleat to human health,

Therefore, LUCs are needed for the PAOU to prevent unrestricted land use. Implementation of

this altemative would require both near- and long-term actions. It is important to note that a

potential future use for the PAOU that could be considered is access by the United States Armed

Forces for training purposes. This activity is consistent with industrial use and the LUCs

selected in this ROD are protective of this potential land use scenario.

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

under 40 Code of Federal Regulations Part 270, nd South Carolina Hazatdous Waste

Management Regulations R. 6 I -7 9.264.101 ; 27 0.

S tat utory Dete nnin atio ns

Early action regulatory decisions were made on select PAOU subunits as documented in an

EAROD, an ESD to the EAROD, and in three Action Memoranda (removal actions). The

remaining subunits not selected for an early remedial action or a NTC removal action were

presented in the MI/RI/BRA/CMS,ryS report. Following successful completion of the early

remedial actions and NTC removal actions, residual hazardous substances will remain at the

PAOU that pose a threat to human health and the environment. Therefore, Altemative PAOU-2 -
LUCs, has been selected as the remedy for the PAOU. As part of the selected remedy, the future

land use of the PAOU will be industrial.

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining

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

will be conducted within five years after the initiation of remedial action to ensure that the

remedy is and will continue to be protective of human health and the environment'

Declaration vi of xii
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The selected remedy for the PAou (Alternative PAOU-2 - LUCs) is protective of human health

and the environment, complies with Federal and State requiroments that afe legally applicable or

relevant and appropriate to the remedial action (unless justified by a waiver) and is cost-

effective. This remedy for the PAOU does not satisfr the statutory preference for treatment as a

principal element of the remedy because it does not reduce the toxicity, mobility, or volume of

materials comprising principal threats through treatment.

In the long-term, if the property is ever transferred to nonfederal ownership, the united states

Govemment 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 conhact for sale and the deed will

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

any potential purchaser that tlre property has been used for the management and disposal of

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

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

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

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

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

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

will be done through an amended ROD with USEPA and SCDHEC review and approval

In addition, ifthe site is ever transferred to nonfederal ownership, a survey plat ofthe OU will be

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

recording agency.

The selected remedy for the PAOU leaves hazardous substances in place that pose a potential

future risk and will require land use restrictions for an indefinite period of time. As agreed on

March 30, 2000, among the USDOE, USEPA, and SCDHEC, SRS is implernenting a Land Use

Control Assurance Plan (LUCAP) to ensure that the LUCs required by numerous remedial

decisions at SRS are properly maintained and periodically verified. The unit-specific Land Use
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control Implementation Plan (LUCP) for the PAOU will provide details and spocific measures

required to implement and maintain the LUCs selected as part of this remedy. The USDOE is

responsible for implementing, maintaining, monitoring, reporting upon, and enforcing the LUCs

selected under this RoD. Upon final approval, the PAou LUCIP will be appended to the

LUCAP and is considered incorporatod by reference into the RoD, establishing LUC

implementation and maintenance requirernents enforceable under CERCLA. The approved

LUCIP will establish implementation, monitoring, maintenance, reporting, and enforcement

requirements for the unit. The LUCP will remain in effect unless and until modifications aro

approved by the uSEPA and SCDHEC as needed to be protective of human health and the

environment. LUCIP modification will only occur through anotlter cERCLA document.

D ata Certifrc ation C h ec klist

This ROD provides the following information:

. constituents of concern (cocs) and their respective concentrations (Section v);

Baseline risk represented by the COCs (Section VII);

Cleanup levels established for the COCs and the basis for the levels (Section VIIf;

current and reasonably anticipated fuhrre land and groundwater use assumptions used in

the BRA and ROD (Section VI);

Potential land and groundwater use that will be available at the site as a result of the

selected remedy (Section Vl);

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

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

IX);

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

rernedy provides the best balance of tradeoffs with respect to the balancing and

modiffing criteria) (Section X); and
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o How source materials constituting principal threats are addressed (Section VII,

Section XI).

ARF # 16992



ROD for the PAOU (U)
Savannah River Site

SRN$RP-2009-01368
Rev. I

This page was intentionally left blank

ARF # 16992



ROD for the PAOU (fD
Savannah River Site

SRNS-RP-2009-01368
Rev. I

Assistant Manager for Closure Project
U. S. Department of Energy

Superfund Division
U. S. Environmental Protection Agency - Region 4

Bureau of Land and Waste Management
South Carolina Department of Health and Environmental Control

Daphne'G. Ne'el

ARF # 16992



ROD for the PAOU (LD

Savannah River Site
SRNS-RP-2009-01368

Rev. I

This page was intentionally left blank.

ARF # 16992



ROD forthePAOU (tD
Savannah River Site

SRNS-RP-2009-01368
Rev. 1

DECISION SUMMARY
REMEDIAL ALTERNATIVE Sf, LECTION (TD

P-Area Operable Unit

CERCLIS Number: 94

SRNS-RP-2009-01368
Rev. 1

April 2010

Savannah River Site
Aiken, South Carolina

Prepared By:

Savannah River Nuclear Solutions, LLC
for the

U. S. Department of Energy under Contract DE-AC09-08SR22470
Savannah River OPerations Office

Aiken. South Carolina

ARF # 16992



ROD for the PAOU (U)
Savannah River Site

SRNS.RP-2009-01368
Rev. I

This page was intentionally left blank

ARF # 16992



ROD for the PAOU (LD

Savannah River Site

sRNs-RP-2009-01368

LIST OF ACRONYMS AND ABBREVIATIONS l

I.

[.

IIr.

rv.

v.

vL

vIL

YIII.

IX.

x.

xI.

xII.

xIII.

SAVANNAHRIVER
AIIDDESCRIPTION

SITE AIID OPERABLE UNIT NAME, LOCATION,
.,,.....................,,.1

SITE AI\D OPERABLE TJNIT COMPLIANCE IIISTORY ,-,......---,,-.--2

HIGHLIGIITS OF COMMT]NITY PARTICIPATION _ ,,,---.19

SCOPE AI\ID ROLE OF TIIE OPERABLE I,]NIT......"''".... ..........,2I

0PERABLE UNIT CHARACTERrSTICS........... .."'........""'..."'."..23

CURRENT A}'D POTENTIAL FTITURE SITE AI[D RESOURCE USES.."..........31

STJMMARY OF OPERABLE TJNIT RISKS,.,. -----.-....-.....''".3I

REMEDIAL ACTION OBJECTIVES AIID REMEDIAL GOALS "......"................38

DESCRTPTION OF ALTERNATIV8S.................. ...'........................42

CoMPARATTVE ANALYSIS OF ALTERNATIYES............."...'..................'.'.".....44

EXPLANATION OF SIGNIFICANT CHAIIGES _----53

xlv. RESPONSTVENESS SUMMARY...... ----.-"'.."....54

XV. POST-ROD DOCUMENT SCHEDULE AND DESCRIPTION 54

Rev. I

ARF # 16992



ROD for the PAOU (tD
Savannah River Site

SRNS-RP-2009-01368

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6,

Figure 7.
Figure 8.

Figure 9.
Figure 10.

Table 1,
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.

LIST OF FIGURES

Location of the P Area within the Savannah River Site..............."..'........'......59
Location of the P Area within the Savannah River Site........................"'......'.60
Administrative Paths for the PAOU Subunits. ..........61

Locrtion of the PAOU Subunits requiring No Further Action .......""'...........62
Location of the PAOU EAROD Subunits. 61

General Representation ofthe P-Reactor Building (f05-P) depicting
Alternative R-2A (ISD with the Reactor Vessel Grouted in Place.....--.....""64
Location of the PAOU Subunits Requiring Land Use Controls Only. .......'...65

Generic Conceptual Site Model After Completion of Final Remedial
Actions or for the PAOU.....,,........ "--....'.....66
Land Use Control Boundary for the P-Area Operable Unit............................67
Post-ROD Schedu1e,,.......... .....'.......""'...'.'....68

LIST OF TABLES

List Bnd Status of Subunits at the PAOU.
Summary of Risk Assessment Results (SRNS 2008b)'
List of ARARs for the P-Area Operable Unit
Alternative PAOU-I - Detailed Cost Estimate - No Action.
Alternative PAOU-2 - Detailed Cost Estimate - Land Use Controls. ""'.."....75
Comparative Analysis Summary for the P-Area Operable Unit.....................76
Land Use Controls for the P-Area Operable Unit

70
7l
73
74

77

ARF # 16992



SRNS.RP-2009-01368

C
CAB
CERCLA
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ACRONYM
amsl
ARAR
BRA

CERCLIS

CSM
dpm
EARAIP
EAROD
EE/CA
ESD
F
FFA

LIST OF ACRONYMS AND ABBREVIATIONS

Meaning
above mean sea level
applicable or relevant and appropriate requirement
Baseline Risk Assessment
Centigrade
Citizens Advisory Board
Comprehensive Environmental Rosponse, Compensation and

Liability Act
Comprehensive Environmental Response, Compensation, and

Liability Information System
Code of Federal Regulation
contaminant migration
centimeter square
Corrective Measures Study
constituent ofconcern
conceptual site model
disintegrations per minute
Early Action Remedial Action Implementation Plan

Early Action Record of Decision
Engineering Evaluation / Cost Analysis
Explanation of Signifi cant Difference
Fahrenheit
Federal Facility Agreement
Feasibility Study
feet
feet square
cubic feet per second
gallon
High Contamination Area
hazard index
Integrator Operable Unit
In si/a decommissioning
Limited Liability Company
Land Use Control
Land Use Control Assurance Plan
Land Use Control Implementation Plan
kilometer
kilometer square

meter square
cubic meter
cubic meter per second
maximum contaminant limit

CFR
CM
crrt
CMS
COC

FS
It
ft2
ft3/s
gal
HCA
HI

liter
metef

L
m
rr?
m-
m3/s
MCL

IOU
ISD
LLC
LUC
LUCAP
LUCIP
km
km2

ARF # 16992



ROD for the PAOU ((D
Savannah River Site

SRNS-RP-2009-01368

ACRONYM
mg/kg
mi
mi2
NBN
NCP
NTC
o&M
OU
PAOU
PCE
pctlg
pCi/nL
PRGW
PSA
PSL
PTSM
RAO
RBC
RCOC
RCRA

RI
ROD
RSER
SB/PP
SCDHEC
SCHWMR
SRNS
SRS

SVE
TCE
USDOE
USEPA
VOC
WSRC
WSRC

vd3

RFI
RG

LIST OF ACRONYMS AI\ID ABBREVIATIONS (continued)

Meaning
milligram/kilogram
mile
mile square
no building number
National Oil and Hazardous Substances Pollution Contingency Plan

Non-Time Critical
Operations and Maintenance
operable unit
P-Area Operable Unit
tetrachloroethylene
picocuries per gram
picocurios per milliliter
P-Area Reactor Groundwater
potential source area
process sewer line
principal threat source material
remedial action objective
P-Reactor Building (105-P) Complex
refined constituent of concern
Resource Conservation and Recovery Act
RCRA Facility Investigation
remedial goal
Remedial Investigation
Record of Decision
Removal Site Evaluation RePorts

Statement of BasislProposed Plan
South Carolina Department of Health and Environmental Control

South Carolina Hazardous Waste Management Regulations

Savannah River Nuclear Solutions, LLC
Savannah River Site
soil vapor extraction
trichloroethylene
United States Department of Energy
United States Environmental Protection Agency
volatile organic compounds
Washington Savannah River Company, LLC
Westinghouse Savannah River Company LLC
cubic yards

ARF # 16992



ROD for the PAOU (Lf
Savennah River Site

SRNS-RP-2009-01368

SAVANNAII RIVER SITE AND OPERABLE UIIIT NAME, LOCATION' ANI)
DESCRIPIION

Unit Name, Location, and Brief Description

P-Area Operable Unit

comprehensivo Environmental Response, compensation, and Liability Information

System (CERCLIS) Identification Number: OU- 94

Savannah River Site

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)

Identification Number: SCl 890 008 989

Aiken, South Carolina

United States Department of Energy (JSDOE)

Savannah River Site (SRS) occupies approximatoly 803 km'z (310 mi2) ofland adjacent to

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

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

and32.2 tn (2O m1) south of Aikan, South Carolina'

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

special nuclear materials for national defense and the space progmm. chemical and

radioaotive wastes are by-products of nuclear material production processes. Hazardous

substances, as defined by the cERcLA, are currently present in the environment at sRS.

The Federal Facility Agreement (FFA) (FFA 1993) for the SRS lists the P-Area oporable

Unit OAOU) as a Resource Conservation and Recovery Act (RCRA) 3004(u) Solid

Waste Management UniI/CERCLA unit in Appendix C of the FFA for the SRS'

The PAOU was evaluated through an investigation process that integratgs and combines

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

actual or potential impact of releases of hazardous and radiological substances to human

health and the environment.
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II. SITE AND OPERABLE UNIT COMPLIANCE HISTORY

SRS Operational and Compliance History

Tho primary mission of sRS has been to produce tritium, plutonium, and other special

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

the dofense pfogram was discontinued in 1988. SRS has provided nuclear materials for

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

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

processes. These wastes have been treated, stored, and in some cases, disposed at sRS.

Past disposal practices have resulted in soil and groundwater contamination'

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

law requiring responsible management of hazardous waste. certain sRS activities

require South carolina Department of Health and Environmental control (scDHEC)

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

permit fiom the SCDHEC, which was most recently renewed on September 30' 2003

(sc1 890 008 989). Module VIII of the Hazardous and solid waste Amendments

portion of the RCfu{ permit mandates corrective action requirements for non-regulated

solid waste management units subject to RCITA 3004(u).

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

created a need to integrate the established RCRA facility investigation (RFI) program

with CERCLA requirements to provide for a focused environmental progr:rm' In

accordance with section 120 0f cERcLA 42 United States code section 9620, USDOE

has negotiated a FFA (FFA 1993) with united states Environmental Protection Agency

(usEPA) and SCDHEC to coordinate remedial activities at sRS into one comprehensive

strategy which fulfills these dual regulatory requirements. usDoE functions as the lead

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

the SCDHEC.
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Operable Unit Operational and Compliance Ilistory

The PAOU is located in south-central SRS approximatoly 4.0 km (2.5 mi) east-southeast

of the geographical center of SRS and about 6.4 km (4 mi) west of the nearest site

boundary (Figure 1). PAOU is approximately 50 hectares (126 acres) (including the

p-Area Ash Basin and outfall P-007) and is located in an upland area between steel

Creek and Lower Three Runs watersheds and has a flat to gently rolling topography'

PAOU is approximately 96 m (315 ft) above mean sea level (amsl).

The PAoU is predominantly an industrialized arsa and does not provide significant

ecological habitats. An ecological checklist for the PAoU was provided in the work

Plan (wsRc 2006). Portions of the PAOU are located in both Steel creek and Lower

Threo Runs watersheds. Detailed descriptions of the floral and faunal species, biotic

diversity, and hydrology of these watersheds are included in the Steel creek Integrator

Operable Unit (IOU) Work Plan (WSRC 2000) and the Lower Three Runs IOU Work

Plan (WSRC 2002).

The soils in the immediate vicinity of P Area aro classified as Udorthent (usDA 1990).

Udorthent is a generic term that indicates that the natufal soil weathering horizon has

been disturbed or romoved, usually by construction activity or erosion. Soil may be

classified as udorthent when either the top soil or disturbed soil is used for fill during

grading for parking lots or to cteate level areas.

Additional information pertaining to PAou soils can be found in the P-Area Reactor

Groundwater (PRGW) Operable Unit (OU) Work Plan (WSRC 2005b) and the Steel

Creek and the Lower Three Runs IOU Work Plans (WSRC 2000 and WSRC 2002,

respectively) which summarize the pedological assemblages and the distribution of

various soil types specific to P Area.

There is no surface water body associated with the PAOU. However, during P-Reactor

operation, large quantities ofcooling water (11.3 mr/s 1400 ft3/sl) were heated up to 57 C

(137 F) in heat exchangers and discharged to either steel creek or PAR Pond via the

P-Area Discharge canals. The combination of the heated water and high flow volume
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caused extreme scouring and sterilization within Steel Creek. Steel Creek began

receiving thermal effluents from both L- and P-Reactor Areas in 1954, md flow rates in

Steel Creek were largely influenced by these effluent releases' By 1961' both reactors

released a total of 22.6 rf ls (800 ftls) of thermal emuent into Steel Creek (Hayes 1982)'

In 1964, all effluents from P-Reactor were diverted to PAR Pond (Figure 2). To date,

natural flow exists within Steel Creek and natural vegetation has ropopulated the banks

and stream bed.

P Area is higher in elevation (>100 m [330 ft] amsl) than the surrounding land

(interfluvial zone). Surface drainage on the west sido of the P-Reactor area is toward

Steel Creok. The headwaters of Steel Creek, which originates near the P-Reactor, sit at

an elevation of 85 m (280 ft) amsl and incises down to *61 m (-200 ft) amsl at the

southwest boundary near L Lake. Surface drainage on the east side of the Reactor Area

drains to unnamed tributaries that drain to PAR Pond.

Beginning in November 1961, P-Reactor discharged into the middle arm ofthe reservoir

through a sedes of canals and pre-cooler ponds, including Pond C. A pumphouse, on the

south arm ofPAR Pond, recirculated water from PAR Pond to P Area until 1988' when

P-Reactor ceased operations. During PAR Pond's operation as a cooling pond' this

recirculated water was pumped into P-Reactor Cooling Water Retention Basin (186-P)

and mixed with makeup water pumped from the Savannah River'

Discussions pertaining to the groundwater associated with P Area are included in this

document as it relatos to the vadose zone source areas of contamination. However, the

groundwater media is not considered within the scope of the PAOU; any groundwater

contaminated media associated with the PAOU will be addressed as part of the PRGW

ou.

Cenerally, grormdwater flow direction in both the upper and the lower Upper Three Runs

Aquifer diverge at P Area with flows toward Steol Creek to the northwest, PAR Pond to

the northeast, and Meyers Branch to the southeast (Figure 2). In the Gordon Aquifer,

groundwater flows to the southwest toward Meyers Branch. In area monitor wells, the
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depth to the water in the upper Upper Three Runs Aquifer is approximately 15'2 m (50

ft). The P-Reactor Building (105-P) Complex and associated building slabs are

positioned on the north-south trending watertable divide. The water table in P Area is the

unconfined, upper part ofthe Uppsr Three Runs Aquifer.

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 festaft.

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. Cunently, P-Reactor Building (105-P) and other facilities within P Area are

undergoing deactivation in preparation for in situ decommissioning (ISD) (SRNS 2009b)'

The PAOU is comprised of the following subunits (Figure 3; Table l):

. P-Reactor Building (105-P) Complex and its Ancillary Structures including Engine

House (108-lP), Engine House (108-2P) with Standby Pumphouse 191-P;

r Disposition of water in the P-Reactor Disassembly Basin (no building number

[NBN];

r Potential Release from the P-Area Reactor Cooling Water System (186/190-P);

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

r Process Sewer Lines As Abandoned (NBN) (PSLs); including the Spill on 03/15179

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 Watei Effluent Sump (107-P/107-1P); outfalls; maiholes, miscellaneous

weirs and boxes; sumps, etc.;

o P-Area Reactor Area Cask Car Railroad Tracks As Abandoned (NBN);

o All Railroad Tracks within the P-Area Fence;

o High contamination Area (HCA) associated with the P-Area Cask car Railroad

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

Slab Associated with Containment Tank within Emergency Cooling Water Retention

Basin (904-86G);

Slab Associated with Pipe Fabrication Shop Building (7l1-9P);

Slab Associated with Radiological Zone Storage Building (710-P);

Slab and Sumps Associated with No. 2&5 Basin Deionizers Pad (105-lP);

Potential Source Arca (PSA) I - Emergency Cooling Water Retention Basin (904-

86G):

PSA 2 - Area around the Cooling Water Effluent Swnp (107-P/107-1P);

PSA 3A - Area near the Northem end ofthe Reactor Building (105-P);

PSA 38 - Area West of the Administrative/ Maintenance Slab;

PSA4 Area East ofthe Reactor Building (105-P);

PSA 5 - Two localized areas in the Southwestern part ofP Area; and

Outfall P02.

Summary of Previous Regulatory Decisions

Regulatory decisions were previously made on select PAOU subunits. These decisions

included early remedial actions documented in the Early Action Record of Decision

(EAROD) (SRNS 2008a) and an Explanation of Significant Difference (ESD) to the

EAROD (SRNS 2009b) and Non-Time Critical (NTC) removal actions documented in

the three Removal Site Evaluation Reports (RSER)/Engineering Evaluation/Cost

Analyses (EE/CAs) (SRNS 2009c and 2009d, USDOE 2008). The remaining subunits

not selected for an early remedial action or a NTC removal action were presented in the

RCRA Facility Investigation (RFl)/Remedial Investigation (RI) with Baseline Risk

Assessment (BRA) and Corrective Measures Study (CMS)/Feasibility Study (FS) report

(SRNS 2008b). Figure 3 and Table I present this information for each ofthe subunits.
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Based on the results of the MI/RI/BRA/CMSIFS (SRNS 2008b) two subunits require No

Further Action since it has been determined that these subunits pose no impact to human

health or the envifonment based on an unrestricted land use scenario. These subunits

include the slab Associated with containment Tank within the Emergency cooling

water Retention Basin (904-86G) and the PSA 1 - Emergency cooling water Retention

Basin (904-86G). In addition, a third subunit, outfall P02, has also been determined to

require No Further Action as dooumented in the Early Action Rernedial Action

Implementation Plan (EARAIP) (SRNS 2009a). These three subunits are located outside

of the P Area fence line. The remaining seventeen subunits, located within the P Area

fence line, will roquire land use controls (LUCs) as part ofthe selected remedy to prevent

unrestricted land use. All 20 subrmits are discussed in more detail below and are

categorized as either requiring no further action or requiring further action.

PAOII Subunits Requiring No Further Actian

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 (i.e., unrestricted) 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. LUCs required as part of any selected remedy for the PAOU to

prevent unrestricted use are not needed for these subunits as discussed in further detail

below.

psA I is primarily associated with the Emergency Cooling water Retention Basin (904-

86G) (Fieure 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 ofa loss-of-

cooling or loss-of-circulation accident. The basin never received discharges from an

emergency event.
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Slab Associated with Containment Tank within the 904-86G (Emereencv Cooline Water
Retention Basin)

The Containment Tank was located inside of the Emergency Cooling Water Retention

Basin (904-86G) (SRNS 2008b) (Figure 4). The tank was constructed in 1979 and had a

capacity of 1,900,000 L (500,000 gal).

The tank received water from building drains, manholes, sump pumps, or storage tanks

located within the P-Reactor Building (105-P). In the mid-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 overllowed onto the surrounding basin

soils. The tank has been decommissioned and deactivated with only the slab remaining.

Outfall P02

Outfall P02 is a stormwater outfall located to the northeast ofthe PAOU and is a tributary

to PAR Pond (Figure 4). It is approximately 0.07 hectares (0.16 acres) in area. Previous

sampling suggested the presence of radionuclides in tho upper section of Outfall P02,

thus soil excavation/ removal was planned as an early action. In 2008, additional

sampling conducted at Outfall P02 did not indicate the presence of radionuclides at levels

tlrat would prevent unrestricted land use (SRNS 2009a).

PAOU Subunits Requiring LUCs

The following discussions pertain to the PAOU subunits that will require further action:

P-Reactor Buildine (105-PJ Complex including Engine House (108-1P). Ensine House
(108-2P) with Standbv Pumphouse (l9l-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 whole, contains all three components which were integral to

reactor operations (Figures 5 and 6). The three components are as follows:
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Reactor Vessel;

Disassembly Basin; and

P-Reactor Building (105-P) and its Ancillary Structures including the Engine House

(108-1P), Engine House (108-2P) with Standby Pumphouse (l9l-P).

Similar to other SRS reactors, the reactor at P Area produced special nuclear materials

(mainly plutonium and tritium) for defense purposes. The basic layout of the P-Reactor

Building (105-P) is shown in Figures 5 and 6. The building consists of four main

operating sections at ground level: the Assenbly Area, the Process Room, the

Purification Wing and the Disassembly Basin. The Engine Houses (108-lP and 108-2P),

together with the Standby Pumphouse (191-P), provided backup for the reactor cooling

systoms and are included as part of the P-Reactor Building (105-P). The underground

(108-lP and 108-2P) emergency diesel engine houses are concrete structures that are

located below-grade and contiguous to the P-Reactor Building (105-P) at the minus 20 ft

level. Each structure consists of a large concrete room that housed diesel generators,

switch gear, day tanks for fuel and oil, and air compressors for the P-Reactor Building

(105-P) air. Bulk storage for diesel fuel was located in storage tanks outside ofthe 108-

lP/I08-2P/105-P footprint. Physical ovidence ofa lead spilVstain was noted. The area

has been cleaned with Biosolve@. Characterization data external to these engine houses

confirms that fuel contamination is not present in soil or groundwater. The primary

cooling circuit, which includes the heat exchangers, is located at the minus 20 ft level.

The cooling water pumps, storage tanks, collection sumps and reactor instrument rooms

are located at the minus 40 ft level. The minus 49.5 ft level represents the lowest point in

the P-Reactor Building (105-P) and is the bottom of the two sumps. The reactor control

and safety rod latches with the drive mechanisms are located in the actuator tower above

the process room.

Prefabricated fuel and target materials were shipped from M Area and were received in

t}te reactor assembly area where they were cleaned with solvents and prepared for

charging into the reactor vessel. The reactor vessel is in the shape of a cylinder, is
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approximately 5.5 m (18 ft) wide and 6.7 m (22 ft) deep, and is made of 304-grade

stainloss steel.

The fuel and target assemblies were irradiated in the reactor vessel and then transferred to

tho Disassembly Basin where they were stored for 6 months to allow cooling and the high

activity isotopes to decay. They were then transported to F and H Areas via casks for

firther chernical processing.

To generate these special materials, tho SRS reactors utilized a process of neutron

irradiation of either uranium-238 or lithium-6 targets to produce plutonium-239 and

tritium, respectively. The source of tho neutrons came from the fission of uranium-235,

which is an isotope present in the uranium reactor fuel. The fission of uranium-235 is a

process whereby the uranium nucleus disintegrates to emit a great deal of onergy in the

form of heat and radiation, and also generated many extraneous radioactive fission

isotopes that are the predominant radioactive waste products from the process. In the

SRS reactor design, the fuel and target assemblies were clad with aluminum, which was

intended to contain the fission products until chemical processing could be completed in

the F and H canyons. However, a small amount of leakage occurred through ruptured

aluminum cladding over the 35 years of operation, resulting in a gradual accumulation of

low levels of radioactive fission products within the reactor process systems. The

transfer oftargets and spent fuel through the Disassembly Basin resulted in accumulation

of the radioactive fission products within the basin itself. These fission products are

predominantly tritium, cesium-l37, and strontium-90 isotopes. When fuel and target

assemblies were moved from the reactor to the Disassembly Basin, fission products on

the surface of the assemblies were. flushed into the basin. Fission products were also

added to the basin when failed fuel and target assemblies were discharged to the

Disassembly Basin. In the early years, the Disassombly Basin water was continuously

purged into the process sewer. In the later years, the basin water was continuously

filtered to remove silt and particles from the basin water. In addition, as a safety

precaution to protect facility worker, the basin water was occasionally purged to the

seepage basins when the tritium concentration in the basin approached 400,000 pCi/ml.
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Radioactive byproducts were generated within the reactor process in other ways. The

continual neutron bombardment of reactor components during operations activated their

construction materials, mainly the stainless steel and concrete in and around the reactor

vessel. Neutron bombardment of the heavy water moderator also produced unwantcd

tritium, mainly in the form of tritiated water and water vapor' The majority of this

airbome tritium was removed by the building ventilation system, but some tritium

accumulated in the Disassembly Basin wator, and a very small amount was absorbed into

the building structure and components.

Additional details pertaining to the components of the RBC can be found in the EAROD

for the PAOU (SRNS 2008a).

A preliminary evaluation for a range of altematives for ISD of the P-Reactor Building

(105-P) Complex was conducted in the PAOU Early Action Proposed Plan flilSRC 2008)

in order to establish a range of cost estimates for comparing altematives applied to ISD.

These altematives wers further evaluated against the CERCLA criteria in the

RFVRI/BRA/CMS/FS (SRNS 2008b) and to study the various stages of removal of the

above-ground structures and the reactor vessel. As stated in the EAROD (SRNS 2008a)'

ISD was selected as the end-state decisions for the RBC.

In the subsequent submittal of 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 early action alternative

includes the Process, tho Purifrcation, and the Assembly Areas ofthe RBC as well as the

actuator tower remaining in place. The stack would be removed to the plus 55 ft

elevation. All the belori-grade equipment including the reactor vessel would remain and

be grouted in place. The below-gnde contents of the Disassernbly 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 ofthe Disassembly Basin water has

been completed. A sloped concrete cover will then be placed over the grouted

Disassembly Basin. Concrete and cementitious low-strength materials will be used to

stabilize the contamination. The above-ground portions of the Engine Houses (108-lP

SRNS-RP-2009-0r368
Rev. I
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and 108-2P) and the Standby Pumphouse (191-P) would be removed, with the remaining

below-ground structures being grouted. The remaining contaminated equipment in the

above-grade structure of the RBC will be left in place.

Disposition of Water in the P-Roactor Disassemblv Basin

The P-Area Disassembly Basin is a concrete-lined basin that ranges in depth from 5.2 m

(1? ft) below-grade to 9.1 m (30 ft) below-grade. The full-pool capacity of the basin is

18.2 million L (4.82 million gal); currently, the basin is 85% full' containing

approximately 15.5 million L (4.1 million gal) of water and miscellaneous contaminated

scrap (chains, buckets, hangers, lights, plastic, hand tools, etc.) (WSRC 2005c).

The Disassernbly Basin is divided into several discrete, but contiguous, areas that are

used for different fuel handling processes, including stomge, cooling, disassembly, and

preparation for transpoft (wsRc 2005a). The tritium contamination in the Disassembly

Basin watef 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 ftom the

corrosion ofthe irradiated and activated components that wero stored in the basin.

A NTC romoval action was selected for this subunit as documented in the RSER /EE/CA

(usDoE 2008). The selected removal action for the Disassembly Basin is Alternative 3

- Forced Evaporation. Additionally, 1.4 million L (380,000 gal) of watet 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 (USDOE 2009)'

The P-Reactor Disassembly Basin subunit is included as part ofthe ISD decision for the

RBC, as documented in the ESD to the EAROD (SRNS 2009b).

Potential Release from the P-Reactor Disassemblv Basin (105-P)

Investigations of the subsurface soils around the P-Afea Disassernbly Basin were

evaluated for potential releases from the P-Area Disassembly Basin. Soil sampling

determined the presence of inorganic and radionuclide constituents at naturally-occurring

levels (SRNS 2008b).
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Potential Release ftom Reactor Coolins Water Svstem (186/190-P)

The P-Area Reactor Cooling Water System comprisos the P-Area Reactor Cooling Water

Reservoir (186-P) and the P-Area Cooling Water Pump House (190-P) (Figure 7). 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 footprint of the reservoir

is 17,652 mt (t90,000 ft2) and, when tull, the basin holds 94.6 million L (25 million

gallons) total. The basin depth is approximatoly 9 m (30 ft), of which approximately 6 m

(20 ft) is below grade.

Whon operational, the basin was filled with cooling water from PAR Pond or makeup

water from the Savannah River. From the reservoir, the water was pumped to the non-

contact heat exchangers in the P-Reactor Building (105-P). These heat exchangers

sometimes leaked minute quantities of radioactively contaminated healy water

(douterium oxide) to the cooling water. During nomal operation and cold weather, some

of the water was recycled back to the Cooling Water Reservoir (186-P) to maintain water

temperature. The structure has been decommissioned and deactivated.

P-Area Process Sewer Lines As Abandoned fNBN)

The P-Area PSLs (NBN) consist of 4.7 km (2.9 mi) of underground lines of various sizos

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 ln

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 (Tigure 7).

Based on process knowledge and limited data, the PSLs were determined to potentially

have principal threat source material (PTSM) present as part of their matrix. A NTC

removal action was selected for this subunit as documented in a RSER /EEICA (SRNS

2009d). The removal action selected for the PSLs was Altemative P-2 (Isolation

Ptugging of P-Reactor Building [105-P] PSLs and Drainage System; Grouting of

Manholes, Diversion Boxes, and Process Tanks; Select Removal of Process Equipment
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External to the P-Reactor Building [105-P]; Sealing/Plugging of Outfalls, and LUCs)

(Table 1). An Action Memorandum presenting the selected removal action was

completed in January 2010 (USDOE 2010).

P-Area Reactor Area Cask Car Railroad Tracks As Abandoned fNBN)

The P-Area Reactor Area Cask Car Railroad Tracks As Abandoned (NBN) is an area

south of the Disassembly Basin that extends from the eastem reactor fence line back to

the end of a railroad spur (Figuro 7). Radiological material from the reactor was

transferred into metal casks inside the P-Reactor Building (105-P). 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

c:rs were exposed to rain, radiological materials could have been washed from the

outside of the casks onto the ground surface, thus possibly contaminating the railroad

tracks with radiological constituents from reactor operations. Soil sampling confirmed

that no inorganics or radionuclides were present above naturally-occurring levels (SRNS

2008b).

All P-Area Cask Car Railroad Tracks within the P-Area Fence

All remaining railroad tracks within P Area that are not included with the P-Area Reactor

Area Cask Car Railroad Tracks As Abandoned (NBN) subunit are included with this

subunit (Figure 7). As with the Cask Car Railroad Tracks subunit, there was the potential

for the cask cars to leak radioactive material onto the railroad tracks. Investigation of the

sudace soil around these tracks determined no presence of man-mado radionuclide

constituents (SRNS 2008b).

During reactor operations, the inadiated 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 (F,/H Areas) for chemical processing. Inevitably some

leakage (water contaminated with radionuclides - mostly cesium-l37) occurred, which

resulted in a release of radioactive contaminants along one small section of the railroad

tracks to the southeast ofthe P-Reactor Building (105-P) (Figure 7)
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In January 2009, an early remedial action was selected for the HCA associated with the

P-Area Cask Car Railroad Tracks as documented in the EAROD (SRNS 2008a)'

Altemative AC-2 - Excavation and Removal with confirmatory sampling was selected

as the remedial altemative to remove radioactive contaminants. The excavation will

removo contaminated rails, railbed material, and soil to I pci/g cesium-I37. Following

the removal action, contamination will remain at levels that prevent unrestricted use.

P-Area Ash Basin (includins Outfall P-001 (188-P)

Each reactor at SRS utilized a ooal-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 southeastem perimotor of P Area. Tho 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 perimetor of the basin and to the north along the access road that led to the

basin (Figure 7), including in the vicinity of outfall P-007. Ash covers approximately

9.71 hectares (24 acres). An estimate of approximately l57,4gg nl (206,000 yds3) ofash

is determined to be present both inside and outside of the basin. The P-Area Ash Basin

(188-P) oporated under Industrial Wastewater Petmit #7292.

The Outfall P-00? is located north of the P-Area Ash Basin (188-P) (Figure 7) Gamma

overflight data indicated a localized area of elevated gamma activities. Because the

source ofcesium-l37 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). Sampling performed in 2006 and 2008

confirmed the presence of elevated activities of cesium-l37 and cobalf60. Figure ?

shows the extent of the contamination at outfall P-007 as it relates to the ash deposits

from the P-Area Ash Basin (l8S-P). Including the extent of ash present, outfall P-007 is

approximately 2.83 hectares (7 acres) in size. Removal altematives for the P-Area Ash

Basin and the Outfall P-007 were evaluated in a RSER/EEICA (SRNS 2009c).

ARF # 16992



ROD for the PAOU (U)
Savannah River Site

sRNsiRP-2009-01368

A NTC removal action was selected for the P-Area Ash Basin (including outfall P-007)

(188-P) as documented in a RSER/EE/CA (SRNS 2009c)' The selected removal action

was Alternative P-3 (Removal and Disposal of cesium-I37; consolidate as Needed; Soil

Cover; LUCs). Under the removal action, cesium-137 will be removed to l0 pCi/g. The

residual cesium-l37 contaminated soil at outfall P-007 and the ash associated with the P-

Area Ash Basin will be placed undor a minimum 0.61 m (2 ft) thick soil cover.

Slab Associated with 717-9P Pipe Fabrication Shop Buildinq

The Pipe Fabrication shop Building (717 -9P) was located sout}west of P-Reactor

Building (105-P) (Figure ?). It was constructed in 1987 to support the renovation of

systems witlfn 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 #

0,2$ff).

The building was decommissioned and demolished to tlte foundation slab (WSRC

2007a). An evaluation of the building identifred both an oil stain and a radiological hot

spot on the slab. The oil stain on the building foundation slab was cleaned with

Biosolve@ and the hot spot was scabbled twice. Final verification sampling confirmed

only naturally-occurring radionuclides remained (WSRC 2007b)'

Slab Associated with 710-P Radioloeical Zone Storaee Buildins

Radiological Zone Storage Building (710-P) was an ll.9 m2 (128 ft'z), 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 sewed as a storage area for

contaminated laundry and waste bags.

An evaluation of the building noted afeas of spilled paint and an area, in the approximate

center of the structuro's slab, as having intemal/fixed contamination. The facility was

decommissioned and demolished to the foundation slab. Final verification sampling
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Slab and Sumps Associated with No' 2&5 Basin Deionizers Pad (105-lP)

The No. 2&5 Basin Deionizers Pad (105-IP), located next to P-Reactor Building (105-P)'

confirmed no contamination remained at levels that exceeded industrial land use (wSRC

2007b).

began operating in 1963 as a 186 m2 (2,000 f) curbed concrete slab with electrical and

piping connections for connecting portablo filtration/deionization trailers to the

Disassembly Basin cooling and Filtration System for poriodic decontamination of the

basin water (Figure 7).

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 rernoved, and a metal cover

was placed over the now sump and covered with two inches of concrete.

The concrete foundation was radiologically contaminated due to disassembly basin water

leaks from trailers and piping cormections.

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 el€ctrical 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. The new sump was grouted to surface. Investigation of the concrete pad

determined the presenco of inorganic and radionuclide constituents (SRNS 2008b)' but at

naturally-occurring levels (WSRC 2007c).
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107-lP)

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 7). PSA 2 was identified due to the presence of elovated gross alpha and

nonvolatile beta activities in the groundwater ftom previous groundwater investigations.

However, sampling results indicated that thore was no release of material to subsurface

soils or groundwater from the Cooling Water Effluent Sumps (SRNS 2008b).

PSA 3A is located north of the P-Reactor Building (105-P) (Figure 7)' The highest

volatile organic compound (VOC) concentrations (trichloroethylene [TCE]) are exhibited

in an area outsids the northern end of the P-Reactor Building (105-P). Releases within

PSA 3A have resulted in subsurface soil contamination and are contributing to the

existing VOC groundwater plume.

In January 2009, an EAROD was issued that documents the selected early rernedial

action for PSA 3A (Soil Vapor Extraction [SVE] with Soil Fracturing and Chemical

Oxidation Injection) (SRNS 2008a) (Figure 3; Table l), to remediate TCE soil

concentrations to the rernedial goal (RG) of 0.53 mg/kg in the vadose zone.

PSA 3B is located west of the Administrative/ Maintenance slab (704-P) (Figure 7). The

highest VOC concentrations (tetrachloroethylene [PCE]) are exhibited in an area west of

the Administrative/ Maintenance slab. Releases fioin PSA 3B 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 38 (SVE) (SRNS 2008a) (Figure 3; Table 1), to remediate PCE soil

concentmtions to the RG of 0.53 mg/kg in the vadose zone.

(10s-P)
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III.

Potential Source Area 4 - Area East ofthe P-Reactor Buildinq (105-P)

PSA 4 is located in an atea on the eastem side of the P-Reactor Building (105-P) (Figure

7). 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 the PAOU

characterization at the PSA 4 did not indicate a source(s) of VOCs or tritium in the

subsurface (SRNS 2008b).

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

PSA 5 focuses on two small afeas in tho southwestern part of P Area (Figure 7). Previous

groundwater investigation had identified potential VOC contamination in the

groundwater of these two localized ateas, 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 rolease of vocs in this area. Sampling results taken as part of the

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

subsurface (SRNS 2008b).

HIGHLIGIITS OF COMMTJNITY PARTICIPATION

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

comment on the draft permit modifrcation and proposed remedial altemative. Public

participation requirements are listed in South Carolina Hazardous Waste Management

Regulation (SCIfWMR) R.6l-79.I24 and Sections 113 and 117 of CERCLA (42 United

States Code Sections 9613 and 9617). These requirements include establishment of an

Administrative Record File that documents the investigation and selection ofthe remedial

altematives for addressing the PAou. 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 altematives. The sRS FFA Community Involvement Plan

addresses the requirements of RGRA, cERcLA, and the National Environmental Policy

Act, 1969. SCHWMR R.6l-79.124 and Section 117(a) of CERCLA, as amended, require
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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 ofthe remedial

action. The Statement of Basis/Proposed Plan for the P-Area Operable Unit (PAOU)

(SB/PP) (SRNS 2009e), a part of the Administrative Record File, highlights key aspects

ofthe investigation and identifies the preferred actions for addressing the PAOU.

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

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

US Departn'rent of Energy
Public Reading Room
Gregg-Graniteville Library
University of South Carolina - Aiken
I 7 I University Parlavay
Aiken, South Carolina 29801
(803) 641-346s

Management
891 I Farrow Road
Columbia, South Carolina 29203
(803) 896-4000

Thomas Cooper Library
Government Documents Departrnent
University of South Carolina
Columbia, South Carolina 29208
(803\ 777-4866

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

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

at the following locations:

The South Carolina Department of The South Carolina Department of
Health and Environmental Control Health and Environmental Control -
Bureau of Land and Waste Resion 5

The Statement of Basis/Proposed Plan (SB/PP) 45-day public comment period began on

February 12, 2010 and ended of March 29, 2010. No comments were received from the

public.

The Facilities Disposition and Site Remediation Committee of the SRS Citizens Advisory

Board (CAB) has met and reviewed the strategy for closure ofP Area. This resulted in

the CAB adopting recommendation #233 on May 21, 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 hlJy 23-24, 2006 meeting, the CAB formally
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IV.

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 wo workshops for the Aiken, SC 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). Responses to public comments received dudng the public workshops

were included in the EAROD.

SCOPE AIID ROLE OF THE OPERABLE UNIT

The USDOE developed a new completion strategy in 2003 for environmental restolation

at SRS including an area-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

remedy strategies 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 the facilities in the former P-Area

industrial area (including the P-Area Ash Basin [188-P]) as a single OU was appropriate.

The current land use for the PAOU is industrial with USDOE maintaining control of the

land as long as necessary to keep the selected remedy fully protective of human health

and the environment. The future land use of the PAou is assumed to remain industrial.

Groundwater contamination in P Area will be addressed separately as part ofthe PRGW

ou.

In 2008, the Core Team convened and agreed to accelerate clean up of certain PAOU

subunits (the PSA 3A, the PSA 38, and the HCA associated with the P-Area Cask Car
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Railroad Tracks) using an ear$ romedial action approach (SRNS 2008a)' The end-stato

decision to use ISD for the RBC was also agreed to by the Core Team.

In 2009, the USDOE decided to proceed with removal actions to support accelerated

remediation of the remainder of the PAOU under the American Recovery and

Reinvestment Act of2009. These removal actions included the details ofthe ISD for the

RBC, as described in the ESD to the EAROD (SRNS 2009b), and the NTC removal

actions for the P-Area PSLs (SRNS 2009d) and the P-Area Ash Basin (including Outfall

P-007) (188-P) (SRNS 2009c).

Following successful completion of the early remedial actions and NTC removal actions,

residual hazardous substances will romain at the PAOU that require LUCS to prevent

unrestricted use. The scope that will be addressed by the selected remedial action for the

PAOU include:

o LUCs after completion of the NTC removal action for the P-Area PSLs;

o LUCs after completion of the NTC 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 and the NTC removal action for the Disposition of the P-Reactor

Disassembly Basin Water;

LUCs after completion of tho early remedial actions at the PSA 3A, PSA 38, and the

HCA associated with the P-Area Cask Car Railroad Tracks to meet RGs;

LUCs for the entire PAOU will include the ten subunits designated in Table I that

were not included in the ear\ reniedial actions or removal actions decisions but aie

located within the P-Area fence line;

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

afe not warranted.
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V, OPERABLEI,'NITCHARACTERISTICS

This section presentr the conceptual site model (CSM), provides an overview of the

characterization activities, and presents the characterization results and constituents of

concern (COCs).

Conceptual Site Model for the PAOU

The CSM identified and evaluated suspected sources of contamination, contaminant

release mechanisms, potentially affected media (secondary sources of contamination),

potential exposue pathways, and potential human and ecological receptors (Figwe 8)

The primary sources of contamination at the PAOU are due to the P-Reactor Facility and

other P-Area operations. Spills, leaks, accidental releases, or simply the operation itself

resulted in releases of hazardous and/or radioactive substances. If the primary source

were to contact other media, secondary sources of contamination could be created

through several release mechanisms. Typically, the potential secondary release

mechanisms include release of volatile constituents from t}e soil (volatilization),

generation of contaminated fugitive dust by wind or other surface soil disturbance, biotic

uptake, radiation emissions, bioturbation between surface and subsurface soils, and

infiltration/percolation/leaching to groundwater. Contact with contaminated

environmental media created potential pathways for both human and ecological

receptors. The future industrial worker was chosen as the baseline risk assessment

exposure scenario for quantitative evaluation of human receptors at this site. However,

for PSA I -Emergency Cooling Water Retention Basin (904-86G), the Slab Associated

with Containment Tank within the Emergency Cooling Water Retention Basin (904-

86G), and Outfall P02, the residential land use scenario was also considered because the

subunits were outside the P-Area fence line. Detailed CSMs for each of the PAOU

subunits are presented in the RFI/RI/BRA/CMS/FS (SRNS 2008b). Soil data was

evaluated against residential risk criteria to determine if PSA 1 and Outfall P02 subunits

could be identified as unrestricted release. Radiological data from the Slab associated

with the Containment Tank within the Emergency Cooling Water Retention Basin (904-

86G) was evaluated using radiological release criteria. For the remaining subunits that a
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quantitative evaluation of the future resident scenario was not performed, it was

qualitatively assessed by recognizing that residential use of the area will be resficted by

implomenting land use restrictions to ensure long-tem proteotiveness'

The exposuro pathways for evaluation relative to the future industrial worker included:

. Exposure to surface (0 to 0.3 m [0 to 1 ft]) soil, ash, or glavel via incidental ingestion,

dermal contact, inhalation of windblown dust, inhalation of VOCs, and extornal

exposure to radionuclides. In addition, sediment media was evaluated using the same

pathways as soil media.

. Exposute to concrete surface media via the incidental ingestion and extemal radiation

pathways. In addition, metal media was evaluated using the same pathways as

concrete media.

The majority of the PAou subunits were determined not to require a quantitative

ecological risk evaluation duo to lack of habitat (industrial setting) and/or conceptual

model considerations (e.g., contamination at depth)' However, the risk potential for

ecological receptors was evaluated for the subunits outside the P-Area fence line in the

surface (0 to 0.3 m [0 to 1 ft]) and subsurface (0.3 to 1.2 m [1 to 4 ft]) soil intervals via

the incidental ingestion, dermal contact, inhalation of windblown dust (surface only),

biotic uptake, and external exposrre to radionuclides pathways. The ecological risk

assessment considered an evaluation of terrestrial receptors which included soil

invertebrates, herbivorous mammals, insectivorous mammals, omnivorous mammals,

insectivorous birds and camivorous birds.

Surface soil and building features, as well as subsurface soils and building features (i.e.,

sumps, trenches, pipelines, etc.), that are below grade (i.e., > 0'3 m [1 ft]) of concrete

slab, gravel, or soil offer a potential exposure pathway for a future industrial worker

under an excavation scenario. This pathway was evaluated in the PTSM analysis'
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Leaching of contaminants from the contaminated media (concrete, pipeline, soil) to

groundwater constitutes a secondary contaminant release mechanism. The potential to

leach to groundwater was evaluated in the contaminant migration analysis.

Ingestion of groundwater offors a potentially complete patlway for human receptors.

However, the groundwater media is not considered within the scope of the PAOU; any

grcundwater contaminated by the PAOU will be addressed as part of the PRGW OU.

Media Assessment

The RFI/RI/BRA"/CMS,ryS (SRNS 2008b) contains detailed information and anaMcal

data for all the characterization investigations conducted and samples taken in the media

assessment of the PAOU. It is available in the Administrative Record File (see Section

III of this document). Media assessment results are focused on PAOU characterization

activities for those subunits that did not have an early action or removal action conducted.

C h ara cte rizati o n I nv e sti g ati o n

Soil-gas, soil, ash, and gravel samples were collected, evaluated, and screened against

appropriate regulatory thresholds and protocols to identifr COCs that would warrant

firther remedial action at the PAOU.

Soil-gas sampling was conducted as an initial screen in detecting the presence ofVOCs

in the subsurface. Soil-gas data were used as a screening tool to assist in delineating

areas that indicate elevated levels of VOCs and if necessary, direct depth-discrete VOC

soil sampling to delineate the extent ofcontamination within the vadose zone.

Soil samples collected were evaluated against a trigger level of20 and 50 pCi/g for gross

alpha and nonvolatile beta, respectively. If a sample exceeded either of these trigger

levels, the sample was speciated for a range of radionuclides according to the appropriate

analyses for that radionuclide indicator.

For the field investigation, radiological instruments were used as a precursor to

determining a grossJevel of radioactivity in PAOU surface units prior to the sampling
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events. This field activity included the use of sodium iodide detectors and other

radiological handheld surveying instruments. The detectors/instruments were used at the

Outfall P02.

Contaminant fate and transport analysos were performed to select contaminant migration

(CM) COCs on the basis of leaching by infiltrating water and subsequent transport to

groundwater. These analyses were also used to predict the rate of CM and to project

contaminant concentfation at receptor locations via various transport media. The overall

objective ofthese analyses is to evaluate potential future impact to human health and the

envlronment.

G r o u n dw at e r In v e stig ati on

Although groundwater is not included as part of the PAOU, shallow groundwater

samples were collected at all subunits to support conclusions concerning further impact

fiom the vadose zone into the groundwater system and direct future groundwater

charactorization efforts. The groundwater will be addressed by the PRGW OU.

Me dia Ass e ssm mt Re sults

In summary, the PAOU was investigated to determine the nature and extent of

contamination, the risks to an industrial worker and the environment, the presence of

PTSM, and if there is any contaminant migration concems. Soil-gas, soil, ash, gravel,

concrete, Disassembly Basin sludge and water, and groundwater samples were collected,

evaluated, and screened against appropriate regulatory thresholds and protocols to

identiff COCs that would waffant further remedial action. For the P-Reactor

Disassembly Basin water, the RBC, PSA 3A, PSA 3B, the HCA associated with the P-

Area Cask Car Railroad Tracks, the PSLs, and the P-Area Ash Basin (including Outfall

P-007) (188-P), the results identified problems warranting action. For each of these

subunits, an early action or a NTC removal action was conducted and the summary ofthe

media assessment and risk asssssment are presented in the appropriate regulatory

document (SRNS 2008a, SRNS 2009b, SRNS 2009c, SRNS 2009d, USDOE 2008). The
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following sections summarize the sampling results for the No Further Actions or LUCs-

only subunits.

PAOU Subunits Requirine 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 LUCs selected for the entire PAOU are not needed for these subunits

as discussed in further detail below.

Potential Source Area I - Emergmcy Cooling lYater Retention Basin (904-86G)

Surface (0 to 0.3m [0 to I ft]) and subsurface (0.3 to l.2m [1 to 4 ft) soil samples were

collected from seven locations and analyzed for target analyte list inorganics, gtoss alpha,

and non-volatile beta. Evaluation of the data indicates the presence of naturally-

occurring inorganic and radionuclide constituents with no risk to the human health or the

environment (SRNS 2008b).

Slab Associated with Containment Tank within the 904'86G (Emergency Cooling Water

Retention Basin)

Radiological samples taken in support of decommissioning activities indicated that the

tank met the unconditional release criteria (removal sufface contamination is less than 20

dpm/100 cm2 alpha,200 rlpm/100 "t? beta/ga ^4 and 10,000 dpm/t 00 c-'t itiom)

(WSRC 2007d). Additionally, tlre concrete slab was surveyed as a best practice. The

survey demonstrated that the concrete slab also met the unconditional release criteria.

Outfall P02

Two radionuclides (cesium-I37 and cobalt-60) were identified as contaminants in the soil

during IOU characterization activities. PAOU sampling activities (2006) focused on the

location in which gamma overflight (1991) and Lower Three Runs IOU soil data (2001)

had previously identified elevated levels. To confirm the presence of radionuclide

contamination, the same location that had indicated elevated levels of cesium-l37 and
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cobalt-60 was sampled in 2006. Results did not indicate the presence of radionuclides.

The location was re-sampled later in 2006. Again, the results did not indicate the

presence of radionuclides.

In 2008,43 soil samples were collected from 22 sampling locations and analyzed for

gross alpha, nonvolatile beta, cesium-137 and cobalr60 at surface (0 to 0.3m [0 to I ftD

and subsurface (0.3 to 1.2m [l to 4 ft]) depths to confirm that the contamination had not

spread. Results of the sampling showed detected activities of cesium- 137 were below the

established RG of I pCi/g; cobalt-60 was not detected. In most sampling results, cesium-

137 was not detected.

Additional information pedaining to the results at the Outfall P02 can be found in the

EARAIP forthe PAOU (SRNS 2009a).

PAOU Subunits Reouiring LUCs

The following discussions pertain to the PAou subunits that will require further action:

Potential Release from Reactor Cooling lyater System (186/190-P)

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 and tritium in the

groundwator is not attributed to the Cooling Water Reservoir System (186/190-P)' but

rather to upgradient sources (PSA 3A/PSA 3B). The groundwater will be addressed as

part of the PRGW OU.

Po.tential Release from the P-Area Disassembly Basin (105-P)

Soil sampling was conducted to discern the nature and extent of metal and radionuclide

constituents from potential contamination releases at the P-Area Disassembly Basin

(SRNS 2008b). Analysis ofthe data indicatos 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 P-Area

Disassembly Basin.
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P-Area Reactor Area Cask Car Railroad Tracks As Abandoned (NBN)

Soil sampling was conducted to discem the natufe and extent of metal and radionuclide

contamination at the P-Area Reactor Area Cask car Railroad Tracks As Abandoned

(SRNS 2008b). Analysis of the data indicates that at tho Cask Car Railroad Tracks

inorganios and radionuclides that were detected are naturally-occurring'

AII P-Area Cask Car Railroad Traclw within the P-Area Fence

All remaining railroad tracks within P Area not included with the P-Area Reactor Area

cask car Railroad Tracks As Abandoned (NBN) subunit are included with this subunit.

As with the cask cark Railroad Tracks subunit, there was a potential for the cask cars to

leak radioactive material onto the railroad tracks. Investigation of the surlace soil around

these tracks determined no pfesence of man-made radionuclide constituents (SRNS

2008b).

Slab Associated with 717-9P Pipe Fabrication Shop Building

Final verification sampling was performed on the building slab to identifu residual

contamination. Only naturally-occurring radionuclides (lead-212, lead-214, potassium-

40. and thallium-2O8) were detected in the concrete samples collected. No unit-related

radionuclides were detected (WSRC 2007a).

SIab Associated with 710-P Radiological Zone Storage Building

The slab was scabbled to address tho painted areas and radiological hot spot'

Radiological survey performed after scabbling did not indicate the presence of

radioactivity flMSRC 2007b).

Samples were collected as part of final verification. Tritium and lead-212 were the only

radionuclides detected. However, lead-272 is present in the natural material used in

makins concrete and is not considered to be unit-related.
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Slab and Sumps Associated with No. 2&5 Basin Deionizers Pad (105-1P)

Subsequent to scabbling the slab, radiological surveys were conducted and did not

indicate the presence ofradiological contamination on the slab (WSRC 2007c).

Two sumps are present in the slab. The original sump had been grouted up previously as

part of operations when the newer sump was installed. Sampling was performed on the

original sump by drilling through the grout fill to the bottom of the sump' Analysis

indicates two unit-related fadionuclides (cesium-l37 and tritium) and two metals (barium

and chromium) wero detected in the sample. upon completion of the sampling, the drill

hole was regrouted.

Radiological survey of the other sump indicated radioactive contamination (wsRC

2007c\. Three radionuclides (cesium-l37, cobalt-60, and tritium) and three metals

(arsenic, bmium, and chromium) were detected in the new sump. Upon completion of

the sampling, the new sump was grouted to surface.

Potential Source Area 2 - Area around the Cooling Water Elfluent Sumps (107-P/

107-IP)

sampling results taken as part ofPAOU characterization at the PSA 2 indicate that there

was no release of material to subsurface soils or the groundwater from the cooling water

Effluent Sumps (SRNS 2008b).

Potential Source Area 4 - Area East of the P'Reactor Building (105-P)

Sampling results taken as part of PAOU characterization at tlle PSA 4 did not indicate a

source(s) ofVOCs in the subsurface (SRNS 2008b).

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

Sampling results taken as part ofPAou characterization at the PSA 5 did not indicate a

source(s) ofVOCs in the subsurface (SRNS 2008b)'
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VI. CURRENT AI\D POTENTIAL FUTURE SITE A}ID RESOT]RCE USES

Land Uses

According to the savannah River site Future use Project Report (usDoE 1996),

residential uses of sRS land should be prohibited. The Land use control Assurance

Plan for the savannah River site (wsRC 1999) designates the PAOU as being within an

industrial area. The future land use is reasonably anticipated to remain industrial with

USDOE maintaining control of the land.

It is important to note that a potential future use for the PAoU is access by the u.S.

Armed Forces for training purposes. This activity is consistent with industrial use and the

LUCs selected in this ROD are protective of this potential land use scenario'

Groundwater Uses/Surface Water Uses

p Area shallow groundwater has been impacted by previous reactor operations in the aroa

and will be evaluated under GERCLA for future remedial action. Although there is no

anticipated cunent or future use ofthe groundwater, SRS procedures, in conjunction with

south carolina regulations will prevent use of the groundwater without prior approval.

These administrative controls will remain in effect until LUCs are established as part of

the final CERCLA remedial action for the PRGW OU

VII. SUMMARY OF OPERABLE []NIT RISKS

Baseline Risk Assessment

As a component of the RFI/RI process, a BRA was performed to evaluate risks associated

with the PAou (sRNs 2008b). The BRA estimates what risks the site poses if no action

were taken. It provides the basis for taking action and identifres the contaminants and

exposrre pathways that need to be addressed by the remedial action. The BRA includes

human health and ecological risk assessments. Risks associated with the potential for

contaminant migration to groundwater and PTSM are also summarized. This section of

the ROD summarizes the results of the BRA for the PAOU subunits.
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Summary of lluman Health Risk Assessment

A summary of the risks for each subunit is pmvided below, including the expected

residual risk after the early remedial actions or removal actions are completed. An area is

considered to pose adverse health effects ifthe cumulative risk from all COCs exceeds a

carcinogenic risk threshold greater than lE-06 or a noncarcinogenia Hazard Index (HI)

greater than 1.

The results of the human health risk assessment for the PAOU subunits are shown in

Table 2. Subunits for which refined constituents of concem (RCOCs) were determined

for the human health risk assessment are: HCA associated with the P-Area Cask Car

Railroad Tracks, P-Reactor Building (105-P) Complex, and P-Area Ash Basin (including

Outfall P-007) (188-P). Additionally, COCs were qualitatively identified for the P-Area

PSLs based on the potontial for fixed contamination within the lines. Each of these

subunits, and the PSLs, were addressed by ear$ remedial actions or NTC removal

actions and are briefly discussed below. Risks associated with the P-Reactor

Disassembly Basin water were previously described in the EE/CA for the disposition of

water in the 105-P Disassembly Basin (WSRC 2007e).

Due to human health risk at the HCA associated with the P-Area Cask Car Railroad

Tracks (Table 2), an early remedial action will be conducted to eliminate exposurc to

radionuclide contaminants (total cumulative risk : 5.6E-03). Following the early

remedial action (soil removal to I pCilg cesium-I37), the HCA associated with the

P-Area Cask Car Railroad Tracks subunit will be managed with the LUCs selected for the

entire PAOU to prevent unrestricted use.

Because ofthe 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 (total cumulative risk = 1.3E+03). 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
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will be required for as long as necessary to keep the selected remedy fully proteotive 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) (188-P), a removal action will be

conducted to prevent disturbance of the cover and potential sxposure to the contaminants

(total cumulative risk = 5.98-04). Following the removal action, LUCs will be required

to prevent disturbance ofthe cover and potential exposure to the contaminants'

Based on the likelihood for human health risks to exceed lE-03 in the P-Area PSLs, a

rernoval action will be conducted to eliminate exposure to access points in the lines and

provent 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.

The remaining PAOU subunits fall into two categories: l) those requiring no further

action, and 2) those requiring LUCs.

PAOU Subunits Requiring No Further Action

Potential Source Area I Emereencv Coolinq Water Retention Basin (904-86G)

Based on the results of the human health risk assessment (SRNS 2008b)' there are no

human health RCOCs in tlte surface soils for a future industrial worker or a future

resident at the PSA I Emergency Cooling Water Retention Basin. Therefore, No Further

Action was determined lor this subunit (Table 1).

Slab Associated with Containment Tank within the 904-86G (Emersencv Cooling Water

Retention Basin)

Because the surveys of the slab met unconditional release criteria and the human health

risk assessment for PSA I resulted in no human health 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).
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Outfall P02

Using the results ofthe 2008 confirmatory sampling, a supplemental risk assessment was

performed for Outfall P02 to evaluate exposure risk to a residential receptor (SRNS

2009a). Based on this evaluation, it was determined that no exposure risk exists for the

residential scenario. Both the confirmatory sampling and No Further Action

determination occuned prior to commencing the planned early action excavation

activities. Therefore, no remedial action is required for the Outfall P02 (Table 1).

PAOU Subunits Requiring LUCs

Potential Release from Reactor Cooline Water Svstem (186/190-P)

As determined in the MI/RI/BRA/CMS/FS (SRNS 2008b), the Potential Release ftom

Reactor Cooling Water System (186/190-P) was determined to have no problems

warranting action under the industrial land use scenario (Tables 1 and 2)' However, the

Potential Release from Reactor Cooling Water System (186/190-P) subunit will be

managed with the LUCs selected for the entire PAOU to prevent unrestricted use'

Potential Rolease from the P-Area Disassemblv Basin (105-P)

As discussed in the MVRI/BRA/CMS/FS (SRNS 2008b), 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 (Tables I and 2). However, the Potential

Release from the P-Area Disassembly Basin (105-P) subunit will be managed with the

LUCs selected for the entire PAOU to prevent unrestricted use.

P-Area Reactor Area Cask Car Railroad Tracks As Abandoned [NBN)

As discussed in the ML/RI/BRA/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 entirc PAOU to prevent unrestricted use.
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All P-Area Cask Car Railroad Tracks within the P-Area Fence

As an outcome of the survey, 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 P-Area Cask Car Railroad Tracks, which was discussed earlier in tho Summary

of Human Health Risk Assessment). 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.

Slab Associated with 717-9P Pine Fabrication Shoo Building

As discussed in the RFL{RI/BRA/CMS/FS, the Slab Associated with 717-9P Pipe

Fabrication Shop Building was determined to have no problems warranting action under

the industrial land use scenario (SRNS 2008b) (Tables 1 and 2). The Slab Associated

with 717-9P Pipe Fabrication Shop Building subunit will be managed with the LUCs

selected lor the entire PAOU to prevent unrestricted use.

Slab Associated with 710-P Radiological Zone Storaee Buildine

As discussed in the RFI/RVBRA/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 sconario (SRNS 2008b) (Tables 1 and 2). 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 Sumns Associated with No. 2&5 Basin Deionizers Pad (105-1P)

As discussed in the RFVRI/BRA/CMS/FS, the Slab and Sumps Associated with No. 2&5

Basin Deionizers Pad (105-1P) was determined to have no problems waxranting action

under the industrial land use scenario (SRNS 2008b) (Tables I and 2). The Slab and

Sumps Associated with No. 2&5 Basin Deionizers Pad (105-1P) subunit will be managed

with the LUCs selected for the entire PAOU to Drevent unrestricted use.

SRNS-RP-2009-0r68
Rev. I
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As discussed in the RFL/RI/BRA/CMS/FS, the PSA 2 was determined to have no

problems warranting action under the industrial land use scenario (SRNS 2008b)

(Tables I and 2). The PSA 2 subunit will be managed with the LUCs selected for the

entire PAOU to prevent unrestricted use.

No surficial exposute pathway exists to human health receptorc fiom the PSA 3A.

Following the early rernedial action, the PSA 3A subunit will be managed with the LUCS

selected for the entire PAOU to prevent unrestricted use'

No surficial exposure pathway exists to human health rec€ptors from the PSA 3B'

Following the oarly remedial action, the PSA 38 subunit will be managed with the LUCS

selected for the entire PAOU to prevent uffestricted use.

Potential Source Area 4 - Area East ofthe P-Reactor Buildine (105-P)

As discussed in the RFVRI/BRA/CMS/FS, the PSA 4 was determined to have no

problems warranting action under the industrial land use scenario (SRNS 2008b)

(Tables 1 and 2). The PSA 4 subunit will be managed with the LUCS selected for the

entire PAOU to prevent unrestricted use.

As discussed in the RFVRI/BRA/CMS/FS, the PSA 5 was determined to have no

problems warranting action under the industrial land use scenario (SRNS 2008b)

(Tables I and 2). The PSA 5 subunit will be managed with the LUCS selected for the

entire PAOU to nrevent unrestricted use.

(10s-P)
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Summary of Ecological Risk Assessment

Ecological risk is associated with the potential for harmfrrl 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 responss. Stressors may

adversely affect specific natural resources or entire ecosystems' including plants and

animals, as well as tlre environment with which they interact.

An ecological risk assessment was conducted on the P-Area Ash Basin (188-P), the

Outfall P-007, the Outfall P02, the Potential Release from P-Reactor Cooling Water

System (186/190-P), and the PSA I - Emergency Cooling Water Retention Basin

(904-86G). The remaining PAOU subunits were determined not to require a quantitative

ecological risk evaluation due to lack of habitat (industrial setting) and/or conceptual

model considorations (e.g., contamination at depth).

The results of the ecological risk assossment for the PAOU subunits are shown in

Table 2. There were no ecological COCs identified for any ofthe PAOU subunits'

Summary of the Contaminant Fate and Transport Analysis

A contaminant migration analysis was performed to identifu CM COCs. The constituents

are identified as a CM COC if leachability modeling predicts the constituent will leach to

the groundwater and exceed maximum contaminant levels (MCLs) or preliminary

rernedial goals within 1000 years.

The results of the CM evaluation for the PAOU subunits are shown in Table 2. Subunits

for which COCs were determined for the CM evaluation are: P-Reactor Building

(105-P) Complex, PSA 3A., and PSA 38. Early remedial actions have been developed

(SRNS 2008a, SRNS 2009a) that will address the CM COCs in these subunits.

Discussion of Principal Threat Source Material (PTSM)

Source materials are those materials that include or contain hazardous substances,

pollutants, or contaminants that act as a reservoir for migration to groundwater, surface
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water, or air, or that act as a source for direct exposure. PTSM is defined as those source

materials that have a high toxicity or mobility and cannot be reliable contained or prosent

a significant risk to human health or the onvironment (USEPA l99l). Treatment

altematives should be considered for source materials with a toxicity of lE-03 or greater

for carcinogens or cumulative HI of 10 or greatsr for noncarcinogens.

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

the following threshold criteria:

. Carcinogens - greater than 1E-03 industrial worker risk; or

r Non-carcinogens - industrial 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 are: HCA

associated with the P-Area Cask Car Railroad Tracks and P-Reactor Building (105-P)

Complex. Early remedial actions have been developed (SRNS 2008a, SRNS 2009a) that

will address the PTSM in these subunits.

Conclusions

Following successful completion of the ongoing early remedial or romoval actions to

meet industrial level RGs, residual contamination will remain at the PAOU that may

present a risk to human health and the environment. LUCs for the entire PAOU are

needed to prevent unrestricted use.

A conceptual site model that identifies how the final remedial action will eliminate the

primary exposure pathway(s) for the contaminants and media of concern for each PAOU

subunit is presented in Figure 8.

VIII, REMEDIAL ACTION OBJECTIVES AND REMEDIAI, GOALS

The goals of remedial actions are to protect human health and the environment and to

mitigate the effects of contamination. Remedial action objectives (RAOs) are media- or

OU-specific objectives for protecting human health and ecological receptors from
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exposue to unit-related contamination. RGs represent media-specific cleanup goals and

serve as a standard by which to measure whether a selected remedial action has met its

RAO.

USEPA has established a stfuctured process to identift and evaluate technologies for

remedial applications. This process involvos developing and screening a range of

appropriate rernedial options and solecting the most suitable approach(es) for corrective

measures and remedial actions.

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) specifies

six criteria for developing this range of remedial technologies [40 Code of Federal

Regulation (CFR) Part 300.430 (a)(l)(iii)(A)-(F)l:

e Whenever practical, use treatment to address principal threats posed by the unit;

. Use engineering controls for waste that poses a relatively low long-term risk or when

treatment is impractical;

. Combine methods (for example, treatment plus engineering controls) to protect

human health and the environment;

. Supplement engineering controls with institutional controls to prevent oI limit

exposure;

r Whenever practical, use innovative technologies; and

o Return usable groundwater to beneficial uses or prevent further degradation'

Remedial Action Objectives

RAOs usually specifu potential receptors and exposure pathways, and are identified

during scoping once the CSM is understood. RAOs describe what the cleanup must

accomplish and are used as a framework for developing remedial altemative. 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

the PAOU subunits warranting final action and are protective ofthe industrial worker:
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Eliminate or control all routes of exposure to residual radioactive or chemical

contamination posing risks exceeding 1E-06 to the industrial worker or tlte resident in

media or structures associated with the RBC including the water in the P-Reactor

Disassembly Basin, the HCA associated with the P-Area Cask Car Railroad Tracks,

the P-Area PSLs, the PSA 3A, the PSA 38, and the P-Area Ash Basin (including

Outfall P-007) (188-P); and

Prevent exposure of potential contamination in media or structures to a residential

receptor associated with the following subunits:

o Potential Release from the Reactor Cooling Water System (186/190-P);

o Potential Release from the P-Reactor Disassombly 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 Slab Associated with Pipe Fabrication Shop Building (717-9P);

o Slab Associated with Radiologi cal Zone Storage Building (710-P);

Slab and Sumps Associated with No. 2&5 Basin Deionizers Pad (105-1P);

PSA 2 - Area around the Cooling Water EIlluent Sump (107-P/107-1P);

PSA 4 - Area East of the P-Reactor Building (105-P); and

PSA 5 - Two localized areas in the Southwestem Dart of P Area.

Remedial Goals

RGs can be qualitative statements or numerical values often expressed as concentrations

in soils and groundwater, or actions (installation of engineered barriers, placement of

caps and covers, etc.) that achieve the RAO. Final RGs 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, and SRNS 2009d) will be met as the actions

are completed. Specific RGs are not devoloped for the final action since the preferred
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altemative (LUCs) will break the exposuro pathway to any contamination left in place

following completion oftho oarly remedial actions or removal actions.

Applicable or Relevant and Appropriate Requirements

Applicable or Rolevant and Appropriate Requirements (ARARs) are cleanup standards,

standards of control, and other substantive requirements, criteria, or limitations

promulgated under federal, state, or local environmental law that specifically address a

hazardous substance, pollutant, contaminant, remedial action, location, or other

circumstance at a CERCLA site. Section 121(d) of CERCLA, as amended by the

Superfund Amendments Reauthorization Act, requires that remedial actions comply with

requirements and standards set forth under federal and state environmental laws.

Three categorios of ARARs were defined to clariff how to identifu and comply with

onvironmental requirements. They includo action-specific, location-specific, and

chemical-specifi c requirernents:

Action-specifrc 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 NCP requires the development of health-based, site-specific

levols for chemicals where such limits do not exist and where there is a concern with

their.Dotential health or environmental effects.

ARARs for the early remedial actions and the NTC rernoval actions were previously

identifred in the EAROD, the ESD to the EAROD, or the RSEPJEE/CA documents. The

chemical- and action-specific ARARs identified for the alternatives evaluated in the

SB/PP for the PAOU are shown in Table 3. Groundwater monitoring will not be required
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for the P-Area Ash Basin (including the Outfall P-007) (188-P) as the contaminant fato

and hansport analysis indicated that there is no potantial for impact to the groundwater.

DESCRIPTION OF ALTERNATIVES

This section presents and summarizes the remedial altomatives for the final remedy for

PAOU. Under CERCLA, it is desirable when practical to offer a range of diverse

altematives to compafe during the detailed analysis to arrive at the most effective cost-

efficient remedial action. The range of alternatives 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 2008a, SRNS 2008b'

SRNS 2009a, SRNS 2009b, SRNS 2009c, SRNS 2009d, USDOE 2008). For the final

action at PAOU, the LUC alternative was devoloped that involves no treatment yet

provides protection to human health and the environment by prevonting or controlling

exposure to the contaminants through LUCs. As required by the NCP, the No Action

alternative is provided as a baseline for comparison.

Remedy Components, Common Elements, and Distinguishing Features of Each

Alternative

For each of the altematives below, a discount tate of 2:7%o was used to estimate the

present-worth. The present-worth costs include the five-year remedy reviews, if included

as part of the alternative. Detailed breakdowns of these cost summaries are included in

Tables 4 and 5. Present-worth costs for these items are based on an estimated time frame

of 200 years. ARARs for the PAOU subunits are provided in Section X.

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 removal/remedial actions to meet RGs.
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Alternative PAOU-I - No Aaion

Total Present Worth Cost $0

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

with other remediation alternatives. Under this altemative, 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 doos not include five-year remedy reviews.

Alternative PAOU-2: Land Use Controls

Total Present Worth Cost $1.s80,323

Under this alternative, LUCs would bo implemented after completion of the

rernovaVremedial actions. The PAOU LUC boundary is depicted in Figure 9. No

additional active remedial action is needed after completion ofthe early remedial actions

and removal actions. Implementation of this altemative 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 or that contaminated structures exist. 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 the removal/remedial 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 associated with the RBC are not reaching the groundwater.
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x. COMPARATIVE ANALYSIS OF ALTERNATIVES

The NCP [40 CFR 300.a30(eX9)] 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 ofthe detailed analysis are then examined to compare

altematives and identifr key tradeoffs among alternatives. Potential altematives that

address the PAOU are individually evaluated in detail against CERCLA requirements. A

comparative analysis is then conducted for the corrective measuro/remedial alternatives.

In this section, tlte 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:

o Be protective of human hoalth and the environment;

o Attain ARARs or define criteria for invoking a waiver;

r Be cost effective; and

o Use permanent solutions to the maximum extent.

USEPA has established nine evaluation criteria to address these statutory requirements

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

balancing criteria, and modifuing criteria. Evaluation criteria categories and the nine

evaluation criteria are listed and explained below.

Threshold Criteria

Threshold criteria are requirernents that each altemative must achieve to be eligible for

selection as a permanent remedy under CERCLA. The threshold criteria are:

o Overall protection of human health and the environment.

o Comoliance with ARARs.
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Primary Balancing Criteria

Primary balancing criteria are factors that identifu key tradeoffs among altemativos. The

primary balancing criteria are:

r Long-term effectiveness and permanence.

o Reduction of mobility, toxicity, or volume through treatment.

o Short-termeffeotiveness.

Implementability.

Cost.

Modifying Criteria

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

also considered during remedy selection. Community acceptance is formally assessed

after the public review and comment period on the SB/PP. The modiffing criteria are:

o State or support agency acceptance.

o Communiry acceptance.

Comparative Analysis of the P-Area Operable Unit Alternatives

A comparative analysis summary and ranking of the PAOU alternatives is shown in

Table 6. Tho following two altematives were developed for consideration:

o Altemative PAOU-I - No Action; and

e Altemative PAOU-2 - Land Use Controls.

1. Overall Protection of Humdn Health and the Environment - Altemative PAOU-2 is

protective of human health (industrial workers and residents) by preventing the exposure

to contaminated soils and structures through LUCs; 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.
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2. Compliance with,4R,4Rs - ARARs are associated with this proposed action (Table 4).

Altemative PAOU- I doos not meet the chemical-speoific ARARs since thero are no

controls in place to prevent the potential exposure to contaminated soils and structures;

PAOU-2 meets both chemical-specific and action-specific ARARs.

3. Long-Term Effectiveness and Permsnence - The remedial alternatives are assessed

based on their ability to maintain retiable protection of human health and the environment

after implernentation. Altemative PAOU-2 is protective and provides long-term

effectiveness and permanence as long as LUCS criteria are met. Altemative PAOU- l

does not provide long-term effectiveness and permanence since there are no controls in

place to prevent the potontial exposure to contaminated soils and struchres.

4. Reduction of Toxicity, Mobilfu, or Volume through Treatmdnf - Both Altematives

PAOU-I and PAOU-2 do not provide a reduction in the toxicity, mobility, or volume of

contaminants. This criteria was addressed by the early remediaVremoval actions for the

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

(SRNS 2009b), the EARAIP (SRNS 2009a), the RSER/EEICA for the PSLs (SRNS

2009d), and the RSEFJEE/CA for the P-Area Ash Basin (including Outfall P-007) (188-

P) (SRNS 2009c).

5. Short-Term Effectiveness -The remedial alternatives are assessed considering factors

relevant to implementation of the remedial action, including risks to the community

dwing 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. Altemative PAOU-I does not

provide short-term bffectiveness since there are no controls in place to prevent the

potential exposure to contaminated soils and structures.

6. Implementabitity - The remedial altematives are assessed by considering the difficulty

of implementing the alternative, including technical feasibility, constructability,

reliability of technology, ease of undertaking additional remedial actions (if required),

monitoring considerations, administrative feasibility (regulatory requirements), and

SRN$RP-2009-01368
Rev. 1
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availability of services and materials. Both Altemative PAOU-I and PAOU-2 are easily

implementable.

7. Cost - Altemative PAOU-I is less expensive ($0) than Alternativo PAOU-2

($1,580,323). Detailed altemative costs are provided in Tables 4 and 5. Five-year

rernedy reviews for 200 years are included for Altomative PAOU-2' At 200 years'

greater than 99.5olo ofthe total cost is captured based on the current discount rate used'

8. State Acceptance - State acceptance criteria were evaluated based on scoping

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

received on the final SB/PP. Altemative PAOU-2 is the preferred remedy for SCDHEC.

9. Community Acceptance - The community acceptance of the preferred alternative is

assessed by giving the public an opportunity to comment on the remedy selection

process. A public comment period was held from February 12,2010 through March 29,

2010. No comments were received from the public, indicating that the prefened remedy

is acceptable.

THE SELECTED REMEDY

Detailed Description of the Selected Remedy

The prefened alternative for the PAOU is described below.

P-Area Operable Unit

The preferred remedial action for the PAOU is Altemative 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

$l,s80,323.
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The LUC objectives necessary to ensure the protectiveness of the selected remedy for the

PAOU are:

r Restrict unauthorized worker access and prevent contact, removal, or excavation of

contaminated waste, pipelines, equipment, and buildings;

o Prohibit the development and use of property for residential housing, elementary and

secondary schools, child care facilities and playgrounds;

. Maintain the integilty of any current or future remedial or monitoring system, such as

SVE systems, soil covers, or groundwater monitoring wells;

r Prevent access or use of contaminated groundwater until cleanup levels are met;

r Preven( construction of inhabitable buildings without an evaluation of indoor air

quality to address vapor intrusion.

Under Alternative PAOU-2, LUCs would be implemented after successful completion of

the removal/remedial actions. 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 the area that is subject to LUCs.

Placement of signs is expected to be completed by the end of 201 1 . The language used on

the signs will be detailed in the Land Use Control Implementation Plan (LUCIP). 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 removal/remedial actions and land use restrictions are sufficient to isolate

t}te contaminants from human exposure. Surface soils will not pose a potential theat to a

current on-unit worker at the PAOU once removal/remedial actions have been completed

to meet RGs.

LUCs for PAOU will be implemented by (Table 7) (Figure 9):

SRNS-RP-2009-01368
Rev. I
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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 identification 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 waming signs in place at the SRS boundary.

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 notify any potential purchaser that the property has been used for the

management and disposal of waste. These requirements are also consistent with the

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

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

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.

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

will be prepared, certified by a professional land surveyor, and recorded with the

appropriate county recording agency.

The selected remedy for the 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
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selected remedy fully protective of human health and the environment. As agteed on

March 30, 2000, among the USDOE, the USEPA, and the SCDHEC, SRS is

implementing a land use control assurance plan (LUCAP) to ensure that LUCs required

by numerous remedial decisions at SRS are properly maintained and periodically

verified. The unifspecific land use control implementation plan (LUCIP) referenced in

this ROD will provide details and specific measures to implement and maintain the LUCs

selected as part of this remedy. The USDOE is responsible for implementing,

maintaining, monitoring, reporting upon, and enforcing the LUCs selected under this

ROD. The LUCIP, developed as part of this action, will be submitted for review and

approval by USEPA and SCDHEC. Upon final approval, the LUCIP will be appended to

the LUCAP and is considered incorporated by reference into the ROD, establishing LUC

implementation and maintenance requirements enforceable under CERCLA and the SRS

Federal Facility Agreement (FFA 1993). The approved LUCIP will establish

implementation, monitoring, maintenance, reporting, and enforcement requirements for

the PAOU. The LUCIP will remain in effect unless and until modifications are approved

as needed to be protective of human health and the environment. The deed shall expressly

prohibit activities inconsistent with the remedial goals and objectives in this ROD upon

any and all transfers. The LUCs shall be maintained until the concentration of hazardous

substances associated with the unit have been reduced to levels that allow for unlimited

exposure and unrestricted use. Approval by USEPA and SCDHEC is required for any

modification or termination of the LUCs.

USDOE has recommended that residential use of SRS land be controlled: therefore.

future residential use and potential residential \ /ater 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 LUCs will be subject to CERCLA requirements for documenting changes in remedial

actions.
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Periodic inspections would be conducted and maintenance would be performed to help

ensure that 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 provent 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 associated with the RBC are not reaching the groundwater.

Because the final remedial action will consist of LUCs only (i.e., no design or

Implementation / Remedial Actionconstruction activities), a Corrective Measures

Implementation Plan will not be submitted for

LUCIP would constitute remedial action start.

the PAOU. Approval of the PAOU

Cost Estimate for the Selected Remedy

The detailed cost estimate for Altemative PAOU-2 - LUCs is presented in Table 5.

Capital costs including posting of waming signs, preparing the LUCP, and developing

deed restrictions should property transfer occur. Direct Operations & Maintenance

(O&M) costs are considered for 200 years and include annual inspections and

maintenance, well monitoring, and five year remedy reviews.

The information in these cost estimate summary tables are based on the best available

information regarding the anticipated scope of the remedial alternative. Changes in the

cost elements are likely to occur as a result ofnew information and data collected during

the engineering design of the remedial alternative. Major changes may be documented in

the form of a memorandum in the Administrative Record File, an ESD, or a ROD

amendmont. This is an order-of-magnitude engineering cost estimate that is expected to

be within +50 to -30 percent of the actual project cost.

P-Arca Operable Unit

Summarv of Costs

Capital:
o&M:

95t,282
$1,529,041
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Present-worth: $1,580,323

Estimated costs associated with the selected remedy on Ihe 2.7Vo discount rate over a

200-year period are summarized above.

Estimated Outcomes of Selected Remedy

LUCs will be maintained for protection of human health and the environment at the

PAOU by restricting the land use to industrial use only. It is expected that portions ofthe

PAOU will be available for industrial use by 2012. Although groundwater is not

included as part ofthis OU, the use of groundwater will continue to be restricted until the

final ROD for the PRGW OU is completed.

The selected remedy for the PAOU will meet RAOs through the following means:

Eliminating or controlling all routes of exposure to residual radioactive or chemical

contamination posing risks exceeding 1E-06 to the industrial worker or the resident in

media or structures associated with the RBC including the water in the P-Reactor

Disassernbly Basin, the HCA associated with the P-Area Cask Car Railroad Tracks,

the PSA 3A, the PSA 38, the P-Area PSLs, the P-Area Ash Basin (including Outfall

P-007); and

Preventing exposr e of potential contamination in media or structures to a residential

receotor associated with the following subunits:

Potential Release from the Reactor Cooling Water System (186/190-P);

Potential Release from the P-Reactor Disassembly Basin (105-P);

P-Area Reactor Area Cask Car Railroad Tracks As Abandoned (NBN);

All Railroad Tracks within the P-Area Fence;

Slab Associated with Pipe Fabrication Shop Building Q 11-9P);

Slab Associated with Radiological Zone Storage Building (710-P);

Slab and Sumps Associated with No. 2&5 Basin Deionizers Pad (105-1P);

PSA 2 - Aroa around the Cooling Water Effluent Sump (107-P/107-1P);
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o PSA 4 - Area East ofthe P-Reactor Building (105-P); and

o PSA 5 - Two localized areas in the Soutlrwestem oart of P Area.

XII. STATUTORYDETERMINATIONS

Regulatory decisions were made on select PAOU subunits. These decisions included

early remedial actions documented in an EAROD and an ESD to the EAROD, and NTC

removal actions documented in three RSER/EE/CAs. The remaining subunits not

selected for an early remedial action or a NTC removal action were presented in the

RFVRI/BRA/CMS/FS report (SRNS 2008b). Following successfirl completion of the

early romedial actions and NTC rernoval actions, residual hazardous substances will

remain at the PAOU that pose a threat to human health and the environment. Therefore,

Altemative PAOU-2 - LUCs, has been selected as the final remedy for the PAOU. The

future land use of the PAOU is assumed to be industrial land use.

Because this remedy will result in hazardous substances, pollutants, or contaminants

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

statutory review will be conducted within five years after initiation of remedial action to

ensure that the remedy is, and will continue to be, protective of human health and the

envrronment.

The selected remedy is protective of human health and the environment, complies with

Federal and State requirements that are legally applicable or relevant and appropriate to

the remedial action (unless justified by a waiver) and is cost-effective. This remedy does

not satisff the statutory preference for treatment as a principal element of the remedy

since the remedy does not reduce toxicity, mobility, or volume of materials comprising

principal treats through treatment.

XIII. EXPLANATION OF SIGNIFICANT CIIAIIGES

The remedy selected in this ROD for the PAOU does not contain any significant changes

from the preferred alternative presented in the SB/PP.
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XIV. RESPONSIVEIIESS SIjMMARY

The Responsiveness Summary is included as Appendix A of this document. No

comments were received ftom the public.

XV. POST-ROD DOCUMENT SCHEDULE AND DESCRIPTION

A detailed schedule for the Post-ROD activities is shown in Figure 10. The forecast

schedule for tho post-ROD documentation is provided below:

r SRS submittal ofthe Revision 0 LUCIP is scheduled for June 4,2010;

r USEPA and SCDHEC will receive 90 calendar days for review of tlre Revision 0

LUCIP;

The SRS revision of the LUCIP will be completed 60 calendar days after receipt of

all regulatory comments on the LUCIP;

USEPA and SCDHEC will receive 30 calendar days for final review and approval of

the LUCIP; and

The projected Remedial Action start date is March 15, 201l.
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Figure 3. Administrative Paths for the PAOU Subunits
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Subunit EarlY Action or RcmoYal AcIion Referenc€ Ooc menl Final S€lected RomedY

a

c
oI
E
a

POle €L RDDaSe lmm ReacIor coolrng wal€r
Systern (186i 190 Pl

Mana!]e vlth PAou Land use
conlrols (LUCS)

Potontral RDleaso lmm P Reactof l)rsBssemblt Easrn
f105 Pl

Manat:le wth FA(lti I tl(;s

hc€ss Sewer Lir|€s As ADaondon€d (no burldrng
iumber lNg Nl). Indudin0 the spill an 03/1t79 of 500
rallons of cnnlaminated water

A[emalrve P-2 rsorsron Pruggng or P-t(6€clor uurrorng (r05.
P) PSL' and Drarnago Systom;Groutng ol l,lanholgs,

Diverson Boxes, and Prccess Tanks, Selecl Removal of
Pmcess Fqurprneni Externalto ths P-Reactor Burldng i105-

P): Sealrnd/Pluootn0 0l outlalls: LUcs

RSER,E'CA P Area PSLS
tl{3nag8 wth PAOU LUCS

Dc€ss Walsr Storu0c
mcesr waler slorade

rJ

) Area ReadorArea (;ask (:ar Rarlmsd l€cksAs
Abandmed NBi$

Manage wth PACU LUCS

ql ralro€d lrsdrswlthil| [re P Aea lence Manaoe wlh PAOU Ll lcs

Htch Contamrnaton Ar6a near th8 105-P
Altomatve Ac-2: Altematrvo E)c3vaton and R€nrovali

Cmfrmatorv Samolino
EAROD Mmago wlh PAOU LUCS

E:3:-
P-R6adol BLrildhC (106-P)

Atamative R-24: In-Stu Dd({mmltnionhg ESD Mfi€06 urii PACTU LL,CB:nolne Hd$e (10&1P)

Enolng Ho$o (108-2P) with standy PurnDhoura
t19t+l

P-Area Ash Basn (lrdud ng OullallP 007) (188 P)
Alematve P-3: Hamovat 3no Drsposet oI uestum 1J/,

Cmsoldalron as Needed So Cover t LJcs
I{SEK/EE/UA P ArcA ASN tjASM

ilncludino Outfall P-007)
Manaqe v"th PAoU LUcs

conlarrment TanKwtnrn Emerqency Co0lrn0 walef
Relen(ian Basrn (904 86G)

NonePro6 Fabncallon ShoD Bulldr d 1717 !lP) L{anage wfth PAou LUC3

RadiDlogr€lZone storagc Bu d n0 (210 P) ry!!9 RF i R I/B RAJC I\,1S/ FS
No 2 & 5 Basrn rreioniTers Pad f105 1Pl

-
E

DSA I Lt'lergc||q Cool,nq Wa.r Lrcrcratcn tsa\tr
t904,86C)

RFI/Rl/BR A,/Cl',lS/FS No FurtheJ Adrofi

l",lanage with PAOU LUCS
PSA 2 Area arcunolhc Coolrnjl WatrrLnlLrent

RFL/RI/BR}/CMS/FS

PEA-34 A16A near ne nofihorr ono ol lhe Roadd
Buldinq (1otP)

Anemanvo Av 3: sol vapof txracton [svE] wtn Fractunng
and Chemical Oidatim lniectDn)

EAROD Mana0e with PAOU LUCS
PSA-38 - W66t of lhs Admin€lralive/Mainlonanc€

AITOMAIVE AV 2: SVE

PSA 4 Are; ea.r or rhp q.sdof Aurdrrg ( 105.F) RF |'q UA R,A./C I,1S/ FS Manage with PAOU LUCS

PSA 5 Two locrlLzed areas Ln the sorthwestern part
Manage wth PAOU LUCS

P02 outfall

Drbpo5dron 0 Wal6r In lirp P Reador nrbabbern )
Basn

Altemative 3: Forced Evaporat on
RSEREE/CA & Ad|on ltlemos -

Disposition 0lwatcr n lhe
P Readof Disassemblv Basin

Manage wlh PAOU LUCS
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Table 2. Summary of Risk A$essment Results (SRNS 2008b)

Subunit RCOCa

Human Hoahh
(Carcinoqeng

>18-06)
lNonclrcinoeens

zI)

Ecological
@
Osoticnt

:u

PTSM
(Carcinoqrnr

:!.p4J)
NoncrrcinoecrE

210

Conlrminrnt
Migrrtion

(Mern Trrvcl
Time

<1fl)o yrs)

Potential Release fiom Reaqtor

Water Cooling Water System
( | 86/r 90-P)

DOne nonG none none none

Pot€fltial Release hom the P-
Reactor Disass€mbly Bssin
( r 0s-P)

none nonc non€ none tone

Process Sewer Lines As
Abandoned (NBN); including spill
on 0l/15/79 of50(X) grl of
conlrminal€d rvsier'

none none none none none

P-Area cask car Rail.oad T.rcks
As Abandon€d

none none none none non€

HCA Asroilted wilh the Cask Car
R.ilroad Tracks

C.3ium.l37 {+D) 5.68{3 none 1.8f,42 none

Cobrlt-6{) 9.9E.06 none none

P-Reactor V€ssel

Brri||m-133 laE42 none 138-02 Yca

Crrbon-14 2AE{5 none none

Cobrlt{0 tJE+{13 none IJE+01

Europiun-152 5.3843 none 5JE43 Yct

Europlrm.l54 4.EE{4 no0e none Yer

l.on-55 t.2E-05 no[e none Yar

Molvd.n m-93 738-0,6 none Ione nonc

Nick.l-59 93E-{'6 none

Nick 163 2.28{3 none 2.2E43 Yat

Niobium-9{ 6.1E-05 none non€ Ycr

Polr8lium-40 Li E-05 no|le none

Techn.tiufi-99 none none |lone Yar

P-Reactor Disassembly Basinz

Amcricium-241 6JE-ot none 65[43 none

Am.ricium-2€ (+D) 1.2E43 none 7.2E,43

AntiInony-125 (+D) t5E43 none r5843 none

Carbon-la l.5E-04 none Y€!

Curirm-243/244 3.18-03 none 3.1E-03 none

curiue-245 .tJE43 none 43E43 none

Cobrlt{0 3.68+(x1 none J,6E+fl) none

C.!iu|D-lf? (+D) 5.4E-,0t none 5.4E{l
Iumpium-152 l.9E-02 none r9E42 norc

Eu roDiu n- 154 s.2E42 noIe 5lE-02 none

Molyd.Entrr-93 nonc none Ycs

Nick l-59 none none non€ Yc!

Niobirn-94 1.2t42 none r.2E42 none

Plutonium.23t t.tE42 r.8E{t2 nonc

Plutoniud-239/240 l.aE.{r, t.4E43

Polrciium-40 3.0E43 nonc 3.0E43 Yat

Rrdiud-22E (+D) 9nE{f, none 9.4E.{lJ none

Sodiun-22 5.6E43 none s.6f,43 none

Strontium-90 (+D) 3.tE.0t 3.1E43 none

Thoriurtr-22t (+D) I JE-03 none 120-03 none

Tritiom 2.0E+00 none 2.0E+00 none

Totd Urs um HGI9 none HGI9 none
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Table 2. Summary of Risk Assessment Results (SRNS 2008b) (Continued)

NC = Not Conducled
* = Rcsidertial humln health risk ass.ssment conducted.
l. Bssed on soil sampling and data evoluaiions (dsk ass€ssm€nt, PTSM, contsminaaion migration), no contamination was d€teminad as a rcsult

of a telease ftom the PSLS. However. there is fixed contaminalion wilhin lhe PSLS which could be releas€d to lhe envircnment.
2. Only lhc msjor sk drivcrs (i.e., risk > lE-03) for the P.Reactor Disassembly Basin are identified on this table. Thifty.one constituents have

a risk < lE{3 but > 1E-06.
l. P02 Outfall residential .isk assessment is documented in th€ PAOU EARAIP (2009a)

Subunit RCOCs

Humgn Hcelth
Gcrgilgs!

>lE-06t
Ns!sss!!g@

>l)

Ecologicrl
Clzsg
Ouotient

=!)

PTSM
(Crrcinoqcr|s

:!E!3)
N@se!!

>10

Contominrnt
MiSrution

(Mean Trrvel
Timc

<1000 yri)

Minus 20 ft Levelofthe Rcactor
Building (105-P) and Ancill.ry
Structures

Aroclor l25l t.rf,45 none none Ya!

C.riun-137 (+D) 9.98-lr3 non€ 9.98-0f Yc!

Cob.lt-60 4.2E{t3 none 4.2E4t Yca

Strorrium-90 (+D) 2.68"05 none none Yar

Urodlun-236 (+D) 6.08{t6 none Ycr

Minus 40 ft tevel oflhe Reactor
Building (105-P) and Ancillary
Structurcs

Aroclor 1254 5.78-06 none none Ya!

Ceiium-137 {+D} IJE-02 13E42 Yc!

Cobrlt-60 5.78-05 none nona Yti
Strortium.90 a+Dl 6.6E.05 none t|one Ya!

Minus 49.5 ft Level ofthe Resctor
Building (105-P) ond Ancillsry
Sfucturcs

C.!iun-137 (+D) l.7E-tH none none none

Slab Associated with lh.
Containment Tsnk within the
Emergency Cooling Water
Retenlion Basin (904.66C)

DOnC none

Sbb Associatcd with thc Pipe
Fabric6rion Shop Building (717-
9P)

noflc none none none non€

Slab Associat€d with th€
R.diological Zone Storage
Buildinc (710-P)

none none non€ none none

Slab and Sumps Associated with
No. 2&5 Basin Deioniz€rs Pad
( 105- | P)

non€ nonc none

P-Area Ash Basin

Arsaoic 1.70E-05 none 00ne none

Polr$ium-10 4.60E-05 DOne

Rrdium-226 a+Itl 1.50E-M none none none

Rrdium-228 (+D) 2.10E-05 non€

Thorium-22t t+D) 1.20E-05 none none none

UrNnium-t3t (+D) 2J0f,-m none

P00? Outfall

Arcel|ic 2.40E-05 non€ none none

C.sirn-137 (+D) ,t.50f,-M none

Cob.lt{{l 2J0E46 non€ none flone

Potrs!ium-10 3J0E-05 none

Rrdiurn-226 (+D) 6.60f,-ftt none non€ none

Urrniunr-2Jt {+D} 1.40E-06 non€ none

Poteniial Sowce Area I tone none none

Potenlial Source Area ? none none non€ none

Pot€ntial Source Area 3A TCE none none none Yet
Potential Source Area 38 PCE none rone none Yc3

Poiential Source Area 4 non€ none none nooe none

Poicnti&l Source Arca 5 none none none none none

m2 Outfallr nonc nonet none none none
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Table 3. List of ARARs for the P-Area Operable Unit
Chemical'SDecific
Citation Status Reouirement Summarv Reamn for Inclusion
National Primary Drinking Water
Regulations

40 cFR 141

SC R6l-58 State Primary Drinking
Water Regulations

SC R.61-68 Water Classification and
Stardards

Applicable
Established rcquirements and standards for chemicals
and radionuclides to protect human health from the
potential effects of drinking water cortamiDation.

The state of South Carolina classifies all
groundwater as potential sources of drinking
water and mandates that grcundwater meet
MCLS established by the Safe Ddnking water
Act.

Radiation Protection of the Public
and the Environment

USDOE Order 5400.5

To Be
Considered

Establishes standards and requirements for operation
ofthe USDOE ard USDOE contracto$ with respect
to protection ofmembers ofthe public aad the
environment asainst undue risk ftom radiatior

P-Reactor facilities, PSLs, and Outfall P-007
contain radioactive contamination and
radioactive material. As such. the
rcquirements of the Order must be followed.

USEPA Office ofsolid Waste and
Emergency Response (OSWER)
Directive 9200.4-18

To Be
Considered

Cleanups of rudioactive contamination outside the
risk rarge (irl general, exceedilg 15 mren/)rr
effective dose equivalent which equates to
approximately 3E-04 incrcased lifetime risk) are not
Drol€cnve.

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

Action-SDecilic

SC R.6l-107 Solid Waste
Maragement

Subarticle 19, Part IV (F)(lxa).(d) &
Subaxticle 19, Part IV (FX2)(a)(1)-
(2)

Relevant and
Appropnate

Maintain 76yo or grcater vegetative ground cover.
Monitor sroundwater.

Closure and long-term maintenance ofthe P-
Area Ash Basin must be in compliance with
SC rcgulations.
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Table 4. Alternative PAOU-I - Detailed Cost Estimate - No Action
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Table 5. Alternative PAOU-2 - Detailed Cost Estimate - Land Use Controls
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Table 6. Comparative Analysis Summary for the P-Area Operable Unit.

Alternative

o
b€
OE
Hs.
FEg

E H.;
4fi5

'

(J

q)

q)

EU
=F

arFr

E E;'E: 
E!;Eo:.:.

EgH
E>t-

q)

.q)

,r

a

q,

I

q)

a U Comments

PAOU-I -No Action No No
very
Low

very
Low

very
Low

Very
Easy

No $0
No Action alternative is required by
NCP.

PAOU-2 - Land Use
Controls

Yes Yes
very
Low

very
High

very
Easy

Yes $1,s80,323
No additional remedial action is
needed after completion ofthe early
remedial/removal actions.
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Table 7. Land Use Controls for the P-Area Operable Unit

"Prop€rtv Record Notices any non-€nforceable, pur€ly along onginal property acquisition predecessor agencies
alerts anyone s€arching property records to important infomEtion about residual contaminatjonl waste disposal areas i the prop€rty

.ProE4-B99aId-B9stri9!&Ic-Inc|udesconditionsan.VorcovenrrrtsthatIestricto(Fohibitcertainusesofrea|propertyandarerec&

. and its pr€decessor aggnci€s.
.o!bqNE!&E!-Inc1udesinfomutiononthelocatiodofwasledisposa1areasandresidualcontaminatioDdepjctedonassurv€yplat,whichisprovidedtoazon

commission) for consideration in appropriate zoning d€cisions for n.,n-USDOE prop€rty.
.stLusaE9Ee!q_Ref€rstotheidgma1UsDoErSDoEcontactoradministrativ€prognm(3)ih9tIequiresihepemitrequestortoobtainauthoIizaton'uu

beginninganyexcavatior'penetrationactivity(e'g''we||drilling)forthepurposeofensuringthattheproposedactivitywillnotafTectdfgoudutilitids
_ soil or groundwater. $ ill not d isturb the afTected arear without the appropriate precautions and safeguards.
'Phvsical Access Connols Phvsical barriers or restrictions lo entrv.

i!s-" r.r". ""ttt--" wammg or quecnon.

yDe of Cootra urDose 0 Dtr ImDlemenirtion Afi

1 Property Rec.rd
Noticeso

Provide notic€ to anyon€ searching
rccords about the existence and
location of contaminated areas.

UDtil the coDccntration of hazardous substances
associated with the urit have been rcduced to
levels that allow for unlimited exposurE and

Notice r€corded by USDOE in arcordance
with state laws at county Register of D€€ds
ofiice if the property or any portion thereof is
evfi transfen€d to Don-federal ownership.

PAOU wh€re hazardous suhtam€s are

Ieft in place at levels requiring land use

2. Property r€cord

A. Land Use

Restrict use ofpropedy by
irnposing limitrtions,

Until the conc€nhation of hazardous substances
associated with th€ unit have been reduc.cd to
levels that allow for ulimit€d exposure and

Drafr€d and i$plemented by USDOE upon
rny trsnsfcr ofafiectEd sr€ss. Recoded by
USDOE in accordance with stat€ law at
County Regkter ofDeeds ofrice.

PAOU where hazardous substaDces ale
left in plac. at lcvcls rcquinry hnd usc
r€stdctions-

3. Ofber Noticesd

Provide notice to city &/or counF/
about the existence and locatioD of
waste disposal aDd resldual
contamination areas for zoning/
planning purpos€s.

Until the conc€ntration of bazardous substances

associated with the unit have been rcduced to
levels that allow for ur imit€d €xposure ard
unrestricted use.

Notice recorded by USDOE in accordance
witb state lav/s at Cormty Register of Deeds
officc ifthe prop€ny or any portion &ermf is
ever fiansfenEd to non-federal ownership.

PAOU where hazardous substaDc€s arc
left in place at levels requiring laad use

4. Site Use
Program"

Provide notice to worker/develop€r
(i.e., permit requestor) on extent of
contamination and prohibit or limit
sxcavation/penetBtion activity.

As long as property rcmains under USDOE cotrtsol
Ifiplemedted by USftOE add site contractors
Initiated by pemit request

Subrmits at PAOU where remedy
components catrDot be disturbed and
wherc l€vels r€quiring latrd use aid
groundwaier restrictions.

5. Physical Access
CoDtrols' (e.9.,
f€Dces, gat€s,
portals)

Control and restrict access to
rir'ork€$ and tle public to prevEnt
umuthorized access.

Until the concentation of bazardous substances
associated with the unit have been rEduced to
lev€ls that allow for lmlimited exposue and
untestricted use.

CoDtrols msintained by USDOE.
Security is provid€d at sit€ boundari€s
in accordance with SRS fiocedwes,

6. waming Signs3
Prciide notice or waming to
pr€vert wauthoiz€d u!cs.

Until the conc€ntration of hazardous substances
associated with the unit have been reduced to
levels that sllow for ulimited exposue and
ur'uesfiicted use,

Sisnase maintained by USDOE.

Waming signs will be posted i!
accodrnc€ with applicable site
procedues and will be plac€d in
apFopriat€ aleas ofthe PAOU.

7. Secudty
Surveillanc€

Contol aDd nonitor access by
workers/public.

Until the concentation of hazardous substances
associated wilh the unit have been rEduced to
Iev€ls thrt allow for unlimit€d exposure and

Established and maintained by USDOE

Necessity of patrols evaluated upod
completion olremedial actions.

Security and suveillance
h place at th€ SRS bouDdary in
accodance with RcRA-pemjt

R€l€rs to doffit reorded alons with the recortla of IISDOE sd it thEt
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Responsiveness Summary

The 45-day public comment period for the SB,/PP for the PAOU began on February 12, 2010 and

ended on March 29,2010. No comments were received from the public.
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