
United States Department of Energy

Savannah River Site

Rr,cEwED
oEC 0 2 ?009

''iil?ffiil

Early Action Record of Decision
Remedial Alternative Selection for the
C-, K-, L-, and R-Reactor Complexes (U)

CERCLIS Numbers:79,90,91, and 95

SRNS-RP-2009-00707

Revision I

September 2009

Prepared by:
Savannah River Nuclear Solutions, LLC
Savannah River Site
Aiken, SC 29808

savannah river sile

Prepared for U.S. Department of Energy under Contract No. DE-AC09-08SRU12470

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (u) SRNS-RP-2009-00707
Savannah River Site Rev. 1

September 2009

DISCLAIMER

This document was prepared in conjunction with work accomplished
under Contract No. DE-AC09-08SR22470 with the U.S. Department of
Energy.

This work was prepared under an agreement with and funded by the
U.S. Government. Neither the U.S. Government or its employees, nor
any of its contractors, subcontractors or their employees, makes any
express or implied: 1. warranty or assumes any legal liability for the
accuracy, completeness, or for the use or results of such use of any
information, product, or process disclosed; or 2. representation that
such use or results of such use would not infringe privately owned
rights; or 3. endorsement or recommendation of any specifically
identified commercial product, process, or service. Any views and
opinions of authors expressed in this work do not necessarily state or
reflect those of the United States Government. or its contractors. or
subcontractors.

Printed in the United States of America
Prepared for

U. S. Department of Energy
and

Savannah River Nuclear Solutions, LLC
Aiken, South Carolina

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U) SRNS-RP-2009-00707
Savannah River Site Rev. I
September 2009

EARLY ACTION RECORD OF DECISION
REMEDIAL ALTERNATIVE SELECTION (U)

for the

C-o K-, L-, and R-Reactor Complexes (U)

CERCLIS Numbers: 79,90,91, and 95

sRlrs-RP-2009-00707
Revision I

September 2009

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 # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 20Q9

SRNS-RP-2009-00707
Rev. 1

This page was intentionally left blank.

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 2009

SRNS-RP-2009-00707
Rev. I

Declaration i of viii

DECLARATION FOR THE EARLY ACTION RECORD OF DECISION

Unit Name and Location

C-, K-, L-, and R-Reactor Complexes

Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) Identification Number: 79,90,91, and 95

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 (USDOE)

The C-, K-, L-, and R-Reactor Complexes are listed as CERCLA units in Appendix C of the

Federal Facility Agreement (FFA) for the Savannah River Site (SRS).I Throughout this

document, mention of Reactor Complexes, unless otherwise specified, includes the Reactor

Building, the Disassembly Basin, Engine Houses, and the Standby Pumphouse for the C-,K-,L-,

and R-Reactor Complexes.2 The Reactor complexes are located in the central portion of the

SRS, a minimum of 8 km (5 mi) from the site boundary.

The FFA is a legally binding agreement between regulatory agencies (U.S. Environmental

Protection Agency [USEPA] and South Carolina Department of Health and Environmental

Control ISCDHEC]) and regulated entities (USDOE) that establishes the responsibilities and

schedules for the comprehensive remediation of SRS.

The media associated with these units are metal

Groundwater is not part of the scope covered by

(EAROD); any impacts to groundwater from the

separately from this early action.

components, concrete, and sediment.

this Early Action Record of Decision

Reactor Complexes will be addressed

I The P-Reactor Complex was addressed separately and is not included within the scope of this decision.
'No standby pumphouse (l9l) exists for the R-Reactor Complex. It was planned but never constructed as it was at
the other facilities.

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 2009

sRt{s-RP-2009-00707
Rev. I

Declaration ii of viii

Statement of Basis and Purpose

This decision document presents the final end state decision (Selected Remedy) for the C-, K-,

L-, and R-Reactor Complexes located at the SRS near Aiken, South Carolina. The Reactor

Complexes are a subunit within the C-, K-, L-, and R-Area Operable Units (OUs) for which the

FFA parties agreed the potential releases of hazardous substances, pollutants, or contaminants

needed to be investigated. This early remedial action will be performed under remedial authority

and will occur in conjunction with a long-term action at each specific Area OU to ensure the site

is cleaned up as quickly and effectively as possible. The remedy was chosen in accordance with

CERCLA, as amended by the Superfund Amendments Reauthorization Act, and, to the extent

practicable, the National Oil and Hazardous Substances Pollution Contingency Plan. This

decision is based on the Administrative Record File for this site.

USEPA, SCDHEC, and USDOE concur with the selected remedv.

Assessment of the Site

Conditions at the Reactor Complexes pose a substantial threat of release of hazardous and

radioactive substances at the C-, K-, L-, and R-Reactor Complexes to the environment. The

response actions selected in this EAROD are necessary to protect the public health or welfare or

the environment from acfual or threatened releases of hazardous substances into the

environment.

Description of the Selected Remedy

The selected remedy for the Reactor Complexes is in situ decommissioning (ISD) end state with

land use controls (LUCs) to maintain industrial land use. This remedy meets the remedial action

objectives (RAOs) for the project and effectively balances short-term effectiveness,

implementability, and cost criteria, while resulting in a remedy that provides a high level of long-

term protection from unacceptable risks to human health and the environment. Agreement on

the final end state for the Reactor Complexes will allow subsequent engineering efforts and

regulatory decisions to focus only on ISD alternatives that are appropriate for that end state and
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allow for consideration of consolidation of remediation waste from each specifrc Area OU inside

the respective Reactor Complex.

The Selected Remedy includes the following components:

In Situ Decommissioning with Land Use Controls: The ISD end state of the radiologically

contaminated Reactor Complexes would stabilize contamination within the reactor complex to

prevent direct human exposure, limit contaminant migration to groundwater, and prevent animal

intrusion exposure to radiological and hazardous components. The engineering details of the

final actions with regard to ISD for the buildings will be presented in the final Record of

Decision (ROD) for each specific Area OU.

The Land Use Control (LUC) objectives necessary to ensure protectiveness of the selected

remedy are:

o Restrict unauthorized worker access and prevent unauthorized contact, removal,

or excavation of contaminated media:

Prohibit the development and use of property for residential housing, elementary

and secondary schools, child care facilities and playgrounds;

r Maintain the integrity of any current or future remedial or monitoring systems;

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

e Prevent construction of inhabitable buildings without an evaluation of indoor air

quality to address vapor intrusion.

Implementation and/or maintenance of LUCs will preclude uses other than industrial at the unit.

It is important to recognize that operational activities in support of ongoing USDOE missions

will continue to occur atthe C-, K-, and L-Area facilities after the EAROD is signed and issued.

The agreement on the ISD end state will not require that ongoing operational activities cease

until the USDOE's mission involving these facilities is complete. CERCLA five-year remedy

reviews will be conducted to confirm the presence and effectiveness of the LUCs and the

continued appropriateness of the ISD end state. Since LUCs are proposed in conjunction with
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the end-state decision, an early action Land Use Control Implementation Plan (EALUCIP) will

be submitted for the C-, K-, and L-Reactor Complexes. Institutional controls (ICs) (i.e., LUCs)

would be implemented as long as necessary to keep the selected remedy fully protective of

human health and the environment. However, since LUCs and ICs are already in place for the

Reactor Complexes, it is anticipated that no additional LUCs and ICs will be instituted. Because

the early action LUCP is not proposing additional LUCs other than currently used at SRS, an

Early Action Remedial Action Implementation Plan will not be submitted. Approval of the early

action LUCIP will constitute remedial action start. The LUCs for the R-Reactor Complex will be

included as part of the final LUCIP for the R-Area Operable Unit (RAOU).

Statatory D eterminations

Based on the Resource Conservation and Recovery Act Facility Investigation / Remedial

Investigation Report with Baseline Risk Assessment and Corrective Measures Study / Feasibility

Study for the P-Area Operable Urzir (SRNS 2008), and similarities between the P-Reactor

Complex and the C-, K-, L-, and R-Reactor Complexes, the Reactor Complexes pose a threat to

human health and the environment. To address this threat, ISD with LUCs has been selected as

the final end-state decision for the C-, K-, L-, and R-Reactor Complexes. Both the current and

reasonably anticipated future land use is industrial.

The Selected Remedy (1) is protective of human health and the environment, (2) complies with

federal and state requirements that are legally applicable or relevant and appropriate to the

remedial action, (3) is cost effective, and (4) utilizes permanent solutions and alternative

treatment technologies to the maximum extent practicable. This remedy, once the details of ISD

have been designed, will satisff the statutory preference for treatment as a principal element of

the remedy (i.e., reduce the toxicity, mobility, or volume of materials comprising principal

threats through treatment).

Because the selected 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 environment.
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The selected remedy for the Reactor Complexes leaves hazardous substances in place that pose a

potential future risk; therefore, each Area OU covered by this EAROD will require LUCs as long

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

As agreed on March 30,2000, among the USDOE, USEPA, and SCDHEC, SRS is implementing

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 LUCs for the

R-Reactor Complex will be addressed in the final RAOU LUCIP, which is being implemented

on an accelerated schedule due to the passing of legislation (i.e., American Recovery and

Reinvestment Act). Because the remedial actions for C-, K-, and L-Reactor Complexes will be

implemented further in the future, an EALUCIP will be submitted for these three Reactor

Complexes. The EALUCP referenced in this EAROD will provide details and the specific

measures required to implement and maintain the LUCs selected as part of this remedy for C-,

K-, and L-Reactor Complexes. The USDOE is responsible for implementing, maintaining,

monitoring, reporting upon, and enforcing the LUCs selected under this EAROD. Upon final

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

reference into this EAROD, establishing LUC implementation and maintenance requirements

enforceable under CERCLA and the SRS FFA. The approved EALUCIP will establish

implementation, monitoring, maintenance, reporting, and enforcement requirements for these

units. The early action LUCP will remain in effect unless and until modifications are approved

as needed to be protective of human health and the environment. The deed shall expressly

prohibit activities inconsistent with the remedial goals and objectives in this EAROD 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 ICs. Unit-specific final LUC objectives for the Area OUs will be deferred to

the final ROD for each specific Area OU.
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Data C ertffication C hecklist

This EAROD provides the following information for each of the units identified for early

remedial actions:

o Identified constituents of concern (COCs) and their respective concentrations

(Section VII)

. Baseline risk represented by the COCs (Section VII)

Cleanup levels established for the COCs and the basis for the levels (Section XI)

Current and reasonably anticipated future land and groundwater use assumptions

used in the Baseline Risk Assessment and EAROD (Section VI)

o Potential land and groundwater use that will be available at the

the selected remedy (Section XI)

o 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., how the selected

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

modifuing criteria) (Section X)

o How source materials constifuting principal threats are addressed (Section VII)

site as a result of
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I. SAVANNAH RIVER SITE AND OPERABLE UNIT NAME, LOCATION, AND
DESCRIPTION

Unit Name, Location, and Brief Description

C-, K-, L-, and R-Reactor Complexes

Comprehensive Environmental Response, Compensation, and Liabilify Information
System (CERCLIS) Identification Numbers: 79,90,91, and 95

Savannah River Site

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

Aiken, South Carolina

U.S. Department of Energy (USDOE)

Savannah River Site (SRS) occupies approximately 802.9 tm2 1:tO mi2) of land adjacent

to the Savannah River, principally in Aiken and Barnwell counties of South Carolina.

SRS is located approximately 40.2 km (25 mi) southeast of Augusta, Georgia, and

32.1Urrt (20 mi) south of Aiken, South Carolina (Figure 1).

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

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

wastes are byproducts of nuclear material production processes. Hazardous substances,

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

This Early Action Record of Decision (EAROD) documents the selected remedy for the

C-, K-, L-, and R-Reactor Complexes (Figure 2).1 Each Reactor Complex is located

within an Area Operable Unit (OU). For each specific Area OU, with the exception of

the R Area OU (RAOU), there is an associated groundwater OU. The C-Reactor

Complex, for example, is located within the C Area OU and any impacts to groundwater

from the C-Reactor Complex are addressed under the C-Area Groundwater OU. For R-

Reactor Complex, groundwater is included as a subunit within the Area OU and is being

1 The Federal Facility Agreement (FFA) (FFA 1993) for SRS lists the C-, K-,L-, P-, and R-Reactor Complexes as
CERCLA units in Appendix C. The P-Reactor Complex has already been addressed and is not included within the
scope ofthis decision.
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addressed as part of the specific Area OU Record of Decision (ROD). Each Reactor

Complex includes a reactor vessel subunit; a disassembly basin subunit; and a building

and attached structures subunit. Additionally, each Reactor Complex is currently access-

controlled by a fence.

II. SITE AND OPERABLE UNIT COMPLIANCE HISTORY

SRS Operational and Compliance History

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

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

the defense program was discontinued in 1988. SRS provided nuclear materials for the

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

Chemical and radioactive wastes are byproducts of nuclear material production

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

Past operational and disposal practices have resulted in soil and groundwater

contamination.

On December 21, 1989, SRS was included on the National Priorities List (NPL). The

inclusion created a need to integrate the established Resource Conservation and Recovery

Act (RCRA) facility investigation (RFI) program with CERCLA requirements to provide

for a focused environmental program. In accordance with Section 120 of CERCLA 42

United States Code Section 9620, USDOE negotiated a Federal Facility Agreement

(FFA) (FFA 1993) with U.S. Environmental Protection Agency (USEPA) and the South

Carolina Department of Health and Environmental Control (SCDHEC) to coordinate

remedial activities at SRS as one comprehensive strategy, fulfilling the dual regulatory

requirements. USDOE functions as the lead agency for remedial activities at SRS, with

concurrence by USEPA - Region 4 and the SCDHEC.

Reactor Complex Operational and Compliance History

Operations in the C-, K-, L-, and R-Reactor Complexes resulted in the generation of

chemical and radioactive waste that remains primarily within the reactor vessel,

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (Lf
Savannah River Site

SRNS-RP-2009-00707
Rev. 1

September 2009 Page 5 of 52

Disassembly Basin, and building and attached structures subunits of each Reactor

Complex. See Figures 3 to 6 for illustrations of the land use and the location of these

Reactor Complexes. Figure 7 illustrates general areas inside the building subunit and

includes the Assembly, Process, and Purification Areas.

Nuclear material is no longer being produced at the reactor facilities. C-Reactor began

operating in 1955 and was shut down in 1986. K-Reactor began operating in 1954 and

was placed in standby in 1988; it was restarted in 1992 for power ascension tests before

being shut down in 1993. L-Reactor operated from 1954 to 1968 and again from 1985 to

1988. R-Reactor operated from 1953 to 1964.

Although the Reactor Complexes are no longer producing nuclear material, the C-, K-,

and L-Reactor Complexes have continuing USDOE missions. The C-Reactor Complex is

used for cask car refurbishment; the K-Reactor Complex is used for nuclear materials

disposition activities; and the L-Reactor Complex is used for nuclear materials storage.

These missions will cease prior to implementation of the in sltz decommissioning (ISD)

end state. The R-Reactor Complex status is considered to be 'cold shutdown with no

capability of restart'.

A description of the history and operational purpose, as well as similarities in site

characteristics, for each of the four Reactor Complex subunits is presented below.

Reactor Vessel Subunit Operational lIistory

In each reactor vessel subunit, embedded in the floor of the process room, is a low-

pressure and low-temperature reactor with deuterium oxide (D2O fmoderator]) cooling of

the core. The nuclear fission process took place within the reactor tank, a cylinder

composed of stainless steel containing a lattice of fuel and target assemblies, control rods,

and instrumentation submerged in the primary heavy water moderator/coolant. The

vessel is primarily composed of these parts:

. DzO plenum constructed primarily with stainless steel;

. top shield constructed primarily with stainless steel;

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site

sRNS-RP-2009-00707
Rev. 1

September 2009 Page 6 of 52

Land Use Map
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Figure 3. Land Use Map for the C-Reactor Building Complex
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Land Use Map
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Building Complex
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Figure 5. Land Use Map for the L-Reactor Building Complex
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o bottom shield constructed primarily with stainless steel;

o thermal shield constructed primarily with an iron alloy and stainless steel; and

biological shield constructed of approximately 1.5-m (5-ft) thick concrete with

ancillary stainless steel piping and components that traverse it.

There are no fuel or target assemblies within the reactor vessel. The components of the

reactor vessel are in solid form and contain activated products that are part of and within

the matrix material of the reactor vessel.

As a result of the operations of the reactor vessel subunits, the reactor vessels contain

activated components with radionuclides at concentrations exceeding the 1E-06 industrial

worker risk threshold and 1E-03 principal threat source material (PTSM) risk threshold.

Additionally, the reactor vessels are impacted with radionuclides at concentrations that

are above regulatory standards (i.e., maximum contaminant levels [MCLs]) and that may

have a potential to migrate to groundwater.

Disassembly Basin Subunit Operational History

Each disassembly basin subunit was used to cool (both thermally and radiologically) and

process fuel and target assemblies for transfer to the separations facilities. The

disassembly basins hold aqueous and solid (sludge) media that contain fission and

activation products. In addition, the disassembly basins contain activated scrap metal and

failed assembly storage containers.

As a result of historical operations, contaminated water, equipment, and sludge within the

disassembly basins contain contamination with concentrations exceeding 1E-06 industrial

worker risk threshold. Contaminants in sludge and equipment at the bottom of the

disassembly basin exceed the 1E-03 PTSM risk threshold. In addition, the presence of

contamination contained in water, equipment, and sludge within the disassembly basin

has the potential to migrate to groundwater at levels that exceed regulatory standards (i.e.,

MCLs).
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Of the four reactor disassembly basins presented in this EAROD, only the water in the

R-Reactor disassembly basin has been removed to date. This action was conducted using

a non-time critical removal action to remove contaminated water from the basin by

forced evaporation and supplemented by treatment by the SRS Effluent Treatment

Facility (uSDoE 2002). water in the c-, K-, and L-Reactor complexes will be

addressed with their specific Area OU. The Engineering Evaluation and Cost Analysis

(EE/CA) for R-Reactor disassembly basin also includes grouting of the disassembly

basin, which will be consistent with the final end-state decision.

Bailding and Attached Structures Subunit Operational History

Each building subunit is a reinforced-concrete strucfure with walls and floors several feet

thick in some areas for blast resistance. The exterior wall thicknesses above grade were

dictated by shielding design while reinforcement provided for flexure during blast loads.

The buildings extend from -15.2 m (-50 ft) to +45.4 m (+149 ft). Most of the processing

equipment and components are located below grade.

The building is subdivided into areas based on activities performed in support of
operations. These areas are l) Assembly Area; 2) Process Area; and 3) Purification Area

(Figure 7). The Assembly Area received and prepared fuel and target rods from another

area of SRS (M Area). The fuel and target rods were then sent to the Process Area. The

Process Area houses the reactor vessel subunit, which is embedded in the floor of the

process room. The Process Area also contains the shield water system, control and safety

rod-acfuating mechanisms, heat exchangers, primary coolant circuit pumps, helium

blanket gas system, and the main control room. The Purification Area was used to

remove fission and activation products from moderator water and blanket gas. In the

Purification Area, moderator water passed through filters, ion exchange resin, and then

through distillation columns before being returned to the primary cooling water circuit.

This process resulted in the accumulation of radionuclides in process vessels contained

within shielded cells.
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Attached structures are outside of the main building, but physically connected to the main

building. These attached structures include the Engine Houses (108-1 and 108-2) and the

Standby Pumphouse (191), with the exception of the R-Reactor Complex, where no

standby pumphouse was constructed. The Engine Houses are two-level facilities that

provided emergency backup power for operations. These facilities contained diesel

generators, direct current (DC) generators, and air compressors. The exhaust pipes for

these facilities used asbestos insulation. The basement for these facilities contained

support equipment including diesel tanks, coolant tanks, and pumps.

As a result of activities conducted in the building and attached structures subunits,

structural concrete and components may be impacted with fixed contamination at

concentrations exceeding the 1E-06 industrial worker risk threshold and 1E-03 PTSM

thresholds in portions of the building (i.e., sumps, Purification Area). The building

concrete and components could also be impacted with contaminants at concentrations

that may have the potential to migrate to groundwater at levels exceeding regulatory

standards (i.e., MCLs).

Basis of Expected Conditions for C-, K-, L-, and R-Reactor Complexes

The P-Reactor Complex was the subject of numerous investigations to determine

conditions of the reactor vessel subunit, disassembly basin subunit, and buildings and

attached structures subunits (SRNS 2008). The evaluations performed for the three

subunits at the P-Reactor Complex were used as a basis of expected conditions within the

C-, K-, L-, and R-Reactor Complexes to provide comparative analysis of the proposed

early action alternatives for these areas and to reduce or eliminate redundant analysis.

Additionally, investigations conducted for the R-Reactor Complex provide additional

characterization support (SRNS 2009b). The findings of those investigations provide a

range of expected conditions for the C-, K-, L-, and R-Reactor Complexes due to similar

designs and operational histories. For information supporting the applicability of the

results of P-Reactor and R-Reactor investigations to the other Reactor Complexes, see

Appendix B.

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U) SRNS-RP-2009-00707
Savannah River Site Rev. I
September 2009 page 14 of 52

III. HIGHLIGHTS OF COMMUNITY PARTICIPATION

CERCLA requires that the public be given an opportunity to review and comment on the

proposed remedial alternative. Public participation requirements are listed in Sections

113 and ll7 of CERCLA (42 United States Code Sections 9613 and 9617\. These

requirements include establishment of an Administrative Record File (ARF) that

documents the investigation and selection of the remedial alternative and allows for

public review and comment regarding those alternatives. The ARF must be established at

or near the facilitv at issue.

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

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

selection of remedial alternatives. The SRS FFA Community Involvement Plan

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

Act, 1969 (NEPA). Section ll7(a) of CERCLA, as amended, requires notice of any

proposed remedial action and provides the public an opporfunity to participate in the

selection of the remedial action. The Early Action Proposed Plan for the C-, K-, L-, and

R-Reactor Complexes ful (WSRC 2008a), a part of the ARF, highlights key aspects of
the investigation and identifies the preferred early action for addressing the Reactor

Complexes.

The FFA ARF, which contains the information pertaining to the selection of the early

response action, is available at the following locations:

U.S. Department of Energy
Public Reading Room
Gregg-Graniteville Library
University of South Carolina - Aiken
171 University Parkway
Aiken, South Carolina 29801
(803) 64r-346s

The public was notifted of the public comment period through the ^lR,S Environmental

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

in the Aiken Standard, the Allendole Citizen Leader, the Augusta Chronicle, the Barnwell

Thomas Cooper Library
Government Documents Department
University of South Carolina
Columbia, South Carolina 29208
(803) 777-4866
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People-Sentinel, and The State newspaper. The public comment period was also

announced on local radio stations.

The 45-day public comment period for the Early Action Proposed Plan (EAPP) (WSRC

2008a) began on June 18, 2009 and ended on August 03,2009. A public workshop was

held in North Augusta, SC on July 28,2009. The workshop was well publicized and

included representatives from the USEPA-Region 4, SCDHEC, and the South Carolina

State Historic Preservation Office (SHPO).

During the public workshop, USDOE and Savannah River Nuclear Solutions, LLC

(SRNS) presented information on the C-, K-, L-, and R-Reactor Complexes. This

information included the following: l) an explanation of the administrative approach

(early action documents) in presenting the decommissioning end-state alternatives for the

reactor complexes; 2) a description of the reactor complexes; and 3) description and

comparison of the end-state alternatives for the reactor complexes decommissioning. The

public was notified that a streamlined approach, which relied on existing information and

the end-state decision for the P-Reactor Complex, was used to expedite the selection of

the end-state for C-, K-, L-, and R-Reactor Complexes. The USEPA and the SCDHEC

provided their perspective and support of the early action approach for the Reactor

Complexes. Lessons learned from the P-Reactor Complex and a path forward for C-, K-,

L-, and R-Reactor Complexes were presented. The path forward included development

and issuance of this EAROD, development and issuance of the R-Reactor Complex

Removal Site Evaluation Report / Engineering Evaluation / Cost Analysis for public

comment, and development of area-specific documents which will provide the ISD

details for C-, K-, and L-Reactor Complexes at some time in the future. The public was

then given an opportunity to provide questions, comments, or concerns.

The Responsiveness Summary, which includes responses to public comments received

during the public comment period and the public workshop, is included as Appendix A of

this document.
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IV. SCOPE AI\D ROLE OF THE OPERABLE UNIT

As with many large federal facilities on the NPL, the problems at SRS are complex. To

further expedite completion of work at SRS, USDOE developed an area completion

strategy in 2003 for environmental restoration at SRS. This strategy results in accelerated

risk reduction to workers, the public, and the environment by combining and streamlining

the documentation process so that remedial actions within an Area OU can be

implemented sooner and more efficiently. SCDHEC and USEPA are supporting the

accelerated cleanup.

In order to manage the potential impact of multiple contaminant areas on receiving

streams, the SRS is divided into six integrator operable units (IOUs). IOUs are defined

as surface water bodies (e.g., site streams and the Savannah River) and associated

wetlands, including the water, sediment, and related biota. The term IOU is used because

these surface water bodies are the "integrator" of potential contamination that could be

released from SRS activities to onsite and offsite receptors and the environment. Waste

units within an IOU are evaluated and remediated individually or as part of an Area OU.

The C-, K-, L-, and R-Reactor Complexes are located in four different IOUs: C-Reactor

Complex (Fourmile Branch IOU); K-Reactor Complex (Pen Branch IOU); L-Reactor

Complex (Steel Creek IOU); and R-Reactor Complex (Lower Three Runs IOU). A final

comprehensive ROD for the respective IOUs will be issued when disposition of all

individual OUs within the IOU have been completed.

This EAROD documents and proposes an end-state decision to implement ISD for the C-,

K-,L-, and R-Reactor Complexes, including the building and attached structures subunit,

the reactor vessel subunit, and the disassembly basin subunit. This end state leverages

the evaluations and analyses that were conducted for the P-Reactor Complex and to some

extent the R-Reactor Complex since the other Reactor Complexes are expected to exhibit

similar site conditions due to operational history and construction. This strategy will

streamline the end-state decision making process and reduce or eliminate redundant data

collection and evaluation. Additionally, during the C-, K-, and L-Area OU Ml/Remedial

Investigations (Rls), the assumptions gathered from investigations of the P- and R-
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Reactor Complexes will be validated. This data will be used to substantiate the

similarities between reactors and, as necessary, to refine problem statements, remedial

action objectives (RAOs), and the likely response actions.

The principal sources of contamination for the Reactor Complexes subunits that

require remedial action include radiological and hazardous constituents associated

with the Reactor Complexes that present arisVhazard to future human receptors.

The response action for the Reactor Complexes will stabilize contamination

within the building facility to prevent direct human exposure, limit contaminant

migration to groundwater, and prevent animal intrusion exposure to radiological

and hazardous constituents that are or may be present within the Reactor

Complexes. It should be noted that this final end-state decision for the Reactor

Complexes would not require ongoing operational activities to cease until

USDOE's mission involving these facilities has been completed.

Groundwater contamination in the vicinity of the Reactor Complexes will be addressed in

the specific groundwater OUs with the exception of the R-Reactor Complex. For the

R-Reactor Complex, groundwater is included as a subunit within the RAOU.

V. OPERABLE UNIT CHARACTERISTICS

This section presents a generic conceptual site model (CSM), provides an overview of

site features, provides a summary of investigation activities, and presents the

characterization results and constituents of concern (COCs) present in the Reactor

Complexes.

Conceptual Site Model for the Reactor Complexes

The CSM identifies suspected (and evaluated) sources of contamination, contaminant

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

potential exposrre pathways, and potential human and ecological receptors. A graphic

illustration of the CSM for the Reactor Complexes is provided in Figure 8.
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Spills, leaks, accidental releases, or simply the operation of the reactors may have

resulted in a release 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. The future industrial worker was chosen as the

exposure scenario for the evaluation of human receptors at this site. Although a

quantitative evaluation of the future resident scenario was not performed, it was

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

implementing land use restrictions to ensure long-term protectiveness. A quantitative

ecological risk assessment was not performed because the exposure pathway for

ecological receptors is considered incomplete due to a lack of quality habitat in an

industrial setting.

The following are primary exposure pathways for evaluation relative to the future

industrial worker:

. Exposure to concrete surface media via the incidental ingestion and external

radiation pathways;

Exposure to sediment media in the disassembly basins via the incidental

ingestion, dermal contact, inhalation, and external radiation pathways; and

Exposure to metal media via the incidental ingestion and external radiation

pathways. These pathways apply to the Reactor Vessel only and are considered

conservative evaluations since currently there is not a complete exposure pathway

due to access controls and various shieldine structures within the faciliw

Leaching of contaminants from the contaminated media (concrete, sediment, soil) to

groundwater constitutes a secondary contaminant release mechanism. The potential to

leach to groundwater was evaluated in the contaminant migration (CM) analysis

conducted for the P-Reactor and R-Reactor Complexes. Ingestion of groundwater offers

a potentially complete pathway for human receptors. However, exposure to the

groundwater media is not considered within the scope of the Reactor Area OUs, with the

exception of the RAOU, which includes groundwater as an RAOU subunit.
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Significant Historical Features

Reactor operations at SRS have a long history in the support of our nation's defense

program. In accordance with the Programmatic Agreement among the USDOE, the

South Carolina SHPO, and the Advisory Council on Historic Preservation, the USDOE

has the responsibility of all historic properties at SRS. As has been the case with

previous SRS decommissioning projects, to the extent practicable and not to impact

human health and the environment, efforts will be made to preserve the historical

significance of the Reactor Complexes in C-, K-, L-, and R-Reactor Areas in accordance

with the National Historic Preservation Act.

Furthermore, C Area Operable Unit (CAOU) is of special interest because 13 excess

facilities, including the Reactor Building (105-C), have been identified in the Savannah

River Site's Cold War Built Environment Cultural Resources Management Plan (USDOE

2005). Since the CAOU project has not begun the planning and design phases, some

uncertainty exists regarding the extent and details of preservation for the 13 facilities.

Consistent with the Area Completion approach, CAOU planning and design efforts will

address this uncertainty. At that time, the USDOE will have a better understanding of

site characterization and risks, and can better formulate the engineering details of ISD to

ensure protection of human health and the environment while preserving, to the extent

practicable, the historic significance of those C-Area facilities.

Streamlined Approach to Investigation

The P-Reactor Complex was the subject of numerous investigations, including

contaminant fate and transport analyses, to determine site conditions of the three subunits

(P-Reactor Vessel, P-Disassembly Basin, and P-Reactor Building [105-P]) (SRNS 2008).

In addition, investigations that provide additional characterization support have been

conducted for the R-Reactor Complex (SRNS 2009b). The findings of those

investigations provide a range of expected conditions of the C-, K-, and L-Reactor

Complexes due to similar designs and operational histories. As noted previously, the

final end-state decision documented in this EAROD leverases the P-Reactor and
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R-Reactor evaluations and analyses for the C-, K-, and L-Reactor Complexes. As such,

no fulI-scale investigations for the C-, K-, and L-Reactor Complexes have been

conducted. The cumulative results of the investigations of the P-Reactor and R-Reactor

Complexes were used to determine the nature and extent of contamination and to identiff

problems warranting action. For information supporting the applicability of the results of

P-Reactor and R-Reactor investigations to the other Reactor Complexes, see Appendix B.

Site-Specific Factors

A site-specific factor that might affect the timing of remedial action for the C-, K-, and

L-Reactor Complexes is ongoing USDOE missions. Currently, nuclear material is no

longer being produced at the five reactor facilities. However, the C-, K-, and L-Reactor

Complexes have continuing USDOE missions. The C-Reactor Complex is used for cask

car refurbishment; the K-Reactor Complex is used for nuclear materials disposition

activities; and the L-Reactor Complex is used for nuclear materials storage. These

missions will be completed prior to beginning reactor closure activities.

VI. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Land Uses

According to the Savannah River Sile 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 C-, K-, L-, and R-Area OUs as

being within the site industrial support area (Figure 2). The future land use is reasonably

anticipated to remain industrial with USDOE maintaining control of the land.

Although the R-Reactor Complex is idle and awaiting closure, the C-, K-, and L-Reactor

Complexes have continuing USDOE missions. The C-Reactor Complex is used for cask

car refurbishment; the K-Reactor Complex is used for nuclear materials disposition

activities; and the L-Reactor Complex is used for nuclear materials storage. These

missions will be completed prior to beginning reactor closure activities. The ongoing
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missions associated with the C-, K-, and L-Reactor Complexes are estimated to continue

until fiscal year (FY) 20I2,FY 2021, andFY 2023, respectively.

Groundwater Uses/Surface Water Uses

SRS does not use the shallow water table for drinking water or irrigation purposes and

controls any drilling in this area. However, the deeper uncontaminated aquifers may be

used for industrial or drinking water use. Groundwater monitoring indicates that the

deeper aquifers are uncontaminated. Groundwater monitoring and future investigation

will be addressed by each of the specific Area Groundwater OUs, with the exception of
the R-Reactor complex which includes groundwater as an RAou subunit.

VII. SUMMARY OF OPERABLE UNIT RISKS

Basis for Action

The response action selected in the EAROD is necessary to protect the public health or

welfare or the environment from acfual or threatened releases of pollutants, hazardous

substances, or contaminants from the site to the environment.

Baseline Risk Assessment

As a component of the RFI/RI process, a Baseline Risk Assessment (BRA) was

performed to evaluate risks associated with the P-Reactor and R-Reactor Complexes

relative to USEPA's target risk range. The BRA estimates what risks the site poses if no

action were taken. The findings of these assessments provide for likely conditions that

may be expected at the C-, K-, and L-Reactor Complexes.

Summary of Haman Health Risk Assessment

The future industrial worker scenario was chosen to document the analysis of the

potential for adverse human health effects. This is a standard USEPA scenario that

addresses long-term risks to workers who are exposed to unit contaminants within an

industrial setting. The future industrial worker is an adult who hypothetically works on-

unit for the majority of time. An area is considered to pose adverse health effects to a
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future industrial worker if the cumulative risk from all COCs exceeds a carcinogenic

threshold of greater than 1E-06 or a noncarcinogenic hazard index (HI) greater than 1.

Cancer risk is often expressed as the maximum number of new cases of cancer to occur in

a given population of people due to exposure to the cancer causing substance. For

example, a cancer risk of 1E-06 means that out of a population of one million people, not

more than one additional person would be expected to develop cancer as a result of the

exposure to the substance causing the risk.

Noncancer risk is usually determined by comparing the actual level of exposure to

chemicals to the level of exposure that is not expected to cause any adverse effects.

Strictly speaking, the HI is not a measure of risk. An HI less than one indicates that the

exposure is not expected to result in any adverse effects. An HI greater than one does not

suggest that adverse effects are expected, but they are possible.

The three components evaluated in the human health (HH) risk assessment included the

reactor vessel subunit, the disassembly basin subunit, and the building and attached

structures subunit. The HH risk assessment conseryatively assumed that there are no

access or exposure controls currently in place at this facility. The routes of exposure

included in the assessment of the reactor vessel subunit (metal media) and the reactor

building and attached structures (concrete media) were incidental ingestion and external

radiation pathways. The routes of exposure included in the assessment of the

disassembly basin subunit (sediment media) were incidental ingestion, dermal contact,

inhalation, and external radiation.

For comparative analysis, the evaluations performed for the three subunits at the P- and

R-Reactor Complexes (SRNS 2008, SRNS 2009b) were used as a basis of expected

conditions within the C-, K-, and L-Reactor Complexes. In Appendix B, risk summary

tables for each subunit at the P- and R-Reactor Complexes are presented to provide a

range of expected values for the C-, K-, and L-Reactor Complexes. Table I includes a

cumulative risk summary for the three subunits at P- and R-Reactor Complexes.
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However, characterization data for C-, K-, and L-Reactor Complexes will be collected to

support the specific Area Completions.

Reactor Vessel Subunit

P-Area (Table B-5): Eleven radiological constituents are identified as HH COCs. Four of
these constituents exceed the PTSM risk threshold of lE-03 and the remaining seven

constituents have a risk estimate greater than 1E-06, but less than 1E-03. The total

cumulative risk for the reactor vessel is l.3E+03; the primary risk driver is cobalt-60 for

approximately 100 years followed by nickel-59 as the long-term risk driver beyond 1000

years.

R-Area (Table 8-6): Nineteen radiological constituents are identified as HH COCs.

Seven of these constituents exceed the PTSM risk threshold of 1E-03 and the remaining

twelve constituents have a risk estimate greater than 1E-06, but less than 1E-03. The

total cumulative risk for the 105-R Reactor Vessel is 5.5E+01; the primary risk driver is

cobalt-60 for approximately 100 years followed by nickel-59 and chlorine-36 as the long-

term risk driver beyond 1000 years.

Disassembly Basin Subunit

P-Area (Tables B-7 and B-8): Fifty carcinogenic (49 radiological, one nonradiological)

constituents are identified as HH COCs. Eighteen of these constituents exceed the PTSM

risk threshold of 1E-03 and the remaining thirty-two constituents have a risk estimate

gteater than 1E-06, but less than lE-03. The total cumulative risk for the sediment media

is 6.3E+00. The initial primary risk drivers include cobalt-60 (risk: 3.6E+00), cesium-

137 plus daughters (+D) (risk: 5.4E-01), and tritium (risk: 2.0E+00). However, long-

term risk beyond 1000 years is dominated by nickel-59.

One nonradiological constituent, uranium, exceeds the PTSM threshold value of ten

(hazard quotient [HQ] : l9). In addition, three noncarcinogenic constituents have HQs
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Subunit/Medium
Total Cumulative Carcinogenic Risk to Industrial Worker

P-Reactor Complex R-Reactor Complex

Reactor Vessel L3E+03 5.5[+01

Disassembly Basin 6.38+00 t.1E+00

Reactor Building
0-m (0 ft) level

N/A r.1E-02

Reactor Building
minus 6.1-m (-20 ft) level

r.4E-02 8.2E-05

Reactor Building
minus 12.2-m (-40 ft) level

1.38-02 t.4E-02

Reactor Building
minus 18.0-m (-49 ft) level

t.1E-04 N/A

N/A : Not Applicable.

Table 1. Cumulative Risk Summary for R- and P-Reactor Complexes

greater than I and are also identified as HH COCs. These constituents include antimony,

iron, and lead.

R-Area (Table B-9): Twenty-four carcinogenic constituents are identified as HH COCs.

Four of these constituents exceed the PTSM risk threshold of 1E-03 and the remaining

twenty constituents have a risk estimate greater than 1E-06 but less than 1E-03. The total

cumulative risk for the sediment media is l.1E+00. The primary risk drivers include

cobalt-60 (risk: 8.0E-01), cesium-137 (+D) (risk: 1.8E-01), and tritium (risk: 9.4E-

02).

Reactor Buildine and Attached Structures Subunit

P-Area (Table B-10): Two radiological constituents exceed the PTSM risk threshold of

1E-03; cesium 137 (+D) (risk: 1.38-02) and cobalt-60 (risk:4.28-03) with a total

cumulative risk of I.7E-02. These risk estimates are conservatively based on the

maximum detected concentrations. PTSM is present in the minus 6.1-m (20-ft) and

minus 72.2-m (40-ft) levels only. No PTSM is present in the minus 15.1-m (49.5-ft)

level.
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At the minus 6.l-m (20-ft) level, the following constituents were identified as HH COCs

for surface concrete: Aroclor 1254 (risk :3.28-05), cesium-137 (+D) (risk:9.9E-03),

cobalt-60 (risk : 4.28-03), strontium-90 (+D) (risk : 2.68-0s) and uranium-23g (+D)

(risk : 6.0E-06): total cumulative risk : l.4E-02.

At the minus 12.2-m (40-ft) level, the following constituents were identified as HH COCs

for surface concrete: Aroclor 1254 (risk:5.7E-06), cesium-l37 (+D) (risk: l.3E-02)

cobalt-60 (risk: 5.7E-05), and strontium-90 (+D) (risk: 6.6E-05): total cumulative risk
: l.3E-02.

At the minus 15.l-m (49.s-tt) level, cesium-L37 (+D) was identified as an HH COC for

surface concrete (risk: 1.7E-04).

R-Area (Table B-11): Two radiological constituents exceed the PTSM risk threshold of
1E-03; cesium 137 (+D) (risk: t.7E-02) and cobalt-60 (risk : t.2E-02) with a total

cumulative risk of 2.9F-02. These risk estimates are conservatively based on the

maximum detected concentrations. PTSM is present in the ground level and minus 40 ft
level. No PTSM is present in the minus 6.1 m (20 ft) level.

At the ground level, the following constituents were identified as HH COCs for surface

concrete: arsenic (risk: 2.18-06), Aroclor 1254 (risk: 2.3E-05), americium-243 (+D)

(risk: 3.0E-06), cesium-137 (+D) (risk : l.7E-02), and strontium-g0 (+D) (risk: 2.lE-
05): total cumulative risk: I.7E-02.

At the minus 6.1 m (20 ft) level, the following constituents were identified as HH COCs

for surface concrete: americium-243 (+D) (risk : 2.BE-06), cesium-I37 (+D) (risk :
6.0E-05) and cobalt-60 (risk : 1.9E-05): total cumulative risk : g.2E-05.

At the minus 12.2 m (40 ft) level, the following constituents were identified as HH COCs

for surface concrete: Aroclor 1254 (risk: 1.2E-05), americium-24l (risk :9.9E-06),

cesium-l37 (+D) (risk: 1.5E-03), cobalt-60 (risk: r.2E-02) and strontium-9Q (+D) (risk
: 1.1E-05): total cumulative risk: l.4E-02.
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Summary of Ecological Risk Assessment

Ecological risk is associated with the potential for harmful effects to ecological systems

resulting from exposure to an environmental stressor. A stressor is any physical,

chemical, or biological entity that can induce an adverse response. Stressors may

adversely affect specific natural resources or entire ecosystems, including plants and

animals, as well as the environment with which they interact. Even though the building

contains contaminants, it does not provide a suitable habitat for the ecology to thrive and,

therefore, no ecological risks are associated with the Reactor Complexes.

Summary of Principal Threat Source Material Assessment

PTSM includes or contains hazardous substance, pollutants, or contaminants that act as a

reservoir for migration of contamination to groundwater, surface water, or air that acts as

a source for direct exposure. To determine whether contaminated source

materiaVsoils/sediment should be considered PTSM, a simple quantitative assessment

evaluating the toxicity of the source was performed. The source material is considered to

be PTSM if the cumulative risk exceeds one of the followins toxicitv threshold criteria:

o Carcinogens - greater than 1E-03 worker risk

r Noncarcinogens - industrial worker HI greater than 10

For the R- and P-Reactor Complexes, the reactor vessel subunit, the disassembly basin

subunit, and parts of the building and attached structures subunit can all be considered

PTSM. This determination can be deduced from the risk summary presented in Table l.

Details can be found in Tables B-5 through B-11, which present risk characterization

summaries from the BRA for both the R- and P-Reactor Complexes. As stated

previously, it is assumed that because of similar construction and operational histories the

C-, K-, L-,P-, and R-Reactor Complexes will exhibit similar risks.

Summary of Contuminunt Migration Assessment

EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site

Contaminant migration for the R- and P-Reactor

GoldSim, a one-dimensional mass transport software

SRI\S-RP-2009-00707
Rev. I

Complexes was modeled using

package. For modeling purposes,
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the Assembly Area, General Areas, Process Area (excluding vessel), and Engine Houses

(108-1R and 108-2R) were modeled together as a single source. The Purification Area

was modeled separately. A hazardous or radiological constituent is considered to be a

CM COC if GoldSim modeling predicts that the constituent concentration in groundwater

will exceed its MCL or preliminary remediation goal (PRG) at any time in the future.

The groundwater receptor point is considered to be a hypothetical drinking water well

screened in the water table aquifer and located at the edge of the reactor building.

Under baseline conditions, nine CM COCs were identified for R-Reactor (SRNS 2009b)

and six CM COCs were identified for P-Reactor (SRNS 2008). With the exception of
lead, all of the CM COCs were radionuclides. The predicted time frame for groundwater

impact was from hundreds to thousands of years.

Conclusions

The following section summarizes the results of the BRA for each subunit at the R- and

P-Reactor Complexes as problems warranting action. These provide the basis for the

expected problems associated with the C-, K-, and L-Reactor Complexes.

Reuctor Vessel Subunit

The following problems warrant action for the reactor vessel subunits:

o The reactor vessel contains activated components with radionuclides at

concentrations exceeding the 1E-06 industrial worker risk threshold and 1E-03 PTSM

risk threshold.

o The reactor vessel is impacted with radionuclides at concentrations that may have

potential to migrate to groundwater above regulatory standards (i.e., MCLs).

Disassembly Basin Subunit

The following problems warrant action for the disassembly basin subunits:
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o Contaminated water, equipment, and sludge contain contamination with

concentrations exceedins lE-06 industrial worker risk threshold.

. Sludge and equipment at the bottom of the disassembly basin exceed the 1E-03

PTSM risk threshold.

o The presence of contamination contained in water, equipment, and sludge within the

disassembly basin has the potential to migrate to groundwater at levels that exceed

regulatory standards (i.e., MCLs).

Reactor Building and Attached Stractures Subunit

The following problems warrant action for the building and attached structures subunits:

o The building structural concrete and components may be impacted with fixed

contamination at concentrations exceeding the 1E-06 industrial worker risk threshold

and 1E-03 PTSM thresholds in portions of the building (i.e., sumps, Purification

Area).

o The building concrete and components could be impacted with contaminants at

concentrations that may have the potential to migrate to groundwater at levels

exceeding regulatory standards (i.e., MCLs).

o Sand filters on the roof of or near the disassembly basins are contaminated with

radionuclides at concentrations exceedins 1E-06 industrial worker risk threshold.2

r The building and ancillary structures may contain lead-based or polychlorinated

biphenyl (PCB-)-containing paint. If peeling, this type of paint presents ahazardhisk

for human exposure.

2 R-Reactor Complex does not have a sand filter installed; therefore, sand filters not included in R-Reactor Complex
scope.

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site

SRNS-RP-2009-00707
Rev. 1

September 2009 Page 30 of 52

V[I. REMEDIAL ACTION OBJECTIVES AND REMEDIAL GOALS

RAOs are media- or unit-specific objectives for protecting human and the environmental

receptors from exposure to contaminated media. The RAOs for the C-, K-, L-, and

R-Reactor Complexes reflect the three distinct subunits of each Reactor Complex. RAOs

are consistent for all of the reactors, as land use and exposure scenarios are the same.

Remedial goal options (RGOs) are typically identified along with the RAOs and

represent the preliminary media-specific goals that provide a measure that the RAO will
achieve for a selected remedial action; however, since this EAROD selects an ISD end

state for the Reactor Complexes, RGOs will be developed and final remedial goals (RGs)

will be selected following subsequent engineering efforts and regulatory decisions

documented in the final Area OU Proposed Plans and RODs.

The RAOs developed collaboratively by USDOE, USEPA, and SCDHEC for the Reactor

Complexes are presented below.

Reactor Vessel Subunits

The RAOs for the reactor vessel subunits are defined as follows:

Prevent the migration of radionuclides from the reactor vessel to the groundwater

at concentrations that exceed regulatory standards (i.e., MCLs) to the extent

practicable.

Prevent industrial worker exposure to activated reactor vessel components

exceeding 1E-06 industrial worker risk and 1E-03 PTSM risk thresholds.

Disassembly Basin Subunits

The RAOs for the disassembly basin subunits are defined as follows:

o Prevent the migration of radionuclides from the disassembly basin structure,

water, and/or sludges to the groundwater at concentrations that exceed regulatory

standards (i.e., MCLs) to the extent practicable.
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e Prevent industrial worker exposure to disassembly basin water, sludge, and

activated metal scrap exceeding 1E-06 industrial worker risk and lE-03 PTSM

risk thresholds.

Building and Attached Structures Subunits

The RAOs for the buildins and attached structures subunits are defined as follows:

Prevent the migration of radioactive or hazardous contaminants from the building

to the groundwater in concentrations that exceed regulatory standards (i.e.,

MCLs) to the extent practicable.

Prevent industrial worker exposure to radioactive or hazardous contamination

exceeding 1E-06 industrial worker risk and 1E-03 PTSM risk thresholds.

o Prevent animal intruder exposure to radioactive and hazardous contamination.

Ix. DESCRIPTION OF ALTERNATIVES

As described in the introduction, the end-state decision for the C-, K-, L-, and R-Reactor

Complexes is being supported by information gathered to support the end-state decision

for the P-Reactor Complex. As such, the following alternatives developed for the

P-Reactor Complex have been considered for the C-, K-, L-, and R-Reactor Complexes:

. no action, where the facility would remain in its current condition indefinitely;

o in sita decommissioning with land ase controls, which would stabilize/isolate

contamination remaining within the facility, limit the contaminant migration of

radioactive or hazardous contaminants to groundwater, prevent radioactive or

hazardous contaminant exposure to the industrial worker or animal intruder; and

. complete removal, which would return the Reactor Complex footprint to a greenfield

condition.
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Remedy components, common Elements, and Distinguishing Features of Each
Alternative

No Action

A No Action alternative for decommissioning is required by the National Oil and

Hazardous Substances Pollution Contingency Plan (NCP) to serve as a baseline for

comparison with other remediation alternatives.

Under this alternative, no efforts would be made to control access, limit exposure, or

reduce contaminant toxicity, mobility, or volume. The no action alternative would leave

all three subunits in their current condition, with no additional controls.

No action would consist of the building subunit remaining in place indefinitely,

containing the current inventory of radionuclides and hazardous materials. No planned

on-going building maintenance would be performed and no additional measures would be

taken to preclude water ingress or egress or human and ecological access. The building

structure would be allowed to deteriorate.

There are no capital, construction, or operation and maintenance (O&M) costs for the No

Action alternative. This alternative does not entail five-year remedy reviews. This

alternative can be implemented immediately.

The cost estimate associated with the No Action alternative is as follows:

o Capital:

r O&M:

o Present-Worth:

In Situ Decommissioning with Land Use Controls

The basic premise of ISD is that the most cost-effective approach to isolating and

containing residual radioactivity from past nuclear operations is internment of the

radiological contamination in place to allow natural radioactive decay to reduce hazards

$0

s0

$0
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to manageable levels. This method limits release of radiological contamination to the

environment, minimizes radiation exposure to workers, prevents human/animal access

into the building, and allows for ongoing monitoring of the decommissioned facility.

Under the ISD scenario, the specific end-state configuration will be determined at the

time the particular Reactor Complex is addressed. It is likely that a majority of the

Reactor Building would remain, with the below-grade equipment and spaces grouted, as

well as the Reactor Vessel. The Reactor Vessel would be stabilized in place using a

grout with appropriate physical and chemical characteristics. The existing water would

be removed from the Disassembly Basin. It is also likely that the stack and the above-

grade structure of the Disassembly Basin would be removed due to safety and structural

integrity concerns. In addition, the below-grade structure of the Disassembly Basin

would be grouted and capped. Land use controls (LUCs) would be implemented and/or

maintained to preclude uses other than industrial.

ISD would consist of 1) maintaining the structural integrity of the above-ground portions

of each facility for a period of at least 200 years, preventing exposure to receptors from

residual short-lived radioisotopes in building structure and preventing tritium migration

from the Reactor Building Complex (RBC) due to infiltration; 2) stabilizing contaminants

in place as necessary to prevent unacceptable release to the environment; and 3) sealing

the building to eliminate routes of human and animal intruder access thereby eliminating

unacceptable exposure to radiological or hazardous contamination. In addition, the roofs

over portions of the Process Area would be designed, and maintained for 1350 years, to

shed water and prevent vegetative growth, thus helping to prevent water infiltration into

the Process Room due to roof degradation/collapse. This will help delay water contact

with the long-lived isotopes present in the Reactor Vessel. This timeframe is supported

by the structural integrity analysis conducted for P- and R-Reactor Complexes (WSRC

2008b, SRNS 2009a). See Alternative B in Table B-4 of Appendix B.

Institutional controls (ICs) (i.e., LUCs) would also be implemented to prevent direct

human/animal exposure and to preclude uses other than industrial while operational

activities occur at these facilities between sisnature of this EAROD and the comoletion
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of the USDOE's mission involving these facilities. Final LUC objectives would be

determined in the final RODs for the specific Area OUs.

A range for costs for ISD of the P-Reactor Complex was developed and the costs for the

other Reactor Complexes are expected to be similar. Since the specific design of the ISD

end state would not be developed until the Feasibility Study phase of the Area OUs, it is

appropriate to look at the range of costs for various ISD confrgurations. The present

value cost ranges from the P-Reactor Complex are listed below:

. Capital:

o O&M:

o Present-Worth:

- $31,043,600 - $t42,110,000

- s21,497,395 - 594,147,975

- $52,540,985 - $236,257,975

Complete Removal

Complete removal entails demolition,

all above- and below-grade structures,

disassembly basin.

packaging, transportation, and offsite disposal of

together with all the contents of the building and

The Complete Removal alternative requires no surveillance and monitoring costs and has

a low implementability. The Complete Removal alternative provides a level of long-term

protection for human and ecological receptors and meets the RAOs. However, removal

and disposal of the building to another location with no reduction of toxicity results in the

problem simply transferred elsewhere and not effectively managed. In addition, the risk

to workers during removal activities would either result in potentially exposing workers

to direct contamination or require work to be conducted remotely. Likewise, the

segregation and reduction of waste into manageable sizes for packaging and transport

would also require remote operations or result in worker exposure as well. Finally,

selection of an appropriate waste repository for disposition of contaminated building and

reactor components is limited and complete removal is the most expensive alternative.

The present value cost estimate associated with the complete removal alternative is as

follows:
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o Capital:

. O&M:

o Present-Worth:

$366,490,000

$0 (since no contamination is left behind to manage)

$366.490.000

X. COMPARATIVE ANALYSIS OF ALTERNATIVES

Each of the remedial alternatives was assessed against evaluation criteria to provide the

basis for selecting a remedy. The criteria are identified in 40 Code of Federal

Regulations (CFR) 300.a30(e)(9XA-D and are derived from the statutory requirements of

CERCLA $ l2l. Table 2briefly explains each of the nine criteria.

Comparative Analysis for the Reactor Complex Alternatives

The following sections present a comparative analysis of the three remedial action

alternatives considered for the Reactor Complexes. The alternatives are compared based

on their relative achievement of NCP threshold and primary balancing criteria. This

analysis identifies the trade-offs between alternatives. The comparative analysis of

alternatives is summarized in Table 3.

The alternatives are also compared based on their relative achievement of threshold and

primary-balancing criteria. Modiffing criteria (i.e., state or support agency acceptance

and community acceptance) will be evaluated after the public comment period on the

EAPP.

Overall Protection of Human Health and the Environment

The No Action alternative is not protective of human health or the environment nor does

it achieve RAOs because no controls are established to preclude water ingress or egress

or human and ecological access. The ISD and complete removal alternatives effectively

protect human and ecological receptors and achieve RAOs.
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Compliance with ARARs

As shown in Table 3, the No Action altemative would not be compliant with chemical-

specific, location-specific, or action-specific ARARs. Both ISD and the complete

removal alternative can be implemented in a manner compliant with identified ARARs.

See Appendix C, Table C-l for details on the ARARs for the end-state decision for the

Reactor Complexes.

Long-Term Effectiveness and Permanence

The No Action alternative does not provide any long-term effectiveness or pennanence

since no controls are established to preclude water ingress or egress or human and

ecological access. The ISD alternative eliminates receptors' exposure to contaminants

from the Reactor Complexes and prevents exposure to groundwater through the use of

LUCs to prohibit the use of groundwater. ISD would require long-term monitoring to

ensure continued effectiveness and is long term in nature. The complete removal

alternative permanently eliminates contaminants from the Reactor Complexes and is also

long term in nature. However, the waste and its hazard potential would still persist in

another location though the associated risks would be addressed by the design and

operations of the accepting disposal facility.

Reduction of Toxicity, Mobility, or Volume through Treatment

The No Action alternative does not reduce the toxicity, mobility, or volume of

contaminants. Through the use of ISD, the mobility of contaminants would be greatly

reduced. Complete removal permanently eliminates contaminants from the Reactor

Complexes, thus reducing the toxicity, mobility, and volume of contaminants at SRS and

negating the need for treatment.

Short-Term Effectiveness

The No Action alternative presents no short-term effectiveness and is not protective of

human or ecological receptors.
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ISD has a high short-term effectiveness and requires only temporary disturbance of

contaminated media during construction activities. For example, stabllization of the

subsurface components of the Reactor Complexes (i.e., reactor vessels) can be achieved

with limited direct contact between workers and activated metal and concrete

components. Engineering controls and health/safety procedures would be implemented

to protect remedial workers, on-unit workers, animal intruders, the community, and the

environment.

Complete removal has low short-term effectiveness. Engineering controls and health/

safety procedures would be implemented to protect remedial workers, on-unit workers,

the community, and the environment; however, short-term risks to human health would

result from demolition, size reduction, waste management (i.e., handling, packaging,

etc.), and transportation associated with the removal and shipment of waste materials

offsite.

The No Action alternative does not achieve RAOs while alternatives ISD and Complete

Removal would achieve RAOs upon completion of implementation.

Implementability

No construction is required for the No Action alternative so it could be implemented

immediately. Implementation of ISD is achieved using construction equipment,

materials, and methods that are readily available to complete ISD and conduct ongoing

surveillance and monitoring. The complete removal alternative requires no surveillance

and monitoring but would be difficult to implement as compared to ISD due to physical

work associated with highly activated materials.

Cost

The total present-worth costs of the alternatives addressing the P-Reactor Complex

reactor vessel, building, and disassembly basin subunits were estimated to be $0 for the

No Action alternative, $52,540,985 - $236,257 ,875 for alternative ISD, and $366,490,000

for Complete Removal. These P-Reactor Complex costs are presented for comparative
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Table 2. Summary of CERCLA Evaluation Criteria

Table 3. Comparison of Alternatives Against the CERCLA Criteria

Threshold Criteria:
. Overall Protectiveness of Human Health and the Environment determines whether an alternative eliminates,

reduces, or controls threats to public health and the environment through ICs, engineering controls, or
treatment.

. Compliance with applicable or relevant and appropriate requirements (AMRs) evaluates whether the
altemative meets Federal and state environmental statutes, regulations, and other requirements that pertain to
the site. ARARs may be waived under certain circumstances. ARARs are divided into chemical-specific,
location-specifi c, and action-specifi c criteria.

Primary Balancing Criteria:
Long-Term Effectiveness and Permanence considers the ability of an altemative to maintain protection of
human health and the environment over time. It evaluates magnitude of residual risk and adequacy of
reliability of controls.
Reduction of Toxicity, Mobility, or Volume of Contaminants through Treqtment evaluates an altemative's use
of treatment to reduce the harmful effects of principal contaminants, their ability to move in the environment,
and the amount of contamination present.

Short-Term Effectiveness considers the length of time needed to implement an altemative and the risks the
altemative poses to workers, residents, and the environment during implementation.

Implementabiifty considers the technical and aciministrative feasibility of implementing the altemative,
including factors such as the relative availability ofgoods and services.

Cosl includes estimated capital and annual operations and maintenance costs, as well as present worth cost.
Present worth cost is the total cost of an alternative over time in terms of today's dollar value. Cost estimates
are expected to be accurate within a range of+50 to -30 percent.

Modifying Criteria:
a

a

State Support/Agency Acceptarce considers whether USEPA and SCDHEC agree with the analyses and
recommendations by the USDOE.

Community Acceptance considers whether the local community agrees with the Preferred Altemative,
Comments received on the Proposed Plan during the public comment period are an important indicator of
communitv acceutance.

Alternative

OT
Fl!r:dtr
F#H

EE5>r'E

a

F
6)

Q

ooq)

(,
,q)

3
d!

tl

,EEN3
---
Or.
.:h

&:

6

q)

ql
F

I

v)

c)

a

O

No Action No No Poor Poor None N/A $0

In Situ Decommissioning Yes Yes Good Medium High Easy
$52,540,985 to
$236,257,875

Complete Removal Yes Yes Good High Low Difficult $366,490,000

N/A - Not Applicable.
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analysis. The ISD cost for each Reactor Complex will be evaluated during the Area OU

Feasibility Studies. Detailed breakdowns of the P-Reactor Complex cost summaries are

included in Appendix D.

XI. THE SELECTED REMEDY

The selected alternative is the alternative that provides the greatest level of protection to

human and ecological receptors in a comparable time frame as evaluated under the

CERCLA criteria. Consistent with the preferred alternative for the P-Reactor Complex,

the selected alternative for the C-, K-, L-, and R-Reactor Complexes is ISD with LUCs.

ISD meets the RAOs and provides the best balance among the nine criteria, focusing

heavily on the short-term effectiveness, implementability, and cost criteria, while

resulting in a remedy that provides a high level of long-term protection.

Detailed Description of the Selected Remedy

Based on the earlier evaluation of alternatives and supported by the detailed evaluation of

alternatives performed in the Combined Document (SRNS 2008) for the P-Reactor

Complex, the selected remedy for final end-state decision for the C-, K-, L-, and

R-Reactor Complexes is ISD with LUCs.

Under the ISD scenario, the specific end-state configuration will be determined at the

time the particular Reactor Complex is addressed. It is likely that a majority of the

Reactor Building would remain, with the below-grade equipment and spaces grouted, as

well as the Reactor Vessel. The Reactor Vessel would be stabilized in place using a

grout with appropriate physical and chemical characteristics. The existing water would

be removed from the Disassembly Basin. It is also likely that the stack and the above-

grade structure of the Disassembly Basin would be removed due to safety and structural

integrity concerns. In addition, the below-grade structure of the Disassembly Basin

would be grouted and capped. LUCs (Table 4) would be implemented andlor maintained

to preclude land uses other than industrial.
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ISD would consist of l) maintaining the structural integrity of the above-ground portions

of each facility for at least a period of 200 years, preventing exposure to receptors from

residual short-lived radioisotopes in building structure and preventing tritium migration

from the RBC due to infiltration; 2) stabilizing contaminants in place as necessary to

prevent unacceptable release to the environment; and 3) sealing the building to eliminate

routes of human and animal intruder access thereby eliminating unacceptable exposure to

radiological or hazardous contamination. In addition, the roofs over portions of the

Process Area would be designed, and maintained for 1350 years, to shed water and

prevent vegetative growth, thus helping to prevent water inf,rltration into the Process

Room due to roof degradation/collapse. This will help delay water contact with the long-

lived isotopes present in the Reactor Vessel. This timeframe is supported by the

structural integrity analysis conducted for P- and R-Reactor Complexes (WSRC 2008b,

SRNS 2009a). See Alternative B in Table B-4 of Appendix B.

USDOE expects the selected altemative to satisfy the statutory requirements in CERCLA

Section lzl(b), which are to (l) be protective of human health and the environment, (2)

comply with ARARs, (3) be cost-effective, (4) utilize permanent solutions and alternative

treatment technologies or resource recovery technologies to the maximum extent

practicable, and (5) permanently and significantly reduce the volume, toxicity or mobility

of the hazardous substances, pollutants, and contaminants. Additionally, the selected

alternative meets the statutory expectation of the NCP that alternatives be considered

"that involve little or no treatment, but provide protection of human health and the

environment primarily by preventing or controlling exposure to hazardous substances,

pollutants, or contaminants, through engineering controls and, as necessary, ICs to
protect human health and the environment and to assure continued effectiveness of the

response action." [40 CFR 300.430(e)(3xii)]. Although this alternative is the preferred

end state, details as to the specific nature, extent, and costs associated with the final ISD

end state would be included in the final ROD for each specific Area OU.
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Institutional controls will be implemented by:

Access controls to prevent exposure to on-site workers via the Site Use Program,

Site Clearance Program, work control, worker training, worker briefing of health

and safety requirements.

o Access controls to prevent exposure to trespassers, as described in the 2000

RCRA Part B Permit Renewal Application, Volume I, Section F.1, which

describes the security procedures and equipment, 24-hour surveillance system,

artificial or natural barriers, control entry systems, and warning signs in place at

the SRS boundarv.

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 this EAROD 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 andlor 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 EAROD with USEPA and SCDHEC review and approval.
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In addition, if the site is ever transferred to nonfederal ownership, a survey plat of the OU

will be prepared, certified by a professional land surveyor, and recorded with the

appropriate county recording agency.

The selected remedy for the Reactor Complexes leaves hazardous substances in place that

pose a potential future risk and will require land use restrictions as long as necessary to

keep the selected remedy fully protective of human health and the environment. As

agreed on March 30, 2000, among the USDOE, USEPA, and SCDHEC, SRS is

implementing 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 LUCs for the R-Reactor Complex will be addressed in the

final RAOU LUCP, which is being implemented on an accelerated schedule due to the

passing of legislation (i.e., American Recovery and Reinvestment Act). Because the

remedial actions for C-, K-, and L-Reactor Complexes will be implemented further in the

future, an Early Action LUCP (EALUCIP) will be submitted for these three Reactor

Complexes. The EALUCP referenced in this EAROD will provide details and specific

measures required to implement and maintain the LUCs selected as part of this remedy

for C-, K-, and L-Reactor Complexes. The USDOE is responsible for implementing,

maintaining, monitoring, reporting upon, and enforcing the LUCs selected under this

EAROD. Upon final approval, the EALUCIP 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. The approved EALUCP will establish implementation, monitoring,

maintenance, reporting, and enforcement requirements for the C-, K-, and L-Reactor

Complexes. The EALUCP 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 EAROD 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 ICs.
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USDOE has recommended that residential use of SRS land be controlled; therefore,

future residential use and potential residential water usage will be restricted to ensure

long-term protectiveness. LUCs, including institutional controls, will restrict the Reactor

Complexes to future industrial use and will prohibit residential use of the area.

Unauthorized excavation will also be prohibited and the waste unit will remain

undisturbed. Land use controls selected as part of this action will be maintained for as

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

environment and termination of any land use controls will be subject to CERCLA

requirements for documenting changes in remedial actions.

The LUC objectives necessary to ensure protectiveness of the selected remedy are:

o Restrict unauthorized worker access and prevent unauthorized contact, removal,

or excavation of contaminated media:

r Prohibit the development and use of property for residential housing, elementary

and secondary schools, child care facilities and playgrounds;

o Maintain the integrity of any current or future remedial or monitoring systems;

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

r Prevent construction of inhabitable buildinss without an evaluation of indoor air

quality to address vapor intrusion.

It is important to recognize that USDOE operational activities will continue to occur at

the C-, K-, and L- facilities after the EAROD is signed and issued. Although CERCLA

five-year remedy reviews will be conducted to confirm the presence and effectiveness of

the LUCs and the continued appropriateness of the ISD end state, ongoing operational

activities will not be included in the reviews. Additionally, the agreement on the ISD end

state will not require ongoing operational activities to cease until USDOE's mission

involving these facilities is complete.
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Because the EALUCIP is not proposing additional LUCs other than those currently used

at SRS, an Early Action Remedial Action Implementation Plan (RAIP) will not be

submitted. Approval of the EALUCP would constitute remedial action start.

The current and future land use for the C-, K-, L-, and R-Reactor Complexes is industrial

with USDOE maintaining control of the land. In the long term, if the property is ever

transferred to nonfederal ownership, the U.S. Government will take those actions

required by Section 120(h) of CERCLA.

Cost Estimate for the Selected Remedy

The information in the cost estimate summary is based on the best available information

regarding the anticipated scope of the remedial alternative. Detailed breakdowns of these

cost summaries are included in Appendix D. Changes in the cost elements are likely to

occur as a result of new information and data collected during the engineering design of
the remedial alternative. This is an order-of-magnitude engineering cost estimate that is

expected to be within +50 to -30 percent of the actual project cost. More refined

estimates for ISD cost for each Reactor Complex will be evaluated during the specific

Area OU alternative analvsis.

Summary of Present Value Costs

Capital:

o&M:

Present worth:

s3 1,043,600 - $142,1 10,000

s21,497,395 - 594,147,97 5

s52,540,985 - 5236,257,97 5

Estimated costs associated with the selected remedy are based on a 3.9Yo discount rate

over a 200-year period and are summarized above.

Estimated Outcomes of Selected Remedy

The expected condition after the selected alternatives have been implemented is that ISD

of the Reactor Complexes, in combination with LUCs, including ICs, would eliminate
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exposure for human and ecological receptors. After implementation of the remedial

actions, the Reactor Complexes will remain industrial areas with land use restrictions.

The Selected Remedy for the Reactor Complexes will meet RAOs through the following

means:

Prevent industrial worker exposure to radioactive or hazardous contamination

exceeding 1E-06 industrial worker risk and lE-03 PTSM risk thresholds from the

Reactor Complexes by controlling access to the building and associated structures

through engineering controls and LUCs

Prevent migration of radiological and hazardous contaminants from the Reactor

Complexes to groundwater to the extent practicable through infiltration control,

stabilization, and isolation of contamination remainins within the Reactor

Complex

Prevent animal intruder exposure to radioactive and hazardous contamination

within the Reactor Complexes by controlling access to the building and associated

structures through engineering controls.

XII. STATUTORY DETERMINATIONS

Based on the Resource Conservation and Recovery Act Facility Investigation / Remedial

Investigation Report with Baseline Risk Assessment and Corrective Measures Study /
Feasibility Studyfor the P-Area Operable Unrl (SRNS 2008) and similarities between the

P-Reactor Complex and the c-, L-, K-, and R-Reactor complexes, the Reactor

Complexes pose a threat to human health and the environment. To address the threat,

ISD with LUCs has been selected as the final end-state decision for the C-, K-, L-, and

R-Reactor Complexes. Both the current and reasonably anticipated future land use is

industrial.

The selected remedies are protective of human health and the environment, comply with

federal and state requirements that are legally applicable or relevant and appropriate to
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the remedial action (unless justified by a waiver), are cost-effective, and utilize

permanent solutions and altemative treatment (or resource recovery) technologies to the

maximum extent practicable. These remedies, once fully designed in specific Area OU

documentation and decision documents, also satis$' the statutory preference for treatment

as a principal element of the remedies (i.e., reduce the toxicity, mobility, or volume of

materials comprising principal threats through treatment).

Because the selected 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 environment.

The selected remedy for the Reactor Complexes leaves hazardous substances in place that

pose a potential future risk; therefore, each Area OU covered by this EAROD will require

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

and the environment. As agreed on March 30,2000, among the USDOE, USEPA, and

SCDHEC, SRS is implementing a LUCAP to ensure that the LUCs required by numerous

remedial decisions at SRS are properly maintained and periodically verified. The LUCs

for the R-Reactor Complex will be addressed in the final RAOU LUCIP, which is being

implemented on an accelerated schedule due to the passing of legislation (i.e., American

Recovery and Reinvestment Act). Because the remedial actions for C-, K-, and L-

Reactor Complexes will be implemented further in the future, an EALUCIP will be

submitted for these three Reactor Complexes. The EALUCIP incorporated by

reference into this EAROD will provide details to discuss interim LUCs that are currently

used at the site and the specific measures required to implement and maintain the LUCs

selected as part of this remedy for C-, K-, and L-Reactor Complexes. The USDOE is

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

LUCs selected under this EAROD. Upon final approval, the EALUCP will be appended

to the LUCAP and is considered incorporated by reference into this EAROD, establishing

LUC implementation and maintenance requirements enforceable under CERCLA and the
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SRS FFA. The approved EALUCP will establish implementation, monitoring,

maintenance, reporting, and enforcement requirements for C-, K-, and L-Reactor

Complexes. The EALUCIP 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 EAROD 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 ICs. As previously

stated, unit-specific LUCs objectives for the Area OUs will be deferred to the final ROD

for each Area OU.

X[I. EXPLANATION OF SIGNIFICANT CHANGES

Because this EAROD Revision 0 submittal period overlapped with the EAPP public

comment period, additional comments received during the 45 day public comment period

are included in Appendix A. The remedies selected in this EAROD do not contain any

significant changes from the preferred alternatives presented in the EAPP.

XIV. RESPONSIVENESS SUMMARY

A public workshop was held in North Augusta, SC on July 28,2009. The workshop was

well publicized and included representatives from the USEPA Region 4, SCDHEC, and

the South Carolina SHPO.

The Responsiveness Summary, which includes responses to public comments received

during the public comment period and the public workshop, is included as Appendix A of
this document.

XV. POST-ROD DOCUMENT SCHEDULE AND DESCRIPTION

In response to accelerated scope under the Recovery Act, removal activities will be

implemented at the R-Reactor Complex under a separate post-ROD administrative path

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 2009

sR}{s-RP-2009-00707
Rev. 1

Page 49 of 52

(SRNS 2009b). For this reason, the forecast schedule for the post-ROD documentation

provided below is specific to the C-, K-, and L- Reactor Complexes (see Appendix E).

o SRS submittal of Revision 0 EALUCP is scheduled for Januarv 6.2010.

o USEPA and SCDHEC will receive 90 calendar davs for review and comment

the Revision 0 EALUCP.

o The SRS revision of the EALUCP will be completed 60 calendar days after

receipt of all regulatory comments.

. USEPA and SCDHEC will receive 30 calendar days for final review and approval

of the EALUCP.

o The projected Early Action Remedial Action start date is January 12,2011.
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APPENDIX A

RESPONSIVENESS SUMMARY

Appendix A.1

Responses to Public Comments from the Public Workshop on July 28,2009

Appendix A.2

Responses to Public Comments on the Early Action Proposed Plan for the C-, K-, L-, and
R-Reactor Complexes
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RESPONSIVENESS SUMMARY

The 45-day public comment period for the Early Action Proposed Plan for the C-, K-,L-, and R-

Reactor Complexes began on June 18, 2009 and ended on August 03,2009. During the public

comment period, a public workshop was held in North Augusta, SC on July 28, 2009. The

workshop was well publicized and included representatives from the U.S. Environmental

Protection Agency-Region 4 (USEPA), South Carolina Department of Health and Environmental

Control (SCDHEC), and the South Carolina State Historic Preservation Office (SHPO).

This Responsiveness Summary includes responses to public comments received during the

public workshop (Appendix A.1) and the public comment period (Appendix A.2).

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 2009

SRNS-RP-2009-00707
Rev. I

Page A.0-4 of A.0-4

This page was intentionally left blank

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 2009

sRNS-RP-2009-00707
Rev. I

Page A.1-1 of A.1-16

Appnxorx A.1

RnspoNsns ro Punr,rc CouvrpNrs FRoM THE PuBLrc WoRxsnop oN JuLy 28.2009
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Comments from the Public Workshop - Julv 28.2009 - Held in North Aususta. SC.

1. There is no information regarding P Area risk. Where can we find that information? What
problems were encountered and how will/were handled? The public needs to be made aware
the risks and progress at various stages of project development. Readable documents that
provide the risks, lessons learned, etc. should be provided to the public, suggest an executive
summary type document. A lesson learned fact sheet would also be nice as we continue to
move toward closing all five reactors.

Response: Information pertaining to P Areu can hefoand in:

o "RCRA Facility Investigation/Remedial Investigation wilh Baseline Risk
Assessment and Comective Meusures Study/Feasibility Stady for the P-Area
Operuble Unit' (rySRC-RP-2007-4032, Revision 1.2, December 2008);

, "Early Action Proposed Plan for the P-Area Operable Unit' (WSRC-RP-2007-
4064, Revision 1.1, June 2008);

. uEarly Action Record of Decision for the P-Area Operable Unit' (VSRC-RP-
2008-4037, Revision 1.1, December 2008);

o "Explunation of Signi/icant Dffirence for the Revision 1.1 Early Action
Record of Decision for the P-Area Operable Unit' (SRNS-RP-2009-00704,
Revision 1, September 2009).

P-Reactor has been andergoing deactivation activities similar to those activities that are
occuting at R-Reactor.

In general, pablic notices ure issued to the public at the following stuges of project
development:

o Pablic Comment Periods for Proposed PIan documents (e.g., Early Action
Proposed Plans, Statement of Basis/Proposed Plans, etc.)

c Pablic Notices of Availahilityfor three-Party (USDOE, USEPA, and SCDHEC)
signed Records of Decision (e.9., Early Action Records of Decision,
Explanation of Signfficant Differences, Records of Decision, etc.)

t Puhlic Notices of Availability of Pre-Construction Brie/ing Fact Sheets prior to
construction starts

The Federal Facility Agreement Administrative Record FiIe, which contuins the
information pertaining to the selection of the early response action, is available ut the

following locations:
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U.S. Department of Energy
Public Reading Room
Gregg-Graniteville Library
University of South Carolina - Aiken
171 University Parkway
Aiken, South Carolina 29801
(803) 64r-346s

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

2. What documents i.e., EIS, PAs, etc., are there and what public involvement is there after this
Work Shop?

Response: The documents for the C-, K-, L-, and R-Reuctor Complexes which are required
under the CERCLA remedial process sre as follows:
o Early Action Proposed Planfor C-, K-, L- and R-Reactor Complexes;
. Early Action Record of Decisionfor c-, K-, L- and R-Reuctor complexes;
o Eutly Action Lund Use Control Implementation PIan for C-, K-, and L-Reactor

Complexes;
o In the futare, C-, K-, and L-Reactor Complexes will follow the CERCLA remedial

documentation pathway when the investigation/characterization phases begin 6crul
Facility Investigation / Remedial Investigation, Buseline Risk Assessment, Corrective
Measures Study / Feusibility Study, Stutement of Basis / Proposed Plan, Record of
Decision, etc.);

In addition, thefollowing CERCLA removal process docaments are required:
o Removul Site Evaluation Report/Engineering Evaluation/Cost Analysis for R-Reactor

Building (105-R) Complex and associated Action Memorandum;
o Removal Site Evaluation Report/Engineering Evaluation/Cost Analysis for R-Area

Operable Unit Process Sewer Lines and ussociated Action Memorandum;
o Removal Site Evaluation Report/Engineering EvalaatiordCost Analysisfor R-Area Ash

Basin und sssociated Action Memorandum;
c Statement of Basis / Proposed Plan for R-Area Operable Unit with Pubtic Comment

Period;
o Record of Decision for R-Area Operable Unit;
o Land Use Confiol Implementation Planfor R-Areu Operable Unit
o Post Construction Report with Removal Action Reports for R-Area Operable Unit

The public will have an opportanity to comment on the preferred ulternative in all of the
Removul Site Evuluation Report/Engineering Evaluation/Cost Analysis documents und the
St atement of B asis/Prop o s e d Plan s.

3. How does the public access documents regarding this reactor activity? Can this information
and/or documents be placed on line?
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Response: CERCLA requires that the public be given sn opportunity to review und
comment on the proposed remedial qlternative. Public participation requirements are
listed in Sections 113 snd 117 of CERCLA (42 United States Code Sections 9613 and
9617). These requirements include estahlishment of an Administrative Record File thst
documents the investigation snd selection of the remedisl alternstive and allows for public
review und comment regarding those alternutives. The Administrative Record File must be
established st or nesr the focility at issue.

The SRS Federal Facility Agreement Community fnvolvement Plan 0rySRC-RP-96-120,
Revision 5) is designed to facilitate public involvement in the decision-muking process for
permitting, closure, and the selection of remedial alternatives. The SRS Federal Facility
Agreement Community Involvement PIan addresses the rcquirements of RCRA, CERCLA,
und the Nationsl Environmental Policy Act, 1969 (NEPA). Section 117(a) of CERCLA, as
amended, reqaires notice of any proposed remedial action and provides the pablic an
opportanity to participate in the selection of the remediul action.

The Federal Facility Agreement Administrutive Record FiIe, which contains the
information pertaining to the selection of the early response action, is avuilable at the

following locations:

U.S. Department of Energy
Public Reading Room
Gregg-Graniteville Library
University of South Carolina - Aiken
l7l University Parkway
Aiken, South Carolina 29801
(803\ 64r-346s

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

In general, Statement of Basis/Proposed Plans und Removal Site Evuluation Report/
Engineering Evalaatiott/Cost Analysis are posted on the external webpage during public
comment periods.

4. How is the public aware of these types of public meetings? Is there more planned? How is
the general public notified of these meetings? I only saw a newspaper story today and it was
in the legal notices, can a better and timelier job of notification be done?

Response: The public is notffied of public comment periods and public workshops through
lfte SRS Environmental Bulletin, a newsletter sent to citizens in South Carolina and
Georgiu, und throagh notices in the Aiken Standard, the Allendale Citizen Leader, the
Augusta Chronicle, the Burnwell People-Sentinel, and The State newspaper. No
additionul public meetings are planned, but they can be reqaested by the pablic during the
public comment period for those reactor specilic actions that will be proposed in the

futare.
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5. Can the CAB briefings be placed on line for the public?

Response: CAB Meeting Summuries can be obtained through the following website:
http ://www. s r s. g ou/g e n e r aUo utr e ac As r s - c ab/s r s - c a b. h tml

6. It was stated that all 5 reactors are similar. There appears to be some similarity discrepancies
with the data presented such as big differences in the numbers. Can you explain why they
are still considered similar?

Response: The operations at and design of each of the ftve Reactor Complexes were all
similsr. Operuting conditions in the Reactor Complexes were similar (i.e., temperature,
prcssure, fueUtarget materials, etc), resalting in closely associuted types of naclear
materiuls and contaminunts. Further, the construction history/design"/materials for each
resctor are comparable, resulting in similarities in the type of media impacted (i.e.,
concrete, metal). The differences in curie content between the media in the difference
reactors is largely due to differences in the operation time period for each reactor. P-
Reactor operated the longest, whereas R-Reuctor operated the shortest, bracketing the
petiods of operation for the other reuctors. In addition, a calorimeter failare ut R-Reactor
contributed the largest contsminsnt inventory to the disassemhly hasin sludge of all the
teactors. Hoh,ever, these differences in values are not signfficant enough to warrsnt a
different remedial approachfor any of the reactors.

7. There are differences in design between Hanford and SRS reactors, did they perform similar
functions? Is our reactor like Hanford's? They had the same mission yet they are taking a
different approach. Why is the disposition different between the two (SRS and Hanford)?
Has a source term evaluation for each reactor been performed?

Response: Both the llanford Reuctors snd the SRS Reuctors mude naclear materials for
the United States Government. However, the two sets of reactors are very different
hecause they were huilt to different speci/ications. The Hanford Reactors were graphite
moderated, while the SRS Reactors were heavy-wuter moderuted. The disposition of the
Hanford Reuctors is different from the SRS Reactors because the Hanford Core Team
elected to place their reactors in SafeStor for 75 ye&rs, to allow the contaminants to decay
for 75 years before taking /inal remediul actions to close the Hanford Reactors. The SRS
Core Team has chosen In Situ Decommissioning which provides for Jinal disposition of
the contaminants ut this time. Some of the key differences that resulted in these diverse
disposition paths are as follows:
o The reuctor vessel al ,SR^l is below-grade, whereas the reactor block at llunford is

above-grade which poses q grester exposare risk;
o The SRS moderator (heavy water) can be removed, whereas the Hanford gruphite

moderator remains in place;
o The SRS reactors ate miles from the river, whereas the Hanford reactors are locsted

next lo the river, thus increasing the potential for release of contamination to the river.

The soarce term evaluation for P- and R-Reactors has been performed und will be
discussed in the docaments speci/ic to the particulur Reactor.

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 2009

SRNS-RP-2009-00707
Rev. I

Pase A.l-7 of 4'.1-16

8. Is it correct that this In Situ decision doesn't preclude other decisions from being made? Is it
correct that this EAPP is not a final plan for each individual reactor, but a collective
approach? A member of the public used the analogy that all (reactor areas) will have shirts,
trousers, shoes but not all same shape/color, this EAPP is broad framework.

Response: The In Situ Decommissioning (ISD) decision is a collective upproach that
permits all the reuctors to follow s standardized means of decommissioning, specijically
grouting the reuctor vessel in place, Jilling the below-grade portions of the building with
grout, and leaving most of the above-grade portions of the bailding in place. Consistent
with the Area Completion approuch, planning and design efforts for the different Reactor
Compl*es will address the specffic remedial activities. At that time, the aSDOE will huve
a better understanding of site characterization and risks, and can better formulate the
engineering details to ensure protection of haman health and the environment while
preserving, to the extent practicahle, the historic signiJicance of the speciJic Reactor
Complex.

9. Is the significance being it (reactor vessel) can't go anywhere?

Response: The reactor vessel would have to be size reduced in order to temove, transport,
and dispose of it. Due to the high radiation levels ussociated with the vessel, size reduction
of the vessel would be very dfficult and expensive to implement in order to keep worker
exposure to safe levels.

10.Is there a schedule for putting out the risk assessment? When will P-Area have a LUCP
developed?

Response: The baseline risk assessment for P Area and R Area has been completed and
cun he found in the URCRA Facility Investigation/Remedial Investigation with Baseline
Risk Assessment and Corrective Measures Stady/Feasihility Study for the P-Area Operable
Unit' (WSRC-RP-2007-4032, Revision 7.2, December 2008), and in the "RCRA Facility
Investigation/Remedial Investigation with Baseline Risk Assessment and Corrective
Measures Study/FeasibiliA Sndy for the R-Area Operahle Unit' 0ilSRC-RP-2008-4035,
Revision 1.1, July 2009). The Land Use Control Implementation Plan for P-Area
Operahle Unit is scheduled for regulutory approval in 2011. The P-Area Operable Unit
und the R-Area Operable unit documents that contain the baseline risk assessmenl are part
of the Administrative Record FiIe. In addition, the P-Ares Operable Unit Land Use
Control Implementation Plan wiII become part of the Administrutive record File.

The Federul Facility Agreement Administrative Record File, which contuins the
information pertaining to the selection of the early response action, is avuilable at the

following locutions:
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U.S. Department of Energy
Public Reading Room
Gregg-Graniteville Library
University of South Carolina - Aiken
171 University Parkway
Aiken, South Carolina 29801
(803) 64r-346s

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

1L Is there a risk to public in leaving the Reactor at Savannah River?

Response: No. Grouting the Reactor Vessel in place will provide long-term protectiveness
and, as long us the encapsulation remains sound and is muintained, no credible release
mechanisms exist for the radionuclide contuminants from the Reactor Vessel. The
encapsalation und cover system proposed as psrt of In Situ Decommissioning will reduce
the mobility and toxicity of the contaminunts throagh long-term stubilization and
solidi/ication.

12. Clarify the location and function of the engine houses for all reactors?

Response: Two engine hoases are sttuched externally to each of the Reactor Buildings.
The engine houses were constracted with and connected to the Reactor Buildings at the
minus 20-ft elevation. The engine houses provided back-ap emergency power for reactor
operations.

13. Residual activity in the reactor vessel is activated stainless steel. What is the half life in the
stainless steel?

Response: Stsinless steel is primarily comprised of the elements iron, chromium, nickel,
and manganese, ss weII us minute qaantities of dozens of other trace elements (including
niobium, earbon, molybdenum, chlorine, silver, and technetium, etc.). These elements of
the stuinless steel become radiouctive from the nuclear /ission occaning in the reactor
vessel. Each element hus its own individual radiological properties including half-life.
Some of the more important radioactive elements of stainless steel (und their half-lives)
ure: carbon-l4 (5,720 yrs); chlorine-36 (301,000 yrs); cobalt-60 (5.3 yrs); iron-S5 (2.7 yrs);
molydenym-93 (3,500 yrs); niobium-g4 (20,000 yrs); nickel-sg (76,000 yrs); nickel-63 (101
yrs); silver-[08m (420 yrs); and technetium-99 (213,000 yrs).

14. Is the class of construction of Disassembly Basin different from the remainder of structure,
not as robust?

Response: The class of constraction for the Disassembly Basin is not different from the
remainder of the Reactor Building. The facility was built to Speci/ication 3019 "Building
Msterials and Plumbing", Revision 28, E.I. DuPont de Nemours & Company. However,
the Process Area portion of the building (where the reactor vessel is located) was designed
more robustly, with thicker concrete slabs and spuns. This results in a lower *pected
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lifespan for the stractarsl integrity of the Disussembly Basin ss compered to the Process
Areu.

15. Construction of portions of the C, K and L Complex utilized transite materials that were not
utilized in P and R Complex. Will the transite be removed from C, K, and L?

Response: Yes. The transite will be removed.

16. What are the consequences of No Action?

Response: The No Action alternative woald not offer long-term protection of human
health or the environment. Deterioration of the bailding woald allow for *posare to
contaminants in the ahove-grade portion of the bailding and the possibility of
contuminants to be rcleased into the groundwater. *ltithoat engineering controls
(encapsalation with grout) to restrict access to the below-grade portions of the bailding,
human and animal receptors could come inlo contact with high radioactivity levels.
lAilhout preventing water from contacting the reactor vessel, the probability of
contaminant releases into the groundwater signiJicantly increases.

17. Will the Surveillance and Maintenance program at SRS suffice for the No Action?

Response: No. The USDOE Surveillance and Maintenunce prcgr&m is an action; No
Action would eliminate even this activity. Farther, this program alone would not
significantly reduce the potential impact to groundwater.

18. Regarding groundwater migration, it is stated "prevent migration to extent practicable", is
this EPA standard to meet?

Response: The EPA generally requires thut specijic groundwater standards (or
concentrations) are not exceeded in the future ss one of the goals of the remedy. In some
cases, EPA recognizes that these standurds may not be technically achievsble. Thas, the
expectation is to "prevent migration to the extent practicable".

19. Are there measures/controls to monitor beyond a certain time period?

Response: Monitoring will continue as long as necessary to verify thut the selected remedy
is fully protective of human health and the environment.

20. Does EPA say why or have anything to say it has to last so many years?

Response: If the selected remedy leaves huzardous substances in place that pose a potential

fature risk, then the selected remedy will require land use restrictions as long as necessary
to ensure that the selected remedy is fally protective of human health and the environment.

21. Could we bring waste from other areas into P or R Areas? (A matter of cost?)

Response: No. P and R Areas would have to be permitted as a l(aste Disposal Facility or
receive a waiver in order to receive waste from other areus.
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22.1s there an economy of scale to realize by putting other waste in the grout, i.e., waste
consolidation?

Response: Waste from within P Areu is being consolidated into the P-Reactor Bailding, to
the extent pructicable. The sume is true for R Area in that R Areu waste is being
consolidated into the R-Reuctor Building. lAhile some grouting cost-savings can be
uchieved by jilling the voids with waste, access to the below-grade portions of the Reactor
Building is limited. Any cost-savings thut would be sccrued in terms of groat would be
signilicantly offset by the labor required to transport the waste to the below-grade portions
of the Reactor Baildings.

23.What is the scrap metal being removed? What kind of scrap metal is in the Disassembly
Basin?

Response: The scrap metal being removed is the Shield Door Gantry Crane. The
Disassembly Basin ulso contains used teuctor components, i.e., scrap metal that is
predominately composed of stainless steel and aluminum.

24. What is the design composition of the roof modifications? What will this cost?

Response: In preliminary design for P- and R-Reactor Buildings, the composition of the
roof will be concrete. The cost for the roof modiJications is estimated to be approximately
82,900Kfor each reactor building.

25.What is the Class of Construction of the disassembly basin, how is it different from rest of
strucfure?

Response: The class of construction for the Disassembly Basin is not different from the
remainder of the Reactor Building. The facility was built to SpeciJication 3019 "Building
Muterials and Plumbing", Revision 28, E.I. DuPont de Nemours & Company However,
the Process Area portion of the bailding (where the reactor vessel is located) was designed
more robustly, with thicker concrete slabs and spuns. This results in a lower expected
ffispan for the structural integrity of the Disassembly Basin as compsred to the Process
Areu

26.ls the Disassembly Basin water contaminated?

Response: Yes. The Disussemhly Busins wulers in ull ftve Reactor Complexes sre
contaminated.

27. Are there any residual radionuclides in the underground concrete?

Response: Yes. The underground concrete has residual radionuclides in it.

28. Do you keep track of what goes below grade as source term?
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Response: Any above-ground debris thut is placed below-grade is accounled for as waste
disposal, and along with any associated contamination will be sccounted for in the Post-
Construction Report.

29. Would you have to open new waste areas to do complete removal?

Response: Yes. New permitted waste areas al ^SRS would be reqaired to handle the volume
of low-level waste that would be created if the entire Reuctor Bailding was demolished and
removed. The reactor vessel woald have to be size reduced and shipped to a permitted off-
site dispos aI facility.

30. In actuality, the in-situ option looks like complete removal? Is the risk to workers higher the
more you do?

Response: The In Situ Decommissioning option is signilicantly different thun the complete
removal option, as most of the above-grade portions of the resctor huildings are left in
place, as well as the reactor vessel. As more removul uctivities occur, the risk to workers is
higher due to the increased time to complete the heavy construction work and the greater
potential of exposare to contaminated debris and the reactor vessel.

31. Could you fill all of actuator w/grout (at what cost) and not wait for it to fail? Would it not
make it much safer to add grout?

Response: The uctuator tower is a lurge, vertical void located ahove the Reactor Vessel. It
would he extremely dfficalt to grout and sdd u tremendous amoant of weight to the top of
the Reactor Vessel. Grouting the Reactor Vessel will ufford the same level of
protectiveness to human heulth qnd the environment from the source term as grouting the
sctuator tower would.

32. You mentioned other missions for the reactor buildines. Is the missions in L or K been
lengthened?

Response: The cunent timeline for the start and the completion of decommissioning of
the individual reactors at 

^SrR^S 
is as follows: K-Reuctor Complex - jiscal year 2021-2029;

and L-Reactor - /iscal year 2023-2031. This does not cuwently reflect an increase in
mission length.

33. Has SRS looked into possible uses for the reactor?

Response: The USDOE hus determined that there are no futare missions for these
reactors.

34. Has SRS evaluated caving in the structure at the process area?

Response: Yes. However, the structure is very robast and would be dfficalt to demolish.
Additionally, the source term being left in place (i.e. the Reactor Vessel) would not be
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encapsulated by the building, thas increasing the likelihood of potential exposarc to
humun/animal receptors und the environment.

35. There are no words regarding historical preservation in the EAPP, especially regarding C
Area. Will there be words incorporated?

Response: As hss been the case with previous SRS decommissioning projects, to the extent
practicable and not to impact human health und the environment, effirts will be made to
prcserve the historical significunce of the Reactor Complexes in C-, K-, L-, and R-Reactor
Areas in accordance with the Nutional Historic Preservation Act. In C-Area, 73 excess
facilities including the Reactor Bailding (105-C) have heen identiJied in the Suvannah
River Site's Cold lVar Built Environment Cultaral Resources Management PIan (USDOE
2005) for historical preservation At the time thut a speci/ic ISD decision is msde at C-
Area, preservation of the facilities to the extent practicable in keeping with the overall need
to prctect human health and the environment will be assessed. Text regarding the
historical preservation of the reactor bailding complexes will be incorporeted into the
EARODfoT C-, K-, L-, and R-Reactor Complexes.

36. State Historic Preservation Office would like to be included in future meetings, especially
regarding C Area.

Response: The puhlic is noti/ied of public comment periods for documents review and
public workshops throagh lfte SRS Environmental Bulletin, a newsletter sent to citizens in
South Carolina and Georgia, and through notices in the Aiken Standard, the Allendale
Citizen Leadery the Augustu Chronicle, the Barnwell People-Sentinel, and The State
newspaper. The SIIPO is encouraged to be involved with the public comment periods and
the CAB meetings concerning the SRS Reactors.

37. During presentations EPA made reference to "in the complex", what do you mean by that?

Response: The words "in the complex" refer to "in the asDoE complex", which broadly
include all the USDOE facilities scross the coantry.

38. No info on risks on P-Area and how work has been done, what worked right, what didn't
work? Asking us to make decision based on P do info on how P is going w/o public
meeting.

Response: Information pertaining to P Area can be found in

o "RCRA Facility Investigation/Remediul Investigation with Buseline Risk
Assessment and Corrective Measures Study/Feasibility Stady for the P-Ares
Op erab le anil' (WS RC -RP- 2 0 0 7-4 0 3 2, Revis io n 1. 2, D ec emb er 2 0 0 8) ;

. uEurly Action Proposed Plan for the P-Areu Operable Unit' (WSRC-RP-2007-
4064, Revision 7.7, June 2008);

A.l-12 of A.1-16
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uEarly Action Record of Decision for the P-Area Operable Unit' (IilSRC-RP-
2008-4037, Revision 7.1, December 2008);

"Explanation of Significant Difference for the Revision 1.1 Early Action
Record of Decision for the P-Area Operuble Unit' (SRNS-RP-2009-00704,
Revision 1, September 2009).

39. P-Reactor has been undergoing deactivation activities similar to those activities that are

occurring at R-Reactor; the ISD work is not expected to begin at P- and R-Reactors until
2010.The reactor core is staying in the building in P or R, does it mean we will do the same

in K, L, and C?

Response: Yes. The Reactor Vessels will also be grouted in place for C-, K-, and L-
Reactors as part of In Situ Decommissioning.

40. I appreciate the public meeting and opportunity. How many people are not connected with
Site? Why is no one here from the newspaper? It feels like no info is given to public - we
only hear about Hanford. You did not mention earthquake fault lines in area. What
accidents can occur like Graniteville? Why not dig it (reactor building) up? Especially with
the windfall (Recovery Act money).

Response: From the show of hands, about 12-15 individuals of the 40-50 individuals do

not have u connection to SRS-past or present. The pablic is notifted of public comment
periods for documents review and pablic workshops through /fte SRS Environmental
Bulletin, a newsletter sent to citizens in South Carolina and Georgia, and through notices
in the Aiken Standard the Allendale Citizen Leader, the Augusta Chronicle, the
Barnwell People-Sentinel, and The State newspapers.

No damuge or injary has ever been associated with any earthquake activity occurring
within the 50-mi radius of the SRS. The largest event to huve occurred was the magnitude
3.7 Clurks Hill event of November 5, 1974. Additional information concerning seismic
activity und fault line at the ^Sft^S can he found in the RCRA Facility
Investigation/Remediul Investigation with Buseline Risk Assessment and Corrective
Measares Study/Feasihility Study for the P-Area Operable Unit (\|/SRC-RP-2007-4032,
Revision 7.2, December 2008.

A Graniteville-type incident could not occur at the Reactor Bailding Complexes. The
radioactive contaminsnts that exist in the Reactor Complexes are present us solids,
primarily below the ground surfoce, and are sssociated with the reactor vessels. There is
no risk of explosion or gss releases to the environment. Additionally, the ISD remedy will
help stubilize the contuminanls in place.

The additional long-term bene/its of removing the entire reuctor building do not oatweigh
the short-term risks to workers involved in such an uction or the additional costs.
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41. Historic preservation does not seem to be addressed. National Historic Preservation Act
requires the government to do what's necessary. Seems to only allow sympathetic uses and
the document tonight does not mention C Area Historical significance. I want to make sure
that we don't go home saying we (historical preservation interests) don't care.

Response: As has been the case with previoas SRS decommissioning projects, to the extent
ptacticable and not to impact human heolth and the environment, efforts will be made to
preserve the historical signiticance of the Reactor Complexes in C-, K-, L-, snd R-Reactor
Areus in qccordance with the Nationul Historic Preservation Act. In C-Area, 73 excess
facilities including the Reactor Building (105-C) have been idenffied in the Savunnah
River Site's CoId Wur Built Environment Cultural Resources Management PIan QSDOE
2005) for historical preservation. At the time that a speci/ic ISD decision is made at C-
Area, preservation of the facilities to the extent practicable in keeping with the overull need
to protect haman health snd the environment will be assessed. Text regarding the
historical signiiicance of the reactor building complexes wilt he incorporated into the
EAROD for C-, K-, L-, and R-Reactor Complexes.

42.Why can't State Historic Preservation Office (SHPO) be involved along with EPA and
DHEC? This will make sure we (SHPO) make noise to make sure DOE doesn't forget
promises.

Response: The SHPO is directly notiJied of all public comment periods, meetings, notices
and CAB meetings concerning the SRS Reactors; and is encouraged to be involved snd to
provide comments.

43. What is goal of NHPA, to celebrate a long sad history?

Response: The goal of the Nstional Historic Preservation Act (NHPA) is to preserve
historicul and urchaeological sites in the United States of America.

44. A representative from Mayor cavanaugh office read a letter from the Mayor.

Response: Please see the uttached letter and rcsponse in Appendix A.2.

45.1can't concur with EAPP since it ignores C-Area. I would like to see more in plan (EAPP) in
case Ray (Hannah) & Chris (Bergren) get replaced.

Response: As has been the cuse with previous SRS decommissioning projects, to the extent
ptacticable and not to impact human heulth and the environment, efforts will be mude to
preserve the historical signiJicance of the Reactor Complexes in C-, K-, L-, and R-Reuctor
Areas in accordance with the Nutionsl Historic Prcservation Act. In C-Area, 13 excess
fucilities including the Reactor Building (105-C) have been identijied in the Savannah
River Site's Cold LVar Built Environment Cultural Resoarces Management Plsn @SDOE
2005) for historical preservation. At the lime thst a speci/ic ISD decision is mude at C-
Area, preservation of the facilities to the extent pructicable in keeping with the overall need
to protect human health and the environment will be assessed. Text regarding the
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historicul signijicance of the reactor bailding complexes will be incorporated into the
EAROD for C-, K-, L-, and R-Reactor Complexes.

46. Executive Director of Aiken County Historical Museum - As an educational facility, it is
extremely important to keep area vibrant.

Response: SRS recognizes thut 13 excess facilities in C-Area Operable Unit (CAOU),
including the Reactor Building (105-C), have been identffied in the Savannsh River Site's
CoId War Built Environment Cultural Resoarces Management Plan (USDOE 2005) for
preservation. The end-state decision proposed in this document, in sita decommissioning,
allows for a range of acceptable end state conditions from which a tinal design will be
determined at the time that the individual reactor complex is closed A feasibility study for
C-Ares addressing its' fature use will be completed prior to the start of closure activities,
which are planned to begin in 2012. At thst time, the USDOE will have a better
anderstanding of site characterization and risks, and can better formulate the engineering
detuils to ensure protection of human health and the environment while preserving, to the
extent practicable, the historic signfficunce of those C-Areafacilities.

47. CanMayor Cavanaugh get Aiken Standard involved?

Response: The public is notffied of public comment periods for documents review and
pablic workshops through rfte SRS Environmental Bulletin, a newsletter sent to citizens in
South Curolina and Georgia, and through notices in the Aiken Standurd, the Allendale
Citizen Leader, the Aagusta Chronicle, the Barnwell People-Sentinel, and The State
newspaper.

48. A member of the public suggested that the public be part of the CAB (Citizens Advisory
Board).

Response: The Ssvsnnsh River Site Citizens Advisory Board (CAB) is composed of 25
individuals from South Carolinu and Georgia. The board members ure chosen to reJlect
the culturul diversity of the population affected 6y ^SftS.

For additional information concerning purticipation in the CAB, please visit:
http : //www. s r s. g ov/g e ne r uUo utr e a c h/s r s - c a b/s r s- c a b. h tm I
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Attachment to Email from Lee Poe, dated J:uly 22,2009 to Paul Sauerborn: Since the actions
proposed for these four reactors parallel the previous decision for P- Reactor, the EAPP
should describe the expected and certainly the unexpected findings for that reactor. In fact, a
public meeting should be held on this EAPP decision. In that meeting devote time to tell the
public the differences between P-Reactor on the other four and the status of P cleanup. I look
forward to the meeting to get a better understanding of the proposed action and why it is

stated to be the proposed action. When I reviewed the P-Reactor actions, they seemed to be
justifiable. I am sure this action is also justifiable, just not explained adequately.

Response: SRS feels that the public meeting held July 28, 2009 in North Augusta, SC
adequately conveyed information related to the pathforward and preferred end-state
remedy for the reactor building complexes to the public. Based on the similarities between
P-Reactor, R-Reactor and the other resctor complexes (C, K, and L), the in situ
decommissioning (ISD) end-state remedy is the logical choice. The details of ISD for each
individual reactor complex will be described in u separate decision document that will be
subject to public review and inpat.

2. Attachment to Email from Lee Poe, dated July 22,2009 to Paul Sauerborn: Risks associated
with the proposed action needs to be better explained. Readers should be able to understand
terms like "soil hazard index" used in Table A-2 and others used in the report. The footnote
on Table A-7 says the RPG for this action will be ten times the industrial worker soil value,
for the rest of SRS. Is this acceptable? Apparently the recommendation is thought to be so

by issue of this report. This document should be revised and reissued for comments before
the public meeting.

Response: Section V of the EAPP provides a text summary of the site risks and problems
thut need remediation. It also inclades an explanation for some of the risk tems in text
boxes. Establishing preliminary remediution goals (PRG) for nonradionuclides at ten
times the indastrial worker soil valaes only applies to exposure to concrele, because

ingestion or inhalation of concrete is much less likely than for soil. The approved risk
analysk for PAOU und RAOU can be obtained through the public reading rooms in the
documents titled "RCRA Facility Investigution/ Remedial Investigation with Bsseline Risk
Assessment and Coruective Measures Study/Feasibilily Stady for P-Area Operable Unit
(U)" (WSRC-RP-2007-4032, Revision 7.2, December 2008) and "RCRA Facility
Investigution/ Remedial Investigation with Buseline Risk Assessment and Conective
Measures Study/Feasibility Stady for R-Area Operable Unit (U)' (WSRC-RP-2008-4035,
Revision 1.1 July 2009), respectively.

3. Attachment to Email from Lee Poe, dated JuIy 22, 2009 to Paul Sauerborn: Page 4. At
several places in this document you refer to R-reactor Vessel investigation. Add an appendix
with the major findings or implications to this report.

Response: Information regarding the R-Resctor Vessel Investigation is included and
discussed in the document titled, *RCRA Facility Investigation/ Remedial Investigafion
with Baseline Risk Assessment and Cowective Measures Study/Feasibility Study for R-
Areu Operable Unit @)'(WSRC-RP-2008-4035, Revision 1.1 July 2009).
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4. Attachment to Email from Lee Poe, dated July 22,2009 to Paul Sauerborn: From Figure 3,
page 8, it appears K reactor and P reactor were in operation for the longest time and should
have the most induced activity associated with the reactor. I do not see this when I look at
Table A-2 from Appendix A. Somewhere the cause of the large curie content of R-Reactor
should be discussed.

Response: The R-Reactor Disassembly Basin contains a smaller area called the
Emergency Basin. This areu was the location of a ruptare of un instrumented fuel
element assembly in 1957. Despite cleanap of the assembly components, signilicantly
higher levels of contamination (greater curie content) remuined in the sladge at the bottom
of the basin, which was subseqaently backJilled with clay snd covered wilh a concrete cap.
Additional details for the R-Reactor Complex will be provided in the Removal Site
Evsluation Report/Engineering Evalautiorr/Cost Analysis that will he subject to pablic
review and input.

5. Attachment to Email from Lee Poe, dated July 22, 2009 to Paul Sauerborn: Background on
boxes on page 11 and 12 obscure the information contained. Background in boxes is
unnecessary.

Response: The EAPPfor the C-, K-, L-, and R-Reactor Complexes was written in aformat
approved by the USDOE, the USEPA, and the SCDHEC. SRS will continue to trv to
improve the clarity of information it provides the pablic.

Attachment to Email from Lee Poe, dated July 22,2009 to Paul Sauerborn: Page 14 talks
about an unexplained risk term. PTSM needs to be explained.

Response: Potential Threat Soarce Material (PTSM) is soarce materials considered
highly toxic which cannot be reliahly contained or pose a signiJicant risk to humun health
or the environment should exposare occur. The text box on Page 13 of the EAPP for the
C-, K-, L-, and R-Reactor Complexes provides additional detail.

Attachment to Email from Lee Poe, dated July 22, 2009 to Paul Sauerborn: Figure 6, page
23, is not clear. The short paragraph about it on page 22 is very little help. In the copy of the
EAPP that I received, the figure is very light and small.

Response: Figure 6 of the EAPP depicts the Implementation Schedule for the C-, K-, L-,
and R-Reactor Complexes pertaining to document submittals to USEPA and SCDHEC,
review und comment cycles for USEPA and SCDHEQ SR^S's incorporation of (ISEPA
und SCDHEC comments, and regulatory approval of the docaments. An updated schedale
is included in Appendix E of this EAROD. For additional informution, please contuct
Pau I S a ue rb or n (8 0 3 -9 5 2 - 6 6 5 8) or p aal. s au erb orn@S rs. g ov).

8. Attachment to Email from Lee Poe, dated July 22, 2009 to Paul Sauerborn: When I look at
Table A-2 on page A-3, I note a very large difference between R-Reactor sludge content and
the other reactors. Differences like that should be explained. The corrective action for this
large amount of activity should also be discussed.

6.
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Response: The R-Reactor Disassembly Basin contains a smaller area called the
Emergency Basin. This area was the location of a rapture of an instrumented fuel
element assembly in 1957. Despite cleanup of the assembly components, signiJicantly
higher levels of contamination (greater curie content) remained in the sludge at the bottom
of the basin, which was subseqaently backJilled with clay and covered with a concrete cap.
ISD is still the most appropriate remedy for the R-Reuctor Building Complex. Additional
details for the R-Reqctor Building Complex wiII be provided in the Removal Site
Evaluation Report/Engineering Evuluation/Cost Analysis thut will be subject to public
review and input.

9. Attachment to Email from Lee Poe, dated Jnly 22,2009 to Paul Sauerborn: Purpose of
Tables A-4 through ,{-6 are not very useful unless explained better.

Response: The risk information was provided as supplemental material in support of
Section V - Summary of Site ftisfts, and Section VI - Remedial Action Objectives. The
total cumulative risks presented in these tables signiftcantly exceed the risk thresholds
established by USEPA and SCDHEC, thus providing the husis for action. The detailed
risk analyses can be obtained through the public reading tooms for the URCR/I Facility
Investigation/ Remedial Investigation with Baseline Risk Assessment and Corrective
Measures Study/Feasibility Study for the P-Area Operahle Unit' (/SRC-RP-2007-4032,
Revision 1.2, December 2008) and the URCRA Facility Investigation/ Remediul
Investigation with Baseline Risk Assessment and Corrective Measures Study/Feasihilif
Study for the R-Area Operable Unitu 0rySRC-RP-2008-4035, Revision 1.1, JuIy 2009).

10. Attachment to Email from Lee Poe, dated }uly 22,2009 to Paul Sauerborn: Table A-7, and
A-8 have the same problem. SRS must be familiar with all of this but the public is not.

Response: The risk information was provided us supplemental muterial in support of
Section V - Summary of Site Risks, and Section VI - Remedial Action Ohjectives. The
total cumulutive risks presented in these tubles significantly exceed the risk thresholds
estublished by USEPA and SCDHEC, thus providing the bssis for action. The detailed
risk analyses can be ohtained through the public reading rooms for the URCRA Facility
Investigation/ Remedial Investigation with Baseline Risk Assessment und Corrective
Measures Study/Feasibility Study for the P-Area Operable Unit' (WSRC-RP-2007-4032,
Revision 1.2, December 2008) and the 'RCR1| Facility Investigation/ Remediul
Investigation with Baseline Risk Assessment and Corrective Messures Study/Feasibility
Study for the R-Areu Operahle Unit' (WSRC-RP-2008-4035, Revision 1.1, July 2009).

11. Attachment to Email from Walt Joseph, dated July 28,2009 to Paul Sauerborn: When D&D
began at SRS in 2003, the SRS Heritage Foundation and the cities of Aiken, Augusta and
New Ellenton became Consulting Parties under the provisions of NHPA and worked with
DOE, the National Council on Historic Preservation, the Citizens Advisory Board and the
State Historic Preservation Office (SHPO) to help preserve historically important artifacts
and structures. Members of these organizations developed the Cultural Resources
Management Plan that was signed in December 2004 by all the parties.
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The CRMP is a large document containing numerous implementation processes. Most of
these processes have been or are being implemented effectively. However, C-Reactor Area
is a special case. The CRMP requires a commitment to maintain the integrity of historic
buildings in C area until its future use is defined by a Feasibility Study. The required study is
to include potential interpretation and access issues in conjunction with heritage tourism
objectives and SRS missions. This Feasibility Study has not been completed so the preferred
alternative end-state for C Reactor listed in the EAPP does not meet requirements of the
CRMP.

The EAPP also omits mention of the CRMP commitment that artifacts from other reactor
areas slated for D&D are to be relocated to C Area if these artifacts can contribute to
restoration of C Area to its original appearance.

We recognize that the actions planned for C Area will not occur until FY 2012. However,
we would like to ask if the above comments pertaining to C-Reactor Area from a public
meeting will be included in the Early Action Record of Decision for this project.

Mr. Allison's letter to SHPO, dated July 24, recognizes the significance of C Area and
proposes to create the Feasibility Study that will lead to a final decision on C Area. We
welcome this letter and look forward to working with DOE, the other agencies and
Consulting Parties to reach agreement on the Feasibility Study and to revisit the CRMP.

Response: SRS recognizes thut 73 excess facilities in C-Ares Operable Unit, inclading the
Reactor Building (105-C), have been identiJied in the Savannah River Site's CoId llar
Bailt Environment Cultural Resources Manogement Plan QSDOE 2005) for
preservation. The end-state decision proposed in this document, in situ decommissioning,
allows for a ftmge of acceptable end state conditions from which a /inal design will be
determined at the time that the individaul reactor complex is closed. A feasibility study for
C-Area addressing its' future use will be completed prior to the stsrt of closare activities,
which ure carrently planned to hegin in 2012, Without compromising the selected
remedy's protection of human health and the environmenl, 

^Sn^S 
will preserve the historical

signilicance of these facilities in accordance with the National Historic Preservation Act to
the extent pructicsble.

Thefollowing text will be added to the EAROD for C-, K-, L-, and R-Reactor Complexes:

"fn uccordance with the Programmatic Agrcement among the USDOE, South Carolinu
State Historic Preservation Office (SHPO) snd the Advisory Council on Historic
Preservution, the USDOE has the responsibility for the Cultural Resource Management of
all historic properties at SRS. As has been the case with previous SRS decommissioning
projects, to the extent practicable and not to impact humun health and the environment,
effirts wiII be msde to presewe the historicul signiJicance of the Reactor Complexes in C-,
K- L-, snd R-Reactor Areas in accordance with the National Historic Presewation Act.

Furthermore, C-Area Operable Unit (CAOU) is of special interest because 13 excess

facilities, including the Reactor Bailding (105-C), have been identijied in the Savannsh
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River Site's Cold War Built Environment Cultural Resources Management PIun (USDOE
2005). Since the CAOU project hus not begun the planning and design phases, some
ancertainty exists regarding the extent and details of preservation for the 13 facilities.
Consistent with the Area Completion approach, CAOU planning and design efforts will
address this uncertainty. At that time, the USDOE will have u better understanding of site
charactefization und risks, and can better formulate the engineering details of ISD to
ensure protection of human health and the environment while preserving, to the extent
practicable, the historic signiftcance of those C-Areafacilities."

"Under the ISD scenario, the specijic end-stute conjiguration will be determined at the
time the particular Reuctor Complex is addressed. It is likely that a majority of the Reactor
Bailding would remain, with the below-grade equipment and spaces grouted, as well as the
Reactor Vessel. The Reactor Vessel would be stabilized in place asing a groat with
appropriate physical and chemical characteristics. The existing water would be removed

from the Disassembly Basin It is also likely that the stack and the ahove-grade structare
of the Disassembly Basin would be removed due to safety and stractural integrity
concerns. In addition, the below-grade structure of the Disassembly Basin woald be
grouted and capped"

As the R-Reactor Building Complex was deuctivated, artifucts were retained per u
mitigation plan developed to preserve items of historical signijicance. These items will be
moved to the C-Reactor Bailding (105-C) Facility.

                                                               ARF # 16479



EAROD for the C-, K-, L-, and R-Reactor Complexes ([I)
Savannah River Site
September 2009

SRNS-RP-2009-00707
Rev. I

Page A.2-8 of 4.2-20

' llx:l \

souilamoum

ffi+ni
6$s

12. Letter from Mayor Fred Cavanaugh, dated July 28, 2009 to Jeffrey Allison:

'Post ttUitt '!to4. t t7i
-4rAdrr, J.(: .?-9.1U:

Jull'3t1. 2009

tredR. Cavanaugi

3V{ayor

itJ1. 
Jeflier M. Altison. Manager

!J-S 
Department of Energy_Saiannah Rivc,r Operations OfficePC &;x Aikcn.

Sourh Carolina 29g02

Dear Mr. Allison:

SUBJECT: Commenrs on the Early Aclion proposed plan for rhe C-, K-. L-. andR-Reactor Complexes

You may remember.thar I represenled-the city of Aiken as a consurting party duringdiscussions that led lo creation of the suuunnur, niu., Si"'.-cli w.r'i"rt, Environmentcultural Resources Managemenr pran (cRMp). I signed the cnvp on debember 6,2004 ro indicate my agreemenr wirh thi impremenraion p.o""". J"r"iiLJa tnerein.

I am unable to concur with the Early Action Proposed Ptan as wrilten because it ignoresa*ions thar were agreed ro in rhe gitt,rn. Specihcaily, rh" pi.; filkiJ-u-oar"r, ucommirment ro maintain rhe integriry of c areauntiriis ruru." ur.'i, c"i,neo uy afeasibilitv srudv. The proposed tiu3v-** rp..in".rryi"-i""r"a"l;;;il, inrerprehtionand access issues in conjunction with heritaie rourism otjectiues iiJsnS missions. rhisstudy has not been completed.

-fhc 
i;ian also onlis menlion oirhe cRMP conrnrilrncnt tnat anifacts irom .ther reactorareas slaled for D&D be placed in c Arca if thcsc artilbcrs can contriburc to rc.stomtion ol-C Area to its original appearancc.

I rccommend lhat lhe proposed Action Plan bc rcvised to includc thc earticr clll\,tpcommitmcnts.

City of nihen

Sincercly.

Aiken
Hm#

'||f I
1997

446^*',A
l:rcd Il. (lavanuugh
Illa1'or
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Response: SRS recognizes that 13 excess facilities in C-Area Operable Unit, including the
Reactor Bailding (105-C), have been identffied in the Suvannah River Site's Cold ll/ur
Built Environment Cultaral Resources Management Plan PSDOE 2005) for
preservation. The end-state decision proposed in this document, in situ decommissioning,
allows for a range of acceptable end state conditions from which u jinal design will be
determined at the time that the individuul reactor complex is closed. A feasibility study for
C-Ares addressing its' future ase will be completed prior to the start of closure activities,
which are currently planned to begin in 2012. Without compromising the selected
remedy's protection of human health and the environmenl, ^Sft^S will preserve the historical
signijicance of these fucilities in accordance with the Nationul Historic Preservation Act
(NHPA) to the extent practicahle.

Thefollowing text will be added to the EAROD for C-, K-, L-, and R-Reactor Complexes:

"fn accordance with the Programmatic Agreement emong the USDOE, Soath Carolina
State Historic Presewation Office (SHPO) and the Advisory Council on Historic
Preservation, the USDOE has the responsibility for the Cultural Resource Manugement of
all historic properties at SRS. As has been the case with previous SRS decommissioning
projects, to the extent practicable and not to impuct human health and the environment,
efforts will he made to preserve the historical signiJicance of the Reactor Complexes in C-,
K-, L-, and R-Reactor Areas in accordance with the National Historic Preservstion Act.

Furthermore, C-Area Operable Unit (CAOU) k of special interest hecuuse 13 excess

facilities, inclading the Reactor Building (105-C), have been identiJied in the Savannah
River Site's Cold War Built Environment Cultaral Resources Management Plun (USDOE
2005). Since the CAOU project has not began the planning and design phases, some
uncertainty exists regarding the extent and details of preservation for the 13 facilities.
Consistent with the Area Completion approach, CAOU planning and design effirts will
address this uncertainty. At that time, the USDOE will have a better understanding of site
charactefization and risks, and can better formulate the engineering details of ISD to
ensare protection of human health and the environment while preserving, to the extent
practicable, the historic signiftcance of those C-Areafacilities."

As both the P- and R-Reactor Building Complexes were deactivated, idenffied artifucts
were retained per a mitigation plan developed to preserve items of historical signiftcance.
These items will be moved to the C-Reactor Building (105-C) Facility.

13. Attachment to Email from the SRS CAB, dated July 28, 2009 to Paul Sauerborn: In the
cover letter from the Citizen's Advisory Board (CAB) to SRS, the CAB stated "we submit as

an attachment the General Comment requesting more support for the preferred alternative
and, in addition, other General and Specific Comments to SRS for its consideration in
improving andfinalizing the EAPP for the SRS Reactor Complexes."

Response: The Early Action Proposed Plan for the C-, K-, L-, and R-Resctor Complexes
that was submitted for pahlic comment was the jinal version of the document and the
information from the responses provided below will be incorporated into the Early Action
Record of Decision (EAROD) as noted in the responses.
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14. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: Provide the
public with a better explanation with more convincing details for not considering the 'No
Action' alternative.

Response: The "No Action" alternative was evaluuted as required by the National Oil and
Hazurdous Sahstances Pollution Contingency PIan (NCP). For an ulternative to be
selected, it mast meet the two primary threshold criteria: (1) overall protection of human
health and the environment snd (2) compliunce with Applicable or Relevant and
Appropriate Reqairements (ARARs) (e.9., promulgated state and federal regulations). The
No Action alternative does not meet either threshold criteria. It is not protective of human
health or the environment because no controls are established to prevent haman exposare
to high radiution levels ussocisted with parts of the reactor complex (such as the reuctor
vessel) und it does not prevent rainwater from leaching high levels of contaminants into
the environment from the reuctor building, It would not he compliant with state and
fe d er a I c h e mic aI- sp e c ift c, o r ac tio n- sp e c iJic A Rzl R s.

15. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: Explain the
estimated very wide range of costs for the selected option 'In-situ Decommissioning with
Land Use Controls' ($52,540,985 - $236,491,010).

Response: The wide lsnge of costs for In Situ Decommissioning (ISD) is due to whether
the Reactor Vessel would be grouted in place or removed, as well as, whether jast the
above-grude portion of the Disassembly Basin would be removed or all ubove-grade
portions of the Reactor Building woald he removed. Foar ISD scenurios were identiJied in
the RCRzI Facility Investigation/Remedial Investigation (RFI/RI) with Baseline Risk
Assessment (BRA) and Cowective Measures Study/Feasibility Study (CMS/FS) for the P-
Area Operable Unit (WSRC-RP-2007-4032, Revision 1.2, December 2008) as follows:

o Alternative R-2A: Grout Reactor Vessel; Remove Only the P-Reactor
Disassembly Basin Ahove Grude;

o Alternative R-28: Grout Reactor Vessel; Remove All Above-Grsde Structares;
o Alternative R-2C: Remove Reactor Vessel; Remove Only the P-Reactor

Disassembly Basin Above Grade; and
c Alternative R-2D: Remove Reactor Vessel; Remove All Above-Grade

Structures.

The very high cost associated with Alternative R-2D as compared to Alternqtive R-2A is
due to the high cost of reuctor vessel and bailding removaUdisposal, much of which is the
high cost of offsite transpofiation and disposal of the large quantity of contaminated
building debris.

16. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: Propose an
estimated start-to-finish timeline for the start and completion of the decommissioning of the
individual reactors at SRS.

Response: The carrent estimated timeline for the start and the completion of
decommissioning of the individaal reactors al ,S&.S is as follows: P- and R-Reuctor
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Complexes ongoing-FY2011; C-Reactor Complex -FY2012-FY2020; K-Reactor
Complex - FY2021-FY2029; und L-Reactor - FY2023-FY2031.

17. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: Address
fully all of the comments herein and below, and report to the CAB on the action taken by
SRS on our comments and the other public comments received by SRS by the FD&SR
Committee's August meeting.

Response: SRS provided responses to the CAB comments tnd the status of the public
comment responses received Dy SR,S on Aagust 21, 2009. The Responsiveness Summary
thut is included us Appendix A of the Early Action Record of Decision for the C-, K-, L-,
and R-Reactor Complexes will also contain the responses to all comments, inclading the
CAB comments, received during the public comment period.

18. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: Provide a
long-term timeline past 200 years for ISD outcomes (ISD assures integrity and protection for
only up to 200 years).

Response: Withoat maintenance after 200 years, structurul analysis of the buildings
indicates the building roofs may begin to collapse after 350 years. Roofs over the process
areas of the building (where the vast majority of the contamination is) will be
designed/maintained to last 1350 years, after which collupse of the remaining building
structures in the process area may begin. After 2500 years, only rubble left above grade is
expected. At this point, the covers and grout placed as pafi of the rcmedy are expected to
have physical properties similar to soil. A tuble with similar timelines will be included in
the Early Action Record of Decisionfor C-, K-, L-, and R-Reuctor Complexes.

CERCLA ftve-year remedy reviews will be conducted to conjirm the presence and
effectiveness of the LUCs and the continued appropriateness of the ISD end state.

19. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: Provide a

plan for signage past 200 years.

Response: It is expected that signs at the Reactor Building Complexes will be maintained
as part of land use controls as long as necessary to keep the selected remedy protective of
humun health qnd the environment. A Land Use Control Implementation PIan will be
prepared for each reactor urea closure after completion of the /inal Record of Decision for
each area, which will contain the details regarding the signage for each area.

CERCLA /ive-year rcmedy reviews will be conducted to conJirm the presence und
effictiveness of the LUCs and the continued appropriateness of the ISD end state.

20. Attachment to Email from the SRS CAB, dated July 28, 2009 to Paul Sauerborn: The
document has a significant number of acronyms (e.9., ARAR's) which detract for its
readability. Although the acronyms are defined, they are not explained with concrete and

simple examples (viz., give an example of an ARAR; LUCP; PTSM; etc.).
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Response: Section XII of the Eurly Action Proposed Plan (EAPP) is a glossary that
provides dejinitions for many of the signi/icant terms and acronyms (such as ARARs) that
may be unfamiliar to the general pablic. The Lund (Jse Control Implementution PIan
&UCLD descfibes whut administrative land use controls will he used as part of the remedy
to prevent unacceptable exposure to wastes left in place ut a waste anit. Principal Threat
Source Material efSW is hazardous waste or contaminated media (such as soil) that
ptesents un imminent threat to human heulth or the environment if not remediated (see
Principal Threat Source Material insert box on page 13 of the EAPP).

2I. Attachment to Email from the SRS CAB, dated July 28, 2009 to Paul Sauerborn: The
discussion on Background (p. 5) was well-written. It reviewed the inclusion of SRS on the
National Priority List (I\IPL), motivating the integration of RCRA Facility Investigations and
CERCLA. Subsequently, a Federal Facility Agreement (FFA) was negotiated with EPA and
DHEC to coordinate remediation at SRS and to promote comprehensive strategies to fulfill
regulatory requirements, including all five RCs.

Response: SRS appreciates this comment.

22. Attachment to Email from the SRS CAB, dated July 28, 2009 to Paul Sauerborn: P. 5,
provide a brief list of the actions required by CERCLA for the RCs in the unlikely event
DOE transfers property title to non-federal ownership.

Response: The Early Action Record of Decision (EAROD) will inclade the fotlowing text
concerning DOE transfer of propefiy:

"fn the long term, if the property is ever transferred to nonfederal ownership, the US
Government will take those sctions necessary pursuant to Section 120(h) of CERCLA.
Those actions will include a deed notiJication disclosing former wsste manogement and
disposal sctivities as well as remedial actions taken on the site. The contract for sale and
the deed will contsin the noti/ication required by CERCLA Section 120(h). The deed
notilication shall notify any potentiel parchaser that the property has been ased for the
menagement and disposal of waste. These requirements are also consistent with the intent
of the RCRA deed notfficution reqairements at Jinal closure of a RCRA facility if
contamination will remuin ut the unit.

The deed shall ulso include deed restrictions precluding residential use of the property.
The deed shall expressly prohibit activities inconsistent with the remedial goals and
obiectives in this EAROD. Howeve4 the need for these deed restrictions may be
reevuluated at the time of transfer in the event that exposare ussumptions differ and/or the
residual contumination no longer poses sn unscceptable risk under residential use. Any
reevaluation of the need for the deed restrictions will be done through un smended
EAROD with USEPA and SCDHEC review and approval.

In addition, if the site is ever transferred to nonfederal ownership, a survey plat of the
Reactor Areas will be prepared, certi/ied by a professional land surveyor, and recorded
with the appropriate county recording agency."

L.2-12 of A.2-20
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23. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: P. 6,
physical libraries are being used for dissemination of information to the public. Given the
importance of public review and acceptance of the preferred alternative, this needs to be
supplemented by an online searchable archive or document repository.

Response: When a document is uvailsble for public comment, an electronic version of the
document can be obtained during the public comment period through the following
website:

http : //www. s r s. g ov/g e n e r a Up r o g r a m s/s o i Up u b/p u b inv. h t m I

24. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: P. 8, add a
timeline going forward for ongoing operations at C, K, and L-RCs as a figure on this page;
e.g., K-Area is being used for nuclear materials disposition, which will continue until
(specifl' the date and cite the relevant document).

Response: Currently, the ongoing missions associated with the C-, K-, and L-Reuctor
Complexes are estimated to continue until FY2012, FY202I, and FY2023, respectively.
This information will be added to the EAROD.

25.Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: P. 11,
"streamlining the documentation process" is one that the CAB is familiar with and has been a
strong supporter of in the past (e.g., Plug-in-Rods for seepage basin remediation [Ref. 2]).

Response: SRS appreciates this commenl

26. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: P. 12,
explain with a simple illustration the carcinogenic threshold of lE-06 and non-carcinogenic
index of I (e.g., for the first term, 1E-06 could mean one additional cancer per I million
people exposed); also, p. 14, explain similarly the number of lE-03 for PTSM material
(principal threat source material).

Response: The Glossary (Section XII of the EAPP) includes a deJinition of the "target
risk range". Cancer risk is often expressed as the maximum number of new cases of
cancer to occur in a given popalation of people due to exposure to the cancer causing
substance. For example, a cancer risk of 1E-06 means that out of a population of one
million people, not more than one additional person would be expected to develop cancer
as a result of the exposure to the substance causing the rislc

A cancer risk of 1E-03 means that not more than one person oat of a population of one
thousand people would be expected to develop cancer as a result of the exposure to the
substance caasing the risk.

Noncancer risk is usually determined by comparing the actual level of exposure to s
chemicul to the level of exposure that is not expected to cause any adverse efficts. Strictly
speaking, the hazard quotient is not a messure of risk. A hazard quotient less than one
indicates that the exposure is not expected to result in any adverse effects. A hazard
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qaotient greater than one does not saggest that adverse effects ilre expected, but they are
possible.

Similar text will be added to the EAROD.

27. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: P. 13, in
addition to the nuclides of concem for migration from the reactor complexes, please refer to
the list of all of the nuclides analyzedthat exist at the RCs.

Response: The list of radionaclides that exist in the Reactor Complexes are included in
the risk summary tahles found in Appendix A of the EAPP for the C-, K-, L-, and R-
Reactor Complexes.

28. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: P. 16,
paragraph 2 (Section 121(d) ...), the quotation "any promulgated standard, requirements,
criteria, or limitation under a state environmental of facility citing law that is more stringent
that any Federal standard, requirement, criteria, or limitation" doesn't make sense and may be
misquoted or need explanation.

Response: The cited text should state "any promulgated standard, requirement, criteria, or
limitution under a State environmental orfacility citing law thut is more stringent than any
Federal standard, requirement, criteria, or limitation". This text has been included in the
EAPP consistent with other regulator-approved SRS documents (i.e. Proposed Plans,
Records of Decisions, Land Use Control Implementation Plans, etc.).

This means that state regulations that are more stringent or restrictive than the equivalent
federal regulation mast be followed.

29. Attachment to Email from the SRS CAB, dated July 28, 2009 to Paul Sauerbom: P. 17 , the
large range of costs for ISD with LUC's was not sufficiently explained nor justified. Please
provide a straightforward explanation for the wide range of $52-$236 million in possible
costs; same page, change "present-worth" to "present-worth costs".

Response: The wide range of costs for ISD is due to whether the Reuctor Vessel would be
grouted in place or removed, as well as, whether just the above-grade portion of the
Disassembly Basin would be removed or all above-grade portions of the Reactor Building
would be removed. Four ISD scenarios were identifted in the RFIRI with BRA and
CMS/FS for the P-Area Operuble Unit (WSRC-RP-2007-4032, Revision 1.2, December
2008) as follows:

t Alternutive R-2A: Groat Reactor Vessel; Remove Onlv the P-Reuctor
Disassembly Basin Above Grude;

o Alternative R-28: Grout Reactor Vessel; Remove AII Above-Grade Structures;
. Alternative R-2C: Remove Reactor Vessel; Remove Only the P-Reuctor

Disassembly Basin Ahove Grade; and
o Alternative R-2D: Remove Reactor Vessel; Remove All Above-Grade

Structures.
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The very high cost ussociuted with Alternutive R-2D as compsred to Alternative R-2A is
due to the high cost of reactor vessel and building removaUdisposal, much of which is the
high cost of off-site transportation and disposal of the large quantity of contuminated
building debris.

The word "costs" is implied, as the use
uCapital' and "O&M" cost categories
subsections.

of the term "Present-Worth" is consistent with
discussed in the ISD and Complete Removal

30. Attachment to Email from the SRS CAB, dated July 28,2009 to Paul Sauerborn: Pp.2l-22,
the Preferred Alternative (pp. 2l-22) steps are unclear and should be rewritten, especially in
the 3rd paragraph onp. 22, maybe with fewer acronyms and the use of simple language that
an ordinary citizen could be engaged by and understand:

a. "Since LUCs are proposed in conjunction with the end-state decision, a LUCP would
be submitted. Because the LUCIP is not proposing additional LUCs other than
currently used at SRS, a RAIP will not be submitted. Approval of the LUCP would
constitute remedial action start.

Response: Since Land Use Controk (LUC{ are proposed in conjunction with the end-
state decision, an Early Action Land Use Control Implementation Plan (EALUCIP) for
C-, K-, and L-Reactor Complexes woald be submitted spectfying LUCs that prevent
exposure of site workers or the general public. Because the EALUCIP is not proposing
additional LUCs other thqn currently used at SRS, and given thut the EAPP is merely
proposing an end state for the C-, K-, L-,and R-Reactor Building Complexes and not
describing specijic remedial actions, a Remedial Action Implementation PIan (RtlIP) will
not be submitted In this case, approval of the EALaCIP woald constitute the remediul
action start, rather than construction uctivities lypically associated with the remedial
action. The LUCs for the R-Reactor Complex will be included as part of the Jinal LUCE
for the R-Areu Operable Unit (RAOU).

31. Attachment to Email from Donna Antonucci, dated July 30, 2009 to Paul Sauerborn: Tables
A-4, A-5, A-6, A-7, & A-8 (pp. 36- 39) These Risk Characterization summary tables are very
dense and need clarifrcation in the form of an executive summary in layman's terms.
Particular attention should focus on explanations of risk, exposure pathway, and
mathematical scientific notation. The public's acceptance of this radiological inventory in
perpetuity, depends upon full knowledge of the scope of this contamination. I am glad to see

this included in table form, but think the general public needs a summary with definitions or
the meaning may be misconstrued.

Response: Section V of the EAPP provides a text summary of the site risks and problems
thut need remediation. It slso includes an explanation for some of the risk terms in text
boxes. Detailed explanations of risk and exposare pathways are included in the RFARI
with BRA and CMS/FS for the P-Area Operable Unit (I\tSRC-RP-2007-4032, Revision 1.2,
December 2008) and the RFI/M with BRA and CMS/FS for the R-Area Operable Unit
(WSRC-RP-2008-4035, Revision 1.1, July 2009). These documents are availsble in the
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Administrative Record File. ScientiJic notation is a stundard method ased universally by
scientists and engineers for reporting the magnitude of value for data.

32.Table B-1 Summary of Preliminary ARAR for ISD, citation USEPA OSWER directive
9200.4-I8, (p.45), please explain the "status-To be considered", Requirement Summary, and
Reason for Inclusion.

Response: To-Be-Considered requirements are non-promulgated advisories or guidance
issued by Federal or State government that ure not legaUy binding and do not have the
status of potential ARARs. Because aSEPA OSWER Directive 9200.4-18 is not a federal
or state law, it is evaluated as To-Be-Considered.

OSWER Directive 9200.4-18 estsblishes a protective cleanap level of 3E-04 risk in support
of other aSEPA cleunup regalations for radioactive contamination (40 CFR 300 Subpart
E). The directive mandates the ase of the CERCLA risk numher rather than dose limits
established ander other regulations, in order to be consistent within the Superfund
Program.

In many circumstances, To-Be-Considered rcquirements will be considered along with
ARARs as part of the site risk assessment and may be used in determining the necessary
Ievel of cleanup for protection of human health and the environment. Since the reuctor
baildings are primurily contaminuted with radionuclides, federal regalations establishing
dose limits are applicable. However, OSWER Directive 9200.4-18 is included since the
other cleanup levels established in ^SRS decision documents ure risk-based.

33. Table B-1 Summary of Preliminary ARAR for ISD, citation NESHAP 40 CFR subpart H etc.
(p.al) please explain "status- Applicable," the requirement summary, and the Reason for
Inclusion.

Response: Applicable reqairements ure those cleunup standards, stundurds of control, and
olher substantive environmentul protection reqairements, cfitefia, or limitations
promulgated under Federal or State law that specijically address the hazardous substance,
pollutant, contaminant, remedial action, location, or other circamstance at a CERCLA
site. aSEPA regulates huzardous air pollutants ander Section 112 of the Cleun Air Act
and Subpart H of the NESHAP 40 CFR.

NESHAP has promulguted standurds for a number of huzardous air pollutants.
Department of Energlt Facilities reqaires aSDOE to monitor and track emissions of
rudionuclides. The emissions of radionuclides shall not exceed those amounts that would
cause any memher of the public to receive an unnual effective dose equivalent of 10
mrem/yr.

This regalation wus included in Table B-I because ISD can include such activities as
demolishing portions of the Reactor Buildings anilor grouting various areas of the
Reuctor Baildings. Therefore, the potential to produce airborne emissions of
radionuclides exists and must be evalaated during remediation activities.
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34. Letter from John Sylvest, dated August 03, 2009 to Jeffrey Allison
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.ltrrtc I 7. l(XX). lirr our rcr,.icu' an<l conutrerrl. fhis /:-rl'lr' 'lt tiott Pnryvttt'tl ftlrrtt (.1:.Al>P ) dr:sr:r'ihcs
thc firrll cyrd-stllld ticcrsiorrs t'irr thc ('. K. i., lrnd R reircl()rc{)nlplc\es.

( lrrr oJlicc bclicr cs errcl-st;rtc strlutrrrns prctptrscti in thc [:.,\|]'corrlliit rvitJt ctrrtrrrrrttrrcrts r))l(lc h\
l)( )l: rn agrccnrcnts \\'ith ()ur ol'llcc und thc consulting puftlcs t() lllcse allrccntelrts. Spccilicaii-r. irr

tbe CrLltt trlitt'Bttilr llrtrironttcttt Culttrr,tl /?('s.lac.,.\ llhutd,s('nt(tlt /'/,rr (( ltN'll)) of iO()J D()l:
clcctcd lo rerno\e tltirtecrr C .,\rea historic propenics fronr the D&D list iirr prcscnation and
ItrtLrrc intcrprclatrort ol'lltc Sitc's historic Cold War rlrission. l hcsc tlrrrlccn yrropcrlics rncltrtlc
llc:actorllurldrugl0-i-('andlhctu,ocngincllruscs. lt)S-lCarrdl0S-l('. IIrrce plilPcrticsulrich
this l-;U)P addresscs. I'his LAPP fails to address how these three srgniticant reaclol area h:st<tLrc
propcnies can bc considcrcti lbr decrrmrnissiorring rlhcn thcv arc n()l cvcl] su])poscd ltr lrc rrr] lhe
I)&l) list ()r rehcdulc. but to hc nrai:rtainr:tl unlil a lirlufe usc is rlcllrrcrl.

-iltcprc'scnatiottandinterprc'talionol 
Cl{r:rclr)r..\r'caf<rnlstlrcbasisnl lX)L's()\\'lrstal(d

pr'('scnatj\)n Itrcl ltr'ntagc !ourisnr risit,n at SltS. D(-)L lras cx1;cnticri nrucli cl'lon orer llrc pasl

llr,e !'cars irr e-ollectrng anillcts. nrssilrg pans. l'caturcs. and clcn otlrcr rcplicated llistor-r!'
pr(rlrcrtrcs lionr thc Sitc's othcr rcaclor area':i historic propcnies $':th tlrc }rurp()sc of rcplicutrng.
restoring, and irttcq:rcting C'Rcactor;\rea's histor-ic pr!)pcrlics. rnciudirrg thcir intcnors. to tlrcir
('olcl \\'ar pcriorl ofsirnillt:ance as besl as possiblc. It is thcrclbrc rlilljeLrit lo ccrnrprclrcntl lrou

l)r()ir(lsir)g Ihe sanre renct()r building-allcring. "ckrsr:cl in placc" sr(l-sliltr; sr'lulion lb;rt ha: bcerr

dctcrnrirrcd f<rr P Reactor conli)lex is accel;tal'rlc lbr ( l{eactor c()n1l)le r.

\\:c bclictc C i{clctor conrplcr llr.lst bc treateci clillcrer)tlv th"n tltc,rlhcr reaclor r:onrplexes. \\'e
qtle sli(rll u ltcthe r (' Reacltrr cornpicx shouLi hc includetl in tlris IiAl)P or in linl lirlulc Itccord ol'
I)ectsiotr docutnent regarding thc rcacttrr con.rplctcs, Pr'oposcd crld-s(iilc srrlutrons Jirr [) ltcactor
c(tltlpicx. $hich cruroftice has yet to recelve flnal iirrrilal nr,litlcarior] orl (')r'c(lilcur-rVi1h. crlr rrt)l

hc suirp,rflcd bl our o{ficc at C Rcactor prcseniation arrra- \\id lrcliclc rhlt crrn:plction c'lthc ('
..\rea hist<rrtc pr()l)crlics l'easilliiit-v stutly- and secking rrahle na)'s t\) lllcscr'\d. intcrprct. urrti rtrlkc
publtch'accessible C Area's hisloric properlics sltould bc lX)|'s priority'hclirrc anv rnclusir)tr ()l
(' Rcactt.r in cnvironrnc:ntai planling clocurrrcnts suclr ts thrs [:,\[)P. \\'e urge IX)l: 1o iunress tlre
satnc frosilirc krrou,lcdge. ingenuity. and ellofl utilizcd in cnsuing closurc actrritics are salc and
protccl hunlan hcalth and tlte er.I\,irorrtnent fbr cnsurin! (.' Rcactor prcscn aliolt nrca is prrrtcctcci.
!'l'laintained. and nlade sat'elv accessible l'or luture qencratrons to lcanr liorl arrcl enirrt'-
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N,lr. Jefl'rey Allison
Page 2

'fec'lruical comments:

While u'c are pleased to see the National Historic Preserr,ation Act included as an Applicable or
Relevaut and Appropriate Requirements (ARAR) (in Appendix B) and "historical prcscrvarion
consiclcrations" Iangua-tc includcd rvithin thc tcxt (p.4). rvc bclicvc thesc appiicable ret'erences
should be clearly defined arrd based on asreements u ith our otfice and on suppofling regulatot-n
language. Iror exanrple. our office is unsurc u'hat "historical presen,ation r:onsiderations" ('p. {)
DOE is rcl-crcncing. or hou' idcntil,r.ing, rctainirrg. or prcscrvrng lristoric ilcr:rs (iu'arrilircts)
slrould evcn he includeil language u'hen the National Historic Prcscn'ation Acl dirccts t'ederal
aqettcics ttt cotrsidcr alld to prc$cr\,c historic propr:nies. "Hisloric ilenrs" or "artifacts" are no1 b1,

definitior, historic properties. they are nor eligible for listing in rhc ^\arional Register of Jlistonc
Places. ancl they arejust one piece ofSRS's preservation prograrn. I-Iistoric propertics such as
reactctr buildings and ancillary suppofl structurcs arc rvhat should be iderrtificd and preserved and
n'ltat the AR,\R language regarding the National Historic Prescn,ation Act should sunrntarize and
includc.

Appendix ts's ARAR table cites the Natianal Historic Presen'ation Act (NHPA) in addirion to
thrcc [ederaI regulations: 36CFR800 - Protection of l-listoric Properties (Scclion 'l06 rcgulations).
36CFR79 - Curation of f cderally Owncd and Administcrcd Archacological Colleclions, ancl
.l(rC|R65 - I)csignation ol'National Historic I-antlrnarks. Wc bolicvc thc NHPA's Sc.crion's l{)6
and I l0 and 36CFR80(] tr.r be ntost relevant for inciusion as AR;\R's. The ('R\,1P should be
ccrnsidcrcd as an ARAR too, rf possible.

'fltis IIAPP also lails to takc into account each SRS Rcactor's cligibiiity as a DOU Ct.rld War
Signnture Facility and rvhat irnpact the proposed end-state solutions rvill have on a SRS reactor
complex achieving this desiqrrarion.

'I hcsc conttnents are providecl to assisl you rvith rncr'tiug rcsponsibilitics put'sualll to Sectiorrs 106
and I l0 of the National Historic Presen,ation Act. as arncnded. l1'you have an,v questions. please
corltact me at (803) 896-6I?9 or s1l_r.9_s_t_rg,gc_{qb,i3i1te.''19.Ui.

Sinccrely.
a ' '.....-

t,)<F.-il--
rr/dY-- \,2 4in/\l' .lohn D. syhrdst

D0E-SRS Proiect Coordinator
State Ilistoric Presen'ation Offi cc

cc (electrouically):

Ray lltrnnah, DOE-SR
Chris Bergren. DOE-SIi
Parodio Maith. DOE-SR
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Teresa Hass, SRNS
Paul Sauerborn, SR\S
Skip Gosling, l)OI: l;P()
I'onr McCulloch. ACHP
\\'alt .Ioseph. SRS Herirage Foundatron. Inc.
SRS ('itizerrs Adr-ison' Bnard
\4a-vor of Aiken. SC)

I'layor of Nov Ellcnton. SC
\Iarrrr o1'Au1usta. (iA
Van Keisler. SC'DHF('
Shclly Wilson" S('DI IEC'
Rtrir P6pc, IiPA Rcg;or: i\.'
.l:r':: Barkstlalc.. f.P.\ Re:rion l\,'

Response: SRS recognizes that 13 excess facilities in C-Area Operable Unit, including the
Reuctor Building (105-C), huve been identffied in the Savannah River Site's Cold lUar
Built Environment Cultural Resources Management Plan QSDOE 2005) for
preservation- The end-state decision proposed in this document, in situ decommissioning,
sllows for a range of acceptable end state conditions from which a ftnal design will be
determined at the time that the individual reactor complex is closed A feasibility study for
C-Area addressing its'fatare use will be completed prior to the staft of closure activities,
which are planned to begin in 2012. Without compromising the selected remedy's
protection of haman health and the environment, ^SR^S will preserve the historical
significance of these facilities in accordance with the National Historic Preservation Act
(NHPA) to the extent practicable.

The following text will be sdded to the Early Action Record of Decision (EAROD) for C-,
K-, L-, and R-Reactor Complexes, under the section heading "Signiftcant Historical
Features":

"In accordance with the Programmatic Agreement among the USDOE, South Carolina
State Historic Preservation Offtce (SHPO) snd the Advisory Council on Historic
Preservution, the aSDOE has the responsibility for the Cultural Resource Management of
all historic properties at ^Sft^S. As has been the case with previous SRS decommissioning
projects, to the extent practicable and not to impact human health dnd the environment,
elforls will be mqde to presewe the historical signiJicunce of the Reactor Complexes in C-,
K-, L-, and R-Reactor Areus in accordance with the National Historic Preservstion AcL

Furthermore, C-Area Operable Unit (CAOU) is of special interest becaase 73 excess

facilities, including the Reactor Building (105-C), have been identiJied in the Savannah
River Site's CoId War Built Environment Cultural Resources Management Plan (USDOE
2005). Since the CAOU project has not begun the planning and design phases, some
ancertainty exists regarding the extent and details of preservation for the 13 facilities.
Consistent with the Area Completion approach, CAOU planning and design efforts will
address this uncertainty. At that time, the USDOE will have a better anderstanding of site
characterization and risks, and can better formalate the engineering details to ensurc
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protection of human health und the environment while preserving, to the extent
practicable, the historic signi/icance of those C-Areafacilities."

Also in the EAROD, the section of the ARAR tuble that describes the NHPA will be revised
to rcplace "artifacts" with "historic properties" under reason for inclusion. The CMW is
not an ARAR as it is not a regulation or luw; however, it t'eill he rcferenced in the EAROD.
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SUMMARY OF REACTOR COMPLEX SIMILARITIES
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B.0 Summary of Reactor Complex Similarities

As part of the accelerated cleanup strategy underway at the Savannah River Site, the U.S.

Department of Energy and its regulators, in the form of a Core Team, have agreed that each of

the C-, K-, L-, P-, and R-Reactor Complexes are analogous facilities, and as such, the end-state

decision previously reached and data used to support that decision for the P-Reactor Complex

can be applied to indicate expected conditions at the C-, K-,L-, and R-Reactor Complexes.

These complexes are considered analogous for a number of reasons, including:

o Operational history (i.e., timeframe of operations and power levels) can inform whether there

is expected to be consistency in the nature and magnitude of contaminants. The operations at

and design of each of the five Reactor Complexes were all similar, therefore producing the

same types of contaminants.

o Operating conditions in the Reactor Complexes were similar (i.e., temperature, pressure,

fuel/target materials, etc), resulting in closely associated types of nuclear materials and

contaminants. Accordingly, the inventories for P- and R-Reactor vessel subunits have been

determined by detailed modeling and are considered representative of the types of

contaminants to be expected for C-, K-, and L-Reactor vessel subunit.

o Construction history/design/materials are similar, resulting in similarities in the type of media

to be impacted (i.e., concrete, metal).

Other operational information related to disassembly basin discharges,

charccterization efforts and evaluations, and maintenance andlor upgrade

what can be expected to be present within the Reactor Complexes.

limited

activities

Tables B-1 through B-4 details the similarities between the three subunits for each of the Reactor

Complexes.
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8.1 Reactor Complex Carcinogenic Risk Comparison

The conditions at all applicable P- and R-Reactor Complex subunits have been evaluated and

Tables B-5 through B-7 and Table B-9 through B-11 present the data from these subunits relative

to carcinogenic risk. This information provides a range of expected levels of risk for the reactor

vessel, disassembly basin, and building and attached structures subunits at the C-, K-, L-, and R-

Reactor Complexes.

8.2 Reactor Complex Noncarcinogenic Risk Considerations

Other potentially hazardous non-radiological contamination is known to be present throughout

each of the Reactor Complexes. Examples are asbestos pipe insulation, lead shielding blocks,

paint that contains lead, and mercury and some other metals.

The baseline risk assessment for the P-Reactor Complex (SRNS 2008) identified a minor level of

risk (i.e., hazard) from noncarcinogenic constituents, presented in Table B-8, which informs the

expected conditions for the C-, K-, L-, and R-Reactor Complexes.
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Table B-1. Summarv of Reactor Vessel Subunit Similarities

Vessels

P-Reactor R-Reactor L-Reactor K-
Reactor

C-Reactor

Vessel Tank
Consfnrction

4.6 m high x 4.9 m wide (15 ft x 16 ft) cylindrical tank with 1.25 cm (0.5 in) thick
stainless steel plate

Same height but
0.7 m(2.2ft)

wider

Concrete Bioshield

Operational
Duration

34 years

1954 to 1988

I I years

1953 to 1964

l4 years

1954 to 1968
1985 to 1988

34 years

1954 to 1988
1992 to 1993

29 years

1955 - 1986

Flux

398 - 2700 megawatts
(Mw)

17.2 million MW-davs

300 - 2400 Mw

4.5 million MW-davs

378 MW-

Not cunently
available*

Not cunently
available*

2915 MW -

Not currently
available *

Vessel
Curies

21 l ,000 ci+ 57,800 Ci+
Not cunently

available*
Not currently

available*
Not currently

available *

* Not currently available: Information will be available when the specific Area Completion documentation is completed.

f The curie inventory from modeling performed on the P- and R-Reactor vessels provides a range ofexpected curies that could
be contained within the C-. K-. and L-Area reactor vessels.

Table B-2. Summary of Disassemblv Basin Subunit Similarities

N/A: Information is not available. However, when conducting the RFI/RI for the C- and K-Reactor Complexes, this
information will be collected to provide an overall inventory ofradionuclides in the disassembly basin.

t Includes 800 ft' from contents ofthe settler tank.

f Includes 0.562 Ci from the Disassembly Basin and 1 ,260 Ci from the Emergency Basin.

* Includes 678 Ci from L-Reactor Complex waste water.

Disassemblv Basins (DB)

P-Reactor R-Reactor L-Reactor K-Reactor C-Reactor
Basin Size 31,000 ft' 48,500 fr' 26,000 f( 38,000 fr 37,500 f(
Construction

Concrete with 3 ft walls and 5 to 7.5
ft base mat.

Concrete with 3 ft walls and 5 to 7 ft base mat

DB Capacity
4.8 million

gallons
6.3 million

sallons
3.4 million

gallons
3.4 million

sallons
3.6 million

eallons

Current Water Volume
4.18 million

gallons 383.100 gallons
3,375,000

qallons
3,375,000

gallons
3.55 million

eallons

Sludse Volume 4,380 ft' 668 ft' 2,085 fr' 2,085 ft', 2,200 ft" I

Curie content of sludee 57.4 Ci 1,26t CiI 31.6 Ci 31.6 Ci 42.2 Ci

Curie content of water 4,950 Ci 13.3 Ci 96.2Ci '715.4 Ci r,530 ci+
Curie content of metal 9,630 Ci 1,930 Ci t,726 Ci

Not Available
(NA)* N/A
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Structural Event

Roofs away from Process
Room begin to collapse
Water infiltration into
Process Room due to roof
degradation/collapse
Water infi ltration through
slab directly over reactor
vessel
Cap exposed due to roof
collapses

Alternative
A

105-P 105-R

150 150

200

225

400

225

Alternative B
(years)

SRNS-RP-2009-00707
Rev. I

Alternative C
(years)

105-P 105-R

1350 i 1350

1400 1400

September 2009 Page B-6 of B-14

Table B-3. Summary of the Building Subunit Similarities

Exterior wall thickness ranges fiom 2 ft. 6 in to 6ft for the reactor buildings. The thickness of the assembly area section of the C-, K-, and L-
Reactor Complexes is excluded from this range, as this section ofthe superstruchtre is constructed oftransite material.

Depth to groundwater presented here is based on water level averages from 1 987-2008 from nearby water table wells.

Table B-4. Reactor Building Structural Analyses

105-P

150

I 550

r 700

1000 (all but Process
Room structure)

1450

1550 1350

2700 : 1450

1000 (all but Process
Room structure) 2500 2500

105-R

150

200

400

Only rubble left above grade , 1000 1000

2500 (Process Room Process Room
Altemative A: No intervention; vegetation allowed to grow unrestricted on all roofs
Altemative B: Vegetative growth is prevented on roofs over Process Room
Alternative C: Vegetative growth is prevented on all roofs

T-CLC-P-00004, Long Tem Assessment of 105-P Sttucture for in-silu D&D Alternatives, Westinghouse Savannah River Company,
Savannah River Site, Aiken, SC, August 2008

T-CLC-R-00002, Long Term Assessmenl of 105-R Sfucture for in-situ D&D Alternatives, Savannah River Nuclear Solutions. LLC.
Savamah River Site, Aiken, SC, January 2009

2500

Buildine Subunits
P-Reactor R-Reactor L-Reactor K-Reactor C-Reactor

Construction
Materials Reinforced concrete

Reinforced Concrete
(Assembly Area used steel framed fiberboard

construction)
FootPrint 6q ft) 307,200 fr" 336.324 f( r61.500 fl t77,300 fi') 202.300 ft'

Depth below grade
(Bottom Elevation)

49.5 ft below sround surface

267 ft-mean
sea level (msl)

241 ft-msl 200 ft-msl 220 ft-msl 236 ft-msl

Approximate Exterior
Wall Thickness Rangefrom2ft6into6ff

Stack Height above
srade 200 ft

Top Floor Height
above grade 130 ft

Actuator Tower
Heisht above srade 149 fl

Bottom Depth to
Groundwater*

9 ft below
water table.

43 ft below
water table.

16 ft below
water table.

16 ft above
water table.

23 ft above
water table.
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Table B-5. Risk Characterization Summary - Carcinogens for the P-Reactor Vessel

Scenario Time Frame:
Receptor Population:
Recentor Ase:

Future
Industrial Worker
Adult

Medium
Exposure
Medium

Exposure
Route

Constituent of Concern Carcinogenic Risk*

105-P
Reactor
Vessel

Metal

Extemal
Radiation,
Incidental
Ingestion

Barium-133 l.8E-02
Carbon-14 2.8E-05

CobalG60 1.3E+03

Europium-152 5.3E-03

Eurooium-154 4.6E-04
Iron- I 55 8.2E-05

Molybdenum -93 7.3E-06
Nickel-59 9.38-06
Nickel-63 2.2E-03

Niobium-94 6.1E-05

Potassium-40 l.lE-05
Total Cumulative Risk: 1.3E+03

* Risk was not calculated separately for each exposure pathway. Instead, the PRG
risk-based concentration derived from standardized equations and combines all c

with USEPA toxicity data. Use of the PRG provides an exposure routes total ris.
Radioloeical PRGs are industrial worker values for concrete media (WSRC 200i

value that was used to calculate risk is a
fthe exposure pathways and assumptions
< estimate for each constituent.
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Table 8-6. Risk Characterization Summary - Carcinogens for the R-Reactor Vessel

Scenario Time Frame:
Receptor Population:
Receptor Age:

Future
Industrial Worker
Adult

Medium Exposure
Medium

Exposure
Route Constituent of Concern Current Carcinogenic Risk*

105-R
Reactor
Vessel

Metal

External
Radiation,
Incidental
Ingestion

Americium-241 2.9E-06

Americium-242m 6.98-06

Americium-243 (+D) 8.18-04

Areon-39 r.5E-06

Barium-133 r.8E-02

Carbon-14 l.1E-05

Cesium-137 (+D) 9.58-03

Chlorine-36 3.0E-04

Curium-243 9.9E-05

Cobalt-60 5.4E+01

Europium- 152 5.3E-03

Eurooium-154 4.7E-04

Molvbdenum-93 l.9E-06

Nickel-59 5.0E-06

Nickel-63 l.0E-03

Niobium-94 9.08-02

Potassium-40 9.98-06

Silver-108m 2.8E-01

Strontium-90 (+D) 5.2E-05

Total Cumulative Risk: 5.5E+01
* Risk was not calculated separately for each exposure pathway. Instead, the PRG value that was used to calculate risk is a
risk-based concentration derived from standardized equations and combines all of the exposure pathways and assumptions
with USEPA toxicity data. Use of the PRG provides an exposure routes total risk estimate for each constituent. Radiolosical
PRGs are industrial worker values for concrete media (WSRC 2005).
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Table B-7. Risk Characterization Summary Carcinogens for the P-Reactor
Disassemblv Basin

Scenario Time Frame:
Receptor Population:
Recentor Ase:

Future
Industrial Worker
Adult

Medium Exposure
Medium Exposure Route

Constituent of
Concern

Current
Carcinosenic Risk*

P-Reactor
Disassembly

Basin
Sediment

Ingestion,
Inhalation, Dermal
Contact, Extemal

Radiation

Arsenic L80E-05
Americium-241 6.50E-03

Americium-243 (+D) 7.208-03
Antimonv-124 t.208-04

Antimonv-125 (+D) L50E-03
Barium-133 4.408-04

Califomium-249 8.80E-04
Califomium-251 9.608-04

Carbon-14 1.50E-04

Cerium-l4l r.l0E-06
Cerium-144 (+D) 2.50E-05
Curium-2431244 3.10E-03

Curium-245 4.30E-03
Cwium-246 3. I 0E-04
Cobalt-57 6.208-05
Cobalt-58 4.50E-05
Cobalt-60 3.60E+00

Cesium-134 9.10E-04
Cesium-135 1.20E-06

Cesium-137 (+D) 5.40E-01

Eurooium- 152 l 90E-02
Europium-154 5.20E-02
Europium-155 9.00E-05

Iodine-129 2.208-06
Potassium-4O 3.00E-03

Maneanese-54 3.10E-04
Sodium-22 5.60E-03

Niobium-94 1.20E-02
Nickel-63 3.208-04

Neotunium-237 (+D) 5.80E-04
Praseodymium-144 2.20E-04
Praseodymium-146 7.s0F-04

Plutonium-238 L80E-02
Plutonium-2391240 1.40E-03

Plutonium-241 7.80E-05
Plutonium-242 5.80E-05

Radium-228 (+D) 9.408-03
Selenium-79 2.30E-05

Thorium-228 (+D) 1.208-03
Hydroqen-3 2.00E+00

Tin-l26 2.80E-04
Strontium-90 (+D) 3.10E-03
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Pase B-10 of B-14

Table B-7. Risk Characterization Summary - Carcinogens for the P-Reactor
Disassemblv tsasin (Continued/E,

Scenario Time Frame:
Receptor Population:
Receptor Age:

Future
Industrial Worker
Adult

Medium Exposure
Medium Exposure Route

Constituent of
Concern

Current
Carcinogenic Risk*

P-Reactor
Disassembly

Basin
Sediment

Ingestion,
lnhalation, Dermal
Contact, External

Radiation

Uranium-233 4.50E-06
Uranium-234 3.50E-06

Uranium-235 (+D) 2.80E-05
Uranium-238 (+D) 3.00E-05

Yttrium-88 7.908-05
Zinc-65 2.608-04

Zirconium-95 5.20E-05

Total Cumulative Risk = 6.30E+00
Risk was not calculated separately for each exposure pathway. Instead, the PRG value that was used to calculate ris[ is a
risk-based concentration derived from standardized equations and combines all ofthe exposure pathways and assumptions
with USEPA toxiciff data. Use of the PRG provides an exposure routes total risk estimate for each constituent.
Radiological PRGs are industrial worker soil values fiom Radionuclide Preliminary Remediation Goals, Engineering
Calculation K-CLC-G-00077, Rev. l, Washington Savannah River Company (November 2003); nonradiological PRGs are
industrial worker soil values (USEPA 2004).
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Table B-8. Risk Characterization Summary - Non-Carcinogens for the P-Reactor
Disassembly Basin

Scenario Timeframe
Receptor Population
Receptor Age:

Future
lndustrial Worker
Adult

Medium Exposure
Medium Exposure Route

Constituent of
Concern

Current Non-
Carcinogenic

Hazard
Ouotient*

P- Reactor
Disassembly
Basin

Sediment lngestion,

Inhalation,
Derrnel Cnntq..t

Antimonv t.2
Iron 2.7
Lead 1.3

Uranium 19.0
Soil Hazard Index Total: 24.2

*Risk was not calculated separately for each exposure pathway. Instead, the PRG value that was used to calculate
risk is a risk-based concentration that is derived from standardized equations and combines all of the exposure
pathways and assumptions with USEPA toxicity data. Use of the PRG provides an exposure routes total risk
estimate for each constituent. Nonradioloeical PRGs are industrial worker soil values ruSEPA 2004).
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Table B-9. Risk Characterization Summary - Carcinogens for the R-Reactor
Disassemblv Basin

Scenario Timeframe
Receptor Population
Receptor Age:

Future
Industrial Worker
Adult

Medium
Exposure
Medium

Exposure
Route

Constituent of
Concern

Current
Carcinogenic

Risk*

R-Reactor
Disassembly

Basin

Sediment

Ingestion,
Inhalation,
Dermal
Contact,
External
Radiation

Antimonv-l2s (+D) 1.6E-05
Americium-241 1.8E-05

Carbon-14 5.0E-06
Califomium-249 2.8E-05
Californium-251 6.48-06
Cesium-l37 (+D) l.8E-01

Cobalt-60 8.08-01
Eurooium-152 6.38-04
Europium-154 4.38-03
Eurooium-155 7.08-06

Iodine-129 l.0E-06
Mansanese-54 6.5E-06

Neptunium-z37 GD\ 5.28-06
Niobium-94 2.28-04

Plutonium-238 t.2E-06
Plutonium-2391240 1.1E-05

Plutonium-241 1.3E-05
Sodium-22 9.68-04

Strontium-9O (+D) 3.0E-04
Thorium-228 (+D) l.4E-05

Tritium 9.48-02
Yttrium-88 4.48-05

Zinc-65 3.9E-05
Zirconium-95 7.38-06

Total Cumulative Risk = 1.18+00
*Risk was not calculated separately for each exposure pathway. Instead, the PRG value that was
used to calculate risk is a risk-based concentration that is derived from standardized equations and
combines all of the exposure pathways and assumptions with USEPA toxicity data. Use of the
PRG provides an exposure routes total risk estimate for each constituent. Radiological PRGs are
industrial worker soil values from Radionuclide Preliminary Remediation Goals, Engineering
Calculation K-CLC-G-00077, Rev. 1, Washington Savannah River Company (November 2003).
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Table B-10. Risk Characterization Summary - Carcinogens for the P-Reactor Building
and Attached Structures

Scenario Time Frame:

Receptor Population:

Recentor Ase:

Future

Industrial Worker

Adult

Medium Exposure
Medium

Exposure
Route

Constituent of
Concern

Current
Carcinogenic

Risk*

P-Reactor Building

minus 6.1 m (20 ft) level
Concrete

lngestion,
Extemal

Radiation

Aroclor-1254 3.2E-05

Cesium-137 (+D) 9.98-03

Cobalt-60 4.2E-03

Strontium-90 (+D) 2.6E-05

Uranium-238 (+D) 6.0E-06

Total Cumulative Risk (minus 20 ft level) = t.4E-02

P-Reactor Building

minus 12.2 m (40 ft) level
Concrete

Ingestion,
Extemal

Radiation

Aroclor-1254 5.7E-06

Cesium-137 (+D) l.3E-02

Cobalt-60 5.7E-05

Strontium-9O (+D) 6.6E-05

Total Cumulative Risk (minus 40 ft level) = r.3E-02

P-Reactor Building

minus 15.1 m(49.5 ft) level
Concrete

Ingestion,
Extemal

Radiation
Cesium-137 (+D) t.7E-04

Total Cumulative Risk (minus 49.5 tt level) = t.7E-04
Risk was not calculated separately for each exposure pathway. Instead, the PRG value that was used to calculate risk is a
risk-based concentration that is derived from standardized equations and combines all of the exposure pathways and
assumptions with USEPA toxicity data. Use of the PRG provides an exposure routes total risk estimate for each
constituent. Radiological PRGs are industrial worker values (WSRC 2005). Nonradiological PRGs are ten times (l0x) the
industrial worker soil values (USEPA 2004).
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Table B-11. Risk Characterization Summary - Carcinogens for the R-Reactor Building
and Attached Structures

Scenario Timeframe
Receptor Population

Receptor Age:

Future

Industrial Worker
Adult

Medium Exposure
Medium

Exposure
Route

Constituent of
Concern

Current
Carcinogenic

Risk*

R-Reactor
Building

ground level

Concrete Ingestion,
External
Radiation

Arsenic 2.tE-06
Aroclor-t254 2.38-05

Americium-243(+D) 3.0E-06

Cesium-l37 (+D) r.7E-02

Strontium-90 (+D) 2.tE-05

Total Cumulative Risk ( qround level) : r.7-02

R-Reactor
Building

minus 6.1 m
(20 ft) level

Concrete Ingestion,
External
Radiation

Amercium-z43 ftD\ 2.88-06

Cesium-l37 (+D) 6.0E-05

Cobalt-60 r.9E-05

Total Cumulative Risk (minus 20 ft level) = 8.2E-05

R-Reactor
Building

minus 12.2 m
(40 ft) level

Concrete

Ingestion,
Extemal
Radiation

Aroclor-I254 I.2E-05

Amercium-241 9.98-06

Cesium-137 (+D) 1.58-03

Cobalt-60 r.2E-02

Strontium-90 l.lE-05
Total Cumulative Risk (minus 40 ft level) : t.4E-02

*Risk was not calculated separately for each exposure pathway. Instead, the PRG value that
was used to calculate risk is a risk-based concentration that is derived from standardized
equations and combines all of the exposure pathways and assumptions with USEPA toxicity
data. Use of the PRG provides an exposure routes total risk estimate for each constituent.
Radiological PRGs are industrial worker values (WSRC 2005).Nonradiological PRGs are ten
times (l0x) the industrial worker soil values ruSEPA 2004).
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APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
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Table C-1. Summary of Applicable or Relevant and Appropriate Requirements for In Situ Decommissioning of the C-, K-,
L-, and R-Reactor Complexes

Citation(s) Status Requirement Summary Reason for Inclusion

Chemical-Specific
National Emission Standards for
Hazardous Air Pollutants
(NESHAP) Subpart M,
40 cFR 61.140-141.
40 cFR 61.145
National Emission Standard for
Asbestos

Applicable

Requirements for asbestos identifi cation
and control. Standards for demolition and
renovation. Inspection, notification, and
procedures for emission controls.

Given the age and type of buildings covered in
the EAPP, there is a potential for asbestos in
building materials. Any investigation, removal,
or handling of these materials would require
compliance with these regulations.

NESHAP
40 CFR 61 Subpart H,
40 CFR 60.90-97 National
Emission Standards for
Emissions of Radionuclides
Other Than Radon from
Deoartment of Enersy Facilities.

Applicable

Emissions of radionuclides to the ambient
air from DOE facilities shall not exceed
those amounts that would cause any
member of the public to receive an

effective dose equivalent of 10 millirem
(mrem) per year.

Demolition of contaminated buildings,
excavation activities, or grouting could produce

airbome emissions of radionuclides which would
be subject to the l0 mrem/yr limit for airbome
radionuclide emissions during cleanup of federal
facilities.

Toxic Substance Control Act
(rscA)
40 cFR 763
Asbestos

Standard of Performance for
Asbestos Projects
sc R.61-86.1

Applicable

Applicability and state licensing and
notifi cation requirements. Inspection,
testing, work practices, containerization
and packaging requirements, air sampling
and disposal requirements.

Given the age and type of buildings covered in
the EAPP, there is a potential for asbestos in
building materials. As such, worker training,
company licensing, and work practices required
by these regulations would be necessary during
removal activities to protect workers.
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Table C-1. Summary of Applicable or Relevant and Appropriate Requirements for In Situ Decommissioning of the C-, K-,
and R-Reactor C 'Conti

Citation(s) Status Requirement Summarv Reason for Inclusion
Chemical-Specific (C ontinued)

The National Pollutant
Discharge Elimination System
(NPDES Permit SCR10000)
sc R.61-9.122

Applicable
Requirements for permits and control of
stormwater discharges.

Any stormwater discharges from demolition
and remedial activities must meet permit
conditions and standards established by
state.

40 CFR 261, Identification and
Listing of Hazardous Waste,

40 CFR 268,Land Disposal
Restrictions
Hazardous Waste Managements
System

SC R.61-79.261 and SC R.6l-
79.268

Potentially
Applicable

Defines criteria for determining whether a

waste is a solid waste and is RCRA hazardous
waste. If a waste is RCRA hazardous
requirements for storage, treatment, disposal
recordkeeping, and training of workers must be

met.

Ifanyhazardous waste is generated during
demolition and remediation activities, these

materials-such as piping, equipment,
material, and concrete-removed from the
facilities would have to be evaluated to
determine if they are hazardous waste per
RCRA.

Solid Waste Management
SC R.6l-107. 1 I Construction,
Demolition and Land Clearine
Debris Landfills
SC R. 61-107.258 Municipal
Solid Waste Landfills

Applicable
Regulations governing disposal of
nonhazardous solid waste.

Demolition activities will generate solid
waste requiring disposal that must comply
with these requirements.

Toxic Substances Control Act
40 cFR 761

Applicable

Identifies identifi cation, sampling, marking,
labeling, storage and disposal requirements for
PCB remediation waste and bulk product
waste.

Due to the age of the facilities, coatings,
caulking, and lighting fixtures used in
construction could contain PCBs.
Demolition activities could generate

concrete, piping, and electrical and
mechanical equipment manufactured before
the PCB ban. If PCBs are identified in
these materials, compliance with these

requirements is necessary.
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Table C-1. Summary of Applicable or Relevant and Appropriate Requirements for In Situ Decommissioning of the C-, K-,
and R-Reactor C xes

Citation(s) Status Requirement Summary Reason for Inclusion
Action-Spec ifrc ( C o n t i nu e d )
Solid Waste Management
SC R.6l-1 07.1 I Construction.
Demolition and Land Clearins
Debris Landfills
SC R. 6l-107.258 Municipal
Solid Waste Landfills

Applicable
Regulations governing disposal of
nonhazardous solid waste.

Demolition activities would generate solid
waste requiring disposal in accordance with
these resulations.

USEPA OSWER Directive
9200.4-r8
Establishment of Cleanup Levels
for CERCLA sites with
Radioactive Contamination

To Be
Considered

Cleanups of radioactive contamination outside
the risk range (in general, exceeding 15

mrem/yr EDE which equates to approx. 3 x l0-
04 increased lifetime risk) are not protective.

EPA policy establishing protective range for
radionuclide cleanups at CERCLA sites.

Mandates use of CERCLA risk range rather
than dose limits established under other
regulations
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Cost Element Description

The cost elements in Table D-l are order of magnitude estimates in 2008 dollars that are based
on limited engineering data using specific analogy techniques (scale up or scale down factors
from prior known systems and parametric techniques. The cost estimates are for comparison
purposes between altematives only and are not intended to portray actual costs for any
altematives chosen. Once an alternative is chosen, formal estimates will be prepared for
costing/funding purposes.

The major components of each cost element are summarizedbelow. A more detailed description
of the scope included in each element together with the unit rates used is given in 105-P
Alternatives Cost Analys,s (U/ (WSRC 2008c)

Element #1- Removal of Major Contaminated Equipment

Cost Element #1 estimates the cost to dismantle the major equipment that will be removed from
the building, which is itemized in Table A in SDD 2008a. The quantity, volume, and weight for
each item were calculated along with a removal complexity factor. Unit rates were then
consistently applied to calculate the total cost. The cost of waste disposal is captured in Element
#12.

Element #2 - Abandoned-In-Place Contaminated Equipment

This Cost Element estimates the cost to abandon in place the contaminated equipment that will
remain inside the building and is itemized in Table B in SDD 2008a). This equipment primarily
consists of the reactor tank and associated components.

Element #3 - Removal of Shield Door Gantries and Install New Roof

This Cost Element estimates the cost of removing the Shield Door Gantries and allows for
construction of a new roof. This portion of the 105-P building is showing signs of structural
degradation.

Element #4 - Removal of Stack

This Cost Element estimates the cost of removing the stack above the +55 ft roof elevation. The
stack is considered unsound to last as a structure over the time frames being considered for in
situ decommissioning. The disposal cost is included in Element #12.

Element #5 - Decontamination

This Cost Element estimates the cost of decontaminating or fixing-in-place the radionuclide
contamination on exposed surfaces that are within reach of human receptors within the building
structure based on current knowledse of radioloeical conditions.
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Element #6 - Characterization and Survevs

See SDD 2008a for a detailed description of this complex Cost Element.

Element #7 - Fill Lower Spaces with Grout

This Cost Element estimates the cost of grouting the 105-P building to grade level
(approximately I 14,000 cubic yards).

Element #8 - Demolition and Removal of Above-Ground Structures with Size Reduction

This cost was based on construction drawings that indicated that around 137,000 tons of material
would need to be demolished, size reduced and transported to a repository. The disposal cost is
captured in Element #12.

Element #9 - Removal of Reactor Vessel

This Cost Element is based on the weight of the vessel at 247.3 tons. See SDD 2008a for a
detailed description of this complex cost element.

Element #10 - Grade and Cover

This Cost Element is based on covering up to 12 acres of land at $400,000 per acre with a cover
design consisting of backfill, geo-synthetic material, clay, drainage, topsoil, and vegetation
layers.

Element #11 - Engineering and Management

This Cost Element is based on a team of exempt professionals assigned for the full duration of
the project.

Element #12 - Waste Disposal

Cost Element #12 is divided into two sub-elements: #l2a and I2b. The disposal cost for the
major equipment removed in Elements #1 and #2 are included in sub-element #12a. The
disposal cost for the above-ground structure removed in Elements #4 and#8 arc included in sub-
element #12b. Costs were based on disposal options at the Nevada Test Site and Clive, Utah.
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Table D-2. Cost Estimate for Complete Removal of P-Reactor Complex

Adders to the ROM

Total ROM

Remove/dispose of the reactor vessel

Remove/dispose of tritiated heat exchangers (offsite disposal)

Remove/dispose tritiated process water piping and tanks (offsite disposal)

Offsite disposal of tritiated concrete (10,000 truck loads)

Disposal of mixed waste (contaminated lead, brass, & 630K sq ft of PCBs)

Excavate to access below grade structure (7500 truck loads)

Remove sludge/activated metal from Disassembly Basin

Remove/dispose of Disassembly Basin water

Disposal of Disassembly Basin activated melal and sludge

$1 30,490

$10,000

$400

$200

$91,500

$1,200

$7,209

$5oo

$2,700

$128

Bldg No Cost Basis End State
ROM

(03 $K direct)
(ModelCalc)

ROM
(08 $K direct)

ROM + Adders
(28%for Demo)
(08 $K direct)

1 05-P ROM n $85,060 $101,219 $129,560

1 08-1 P ROM D $266 $217 $405

108-2P ROM D $345 $410 $525

EAROD for the C-, K-, L-, and R-Reactor Complexes (U)
Savannah River Site
September 2009

SRNS-RP-2009-00707
Rev. I

Page D-6 of D-6

Total Estimated Cost (direct)

Contingency @ 20%

Overheads @ 30%

$24/.,321

$48,865

$73,298

Total Estimated Cost (FY-2008 dollars) $366,490

ROM = Rough Order of Magnitude

D = Demolish

Assumptions:

- Complete demolition of 105-P, 108-1P and 108-2P, including below grade structures down to the footers

- Soil excavated from Underground Radiological Materials Area must be disposed of as Low-Level Waste (some must go to the
Nevada Test Site [NTS] for trichloroethylene)

- Concrete in pump room, heat exchanger bay, process room, purification cells and Disassembly Basin walls can not go to slit
trenches due to tritium

- Heat Exchangers, moderator piping, moderator storage tanks, purification equipment can not go to slit trenches due to tritium

- Reactor vessel will be segmented, packaged and disposed of off site

- Disassembly Basin sludge can not go to the slit trenches due to tritium

- Disassembly Basin activated metal will be packaged in shipping casks and can go to slit trenches

- Polychlorinated biphenyl paint will have to be scabbled from concrete walls before demolition and disposed of as mixed waste

- Will include removal/disposal of 109-P and 106-P (required t excavated below grade structure)

- No Materials Controls & Accountability issues with Disassembly Basin sludge/activated metal

- All waste for offsite disposal (except for mixed) will go to NTS

- Mixed waste will go to either EnviroCare or Oak Ridge

- Non Mixed Waste costs are for packaging and shipment only.....NTS disposal is no charge

- Mixed waste costs include treatment costs and disposal

- Heat Exchangers shipped as is with no additional packaging

- Concrete disposal to Clive, Utah by rail using existing 50 site gondola rail cars and rail spur to 100-P must be refurbished
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APPENDIX E

EARLY ACTION POST-ROD SCHEDULE
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Figure E-1. Early Action Post-ROD Schedule
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