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PREFACE

This Record of Decision for the K-1070-C/ D Operable Unit, East Tennessee Technol ogy Park, QCak

Ri dge, Tennessee (DOE/ OR/ 02-1486&D4) was prepared in accordance with requirenents under the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA) to
present the selected renedy for the K-1070-C/' D Operable Unit to the public. This work was
perforned under Wirk Breakdown Structure 1.4.12.4.1.01.48 (Activity Data Sheet 4300, "K-1070-C'D
G Pit and Concrete Pad"). This docunent provides the Environnental Restoration Programw th
information about the selected renedy for the K-1070-C/ D Operable Unit, which includes
excavation of GPit materials and placenent into interimstorage, treatnent and disposal, and an
interimsoil cover for the Concrete Pad Area. The CERCLA renedial investigation and risk

anal ysis has shown that no further action is necessary for the Landfarm Area, surface water, and
sedinent at the K-1070-C/' D Burial Gound. This selected renedy is different fromand supersedes
the remedy presented in the docunent's D1 version. This docunent al so summarizes information
fromthe renedial investigation/feasibility study (DOE/ OR/ 01-1297&D2) and the proposed pl an

( DCE/ OR/ 02-1399&D4) .



ACRONYMS AND ABBREVI ATI ONS

ARAR applicable or rel evant and appropriate requirenent
CERCLA Conpr ehensi ve Envi ronnental Response, Conpensation, and Liability Act of 1980
CFR Code of Federal Regul ations

CNF Central Neutralization Facility

DCA di chl or oet hane

DCE di chl or oet hene

DCE U S. Departnent of Energy

DOT U S. Departnent of Transportation

EPA U S. Environnental Protection Agency

ETTP East Tennessee Technol ogy Park (formerly Oak R dge K-25 Site)
FFA Federal Facility Agreenent

FFCAct Federal Facility Conpliance Act of 1992

FR Federal Register

FS feasibility study
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ha hect are
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L liter
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PART 1. DECLARATI ON

SI TE NAME AND LOCATI ON

U S. Departnent of Energy

K-1070-C/ D Operable Unit

East Tennessee Technol ogy Park, Qak Ri dge Reservation
CGak Ri dge, Tennessee

STATEMENT COF BASI S AND PURPCSE

This record of decision (ROD) presents the selected renedial action for the GPit and the
Concrete Pad of the K-1070-C/D Qperable Unit (QU) at the East Tennessee Technol ogy Park (ETTP)
(fornerly the Cak Ridge K-25 Site) on the U S. Departnent of Energy (DCE) Cak Ri dge Reservation
(ORR) in Cak R dge, Tennessee. This ROD al so designates no further action for the Landfarm Area
and for surface water and sedi nent at the K-1070-C/ D QU. The action was chosen in accordance
wi th the Conprehensive Environnental Response, Conpensation, and Liability Act of 1980 (CERCLA),
as anended by the Superfund Amendnents and Reauthorization Act of 1986 (SARA), 42 United States
Code (USC) Section 9601 et seq. and, to the extent practicable, the National Ol and Hazardous
Subst ances Pol | uti on Contingency Plan (NCP).

This decision is based on the Adm nistrative Record for the K-1070-C/ D QU, including the
remedi al investigation (RI)/feasibility study (FS) (DCE 1995), the proposed plan (DCE 1997a),
and ot her docunents for this site.

DCE is the |l ead agency for this action. The U S. Environnental Protection Agency (EPA)
and the Tennessee Departnent of Environnment and Conservation (TDEC are supportive agencies as
parties of the Federal Facility Agreenment (FFA) for this response action. They concur with the
sel ected renedy.

ASSESSMENT OF THE SI TE

If actual or threatened rel eases of hazardous substances fromthis site arc not addressed
by inplenenting the response action selected in this ROD, the hazardous substances present
unacceptabl e risks to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY
This response action fits into the overall ORR cl eanup strategy by addressi ng wastes and

contam nated soils at the K-1070-C/ D G Pit, Concrete Pad, and Landfarm Area. The sel ected
remedy mtigates a prinmary contam nant source to groundwater by:

. excavating the G Pit and backfilling it with suitable naterial;

. placing G Pit soil and excavated waste into conpliant interimstorage at ETTP,

. conducting a witten evaluation of potential ex situ treatnent technol ogies to
determine their applicability to the G Pit wastes;

. conducting a "proof-of-process" evaluation of those treatnment technol ogi es

identified in the witten evaluation to aid in the selection of the nost appropriate
treat nent technol ogy;
. treating G Pit waste using the selected technology to nmeet applicable waste



Pit,

will

The sel

acceptance criteria (WACQ [such as Resource Conservation and Recovery Act of 1976
(RCRA) | and disposal restrictions (LDRs)] for a permitted disposal facility (it is
anticipated that this treatnent will also destroy the classified conponents of the
waste); and

di sposing of the treated waste in a disposal facility that can lawfully accept it.

ected remedy al so includes interimneasures for areas of the QU other than the G

the Landfarm Area, and surface water and sedinent. These interimneasures include the
foll owi ng:

placing a soil cover to prevent direct contact with and provi de radi ati on shi el di ng
at the Concrete Pad Area and

mai ntaining institutional controls as they currently exist in the surveillance and
mai nt enance (S&\V) program

Areas addressed by these interimactions, including the Trench Area, the North Pits Area,
the South Pits Area (exclusive of the GPit), the K-1414 Area, and the Pits Downgradi ent Area,
be reevaluated for final renedial action in the ETTP ROD.

No further action will be taken for the Landfarm Area and for surface water and sedi nent
at the K-1070-C' D QU.

The sel

STATUTORY DETERM NATI ONS

ected remedy protects hunman health and the environment, conplies with federal and

state requirenents that are legally applicable or relevant and appropriate, and is
cost-effective. The final remedy (G Pit excavation) uses permanent solutions and alternative
treatnent technol ogies to the nmaxi mum extent practicable for this site and satisfies the
statutory preference for treatnent to reduce toxicity, nmobility, and volume as a principa

el ement of the renedy. For areas subject to interimactions, the use of permanent sol utions,
alternative treatnent technol ogies, and the preference for treatnent will be addressed in the

final

renmedi al

action pursuant to the ETTP ROD. A CERCLA 5-year review w ||l not be required

after the renedial action at the G Pit because the GPit wastes are renoved. The other areas of
the K-1070-C/ D QU where hazardous substances will remain on site will be reevaluated in the
upcomi ng ETTP RI/FS and ROD.

<I M5 SRC 98017B>



PART 2. DECI SI ON SUMVARY
SI TE NAME, LOCATI ON, AND DESCRI PTI ON

DOE ORR, shown in Figure 2.1, is located within and adjacent to the corporate limts of
the city of Cak Ridge in East Tennessee and includes portions of Anderson and Roane Counti es.
Cak Ridge is |ocated approxi mately 20 km (12.5 mles) west-northwest of Knoxville, 19 km (12
mles) southwest of Cinton, and 16 km (10 miles) northeast of Kingston. ORR conprises 13,794
ha (34,516 acres) of federally owned | and and houses three major installations-Cak R dge
Nati onal Laboratory, Oak Ridge Y-12 Plant, and ETTP. CORR is bounded to the east, south, and
west by dinch River (Melton H Il Lake) and by the devel oped portion of the city of Cak Ridge.

ETTP enconpasses approxi mately 688 ha (1,700 acres) in the northwest corner of ORRin
Roane County, Tennessee. The K-1070-C/D QU is an 8.9-ha (22-acre) tract of land located within
the security perineter fence on the eastern side of ETTP (Fig. 2.1). Although portions of ETTP
are within the 100- and 500-year floodplains; of dinch River, the K-1070-CD QJis not. It is
bordered by the East Patrol Road to the north and the Burial Gound Patrol Road to the south.
The K-1070-C/'D QU is divided into seven source areas: Trench Area, Landfarm Area, Concrete Pad
Area, North Pits Area, South Pits Area (which includes GPit), Pits Downgradient Area (i.e.,
area downgradient fromthe North and South Pits), and K-1414 Area. These areas include soil and
buri ed waste, such as druns, gas centrifuge hardware, and ot her equi prent, and nunerous
hazar dous substances. Surface water (wet weather conveyances) and associ ated sedinments are al so
part of the K-1070-C/ D QU.

SI TE H STCRY

Activities at the forner K-25 Site generated many types of waste, including hazardous,
radi oactive, and classified wastes that were di sposed of at the K-1070-C/ D QU from 1975 to 1989.

The Trench Area was used for the disposal of classified materials generated by the Gas
Centrifuge Program and ot her plant operations, including hardware and equi pnment. Low | evel
radi oacti ve, nonradi oactive, hazardous, and nonhazardous materials were also buried in the
Trench Area. Records indicate that these naterials included organic and inorganic wastes,
asbest os, solvents, uranium heavy netals, acids, bases, glass, waste oil, capacitors containing
pol ychl ori nat ed bi phenyls (PCBs), |ead-acid batteries, and nachine cool ant. Wen the | ast
trench was closed, a grassy vegetative soil cover was established.

<I MG SRC 98017C

The Landfarm Area was created by two | andfarm ng operations at the site. |n 1982, roads
within the fenced boundaries of the K-1070-C/D QU were treated with 16,850 L (4, 450 gal) of
mneral oil for dust suppression. The mneral oil contained < 1 percent solvent, < 5 ppm PCBs,
and no uranium In 1983, an additional 7,600 L (2,000 gal) of oil was |andfarned. Based on
anecdotal evidence, this oil is believed to have contained a relatively high | evel of uranium
The layer of soil believed to have contained nost of the uraniumwas subsequently excavated and
buried in the Trench Area.

The Concrete Pad Area includes the Concrete Pad and associ ated contam nated soils. The
Concrete Pad covers a snall portion of the Trench Area and was the site of a conpactor used to
crush scrap netal, enpty druns and boxes, and glass in the early 1980s. The Concrete Pad Area
has been identified as a highly contam nated radiol ogi cal area, and access has been restricted.



The North and South Pits Areas include 10 pits that were used for disposal of segregated
liquid and gl ass waste. The pits typically received |aboratory quantities of hazardous wastes.
Sone pits al so received radioactive wastes. After disposal operations ceased, a 0.31-0.93-m
(1-3-ft) soil cover was placed over each pit, and the site was revegetated. The GPit, 1 of the
10 pits, contains classified naterials and druns throughout its depth.

The Pits Downgradient Area is a grassy hill west of the North and South Pits Areas.
Shal | ow groundwat er underlying this area is contam nated by rel eases fromthe upgradi ent waste
ar eas.

The K-1414 Area west of the Trench Area is the vehicle naintenance garage and fueling
facility for ETTP. The facility has been a fuel storage facility since 1949. |In 1987, a fuel
| eak was di scovered. A diesel tank and about 2,300 L (600 gal) of diesel fuel and water were
renoved.

H GHLI GHTS CF COVWUN TY PARTI Cl PATI ON

DCE originally issued a proposed plan for the K-1070-C/D QU in April 1996. Public notices
for the project were published in The Knoxville News-Sentinel, The Roane County News, and the
CGak Ridger July 15, 1996, which set a public comment period fromJuly 15, 1996, to August 12,
1996. One conment was received during that tine; this comment and DOE s response are docunented
in Part 3 of this ROD. Follow ng the public comrent period, DCE prepared and i ssued a D1 ROD
for the K-1070-C/' D QU in February 1997. However, information obtained since that tinme has |ed
DCE to conclude that the renedy detailed in the DI ROD was unsuitabl e because of safety
concerns. Therefore, in July 1997, DOE, with the concurrence of EPA and TDEC, issued a revised
proposed plan that detailed a nore appropriate preferred alternative. DCE published a public
notice for the revised proposed plan in The Knoxville News-Sentinel on July 11 and 13, 1997, The
CGak Ridger and The Roane County News on July 11, 1997, The dinton Courier-News on July 13 and
14, 1997, and The Rockwood Tines on July 15, 1997, and established a new public coment period
fromJuly 14, 1997, to August 12, 1997. No public conmrents were received during this second
comrent peri od.

SCOPE AND ROLE OF THE QU

The K-1070-C/'D QU is on the eastern side of ETTP and enconpasses soil, waste, surface
wat er (wet weat her conveyances), and associ ated sedi nents at seven areas: Trench Area, Landfarm
Area, Concrete Pad Area, North Pits Area, South Pits Area, Pits Downgradient Area(i.e., area
downgradi ent of the North and South Pits), and K-1414 Area. This renedial action for the
K-1070-C/ D QU fits into the overall cleanup strategy for ORR by addressing a prinmary contributor
to groundwater contam nation (soil and waste fromthe GPit in the South Pits Area) as well as
protecting industrial workers (fromexposure to the Concrete Pad). No further action is
recommended for surface water and sedinent at the K-1070-C/'D QU and for the Landfarm Area.

Additional efforts at risk reduction, not included in this ROD, include an early action
that will intercept and treat groundwater releases fromthis QU and an interimaction that
i nvol ves ongoi ng coll ection and treatnment of water fromthe SW31 Spring, |ocated downgradi ent
of the OQU. Early action involves installing a systemto capture contam nated groundwater in the
unconsol i dat ed zone al ong the southern and western edges of the Trench Area. This early action
is described in the engineering evaluation/cost analysis for the Mtchell Branch and the
K-1070-C/ D Area trenches (DCE 1997b).

Source characterization of the Trench, the North Pits, and the South Pits Areas, as well
as secondary sources at the Pits Downgradi ent and K-1414 Areas, and their inpact to groundwater



will be reevaluated in the ETTP Rl and addressed in the ETTP FS. Selection of the final renedy
addr essing these conponents of the K-1070-C/ D QU has been deferred to the ETTP ROD.

SUMVARY OF SI TE CHARACTERI STI CS

The followi ng summari zes the R findings (nature and extent of contami nation and fate and
transport) for the GPit, the Concrete Pad Area, the Landfarm Area, and surface water and
sedi nents. Docunentation supporting the ETTP ROD will present details of the North Pits Area,
the other pits in the South Pits Area, the Trench Area, the Pits Downgradi ent Area, and the
K- 1414 Area.

GPT

The G Pit at the South Pits Area appears to be a prinmary source of contam nant release to
K-1070-C/' D QU soil and groundwater, based on adjacent soil borings and source-term sanpl es
collected fromwithin this pit. Data collected during the Rl define the nature and extent
(lateral and vertical) of a soil contam nant plune emanating fromthe G Pit and extendi ng
downgradient to the Pits Downgradient Area. Leachate sanples fromthe G Pit include acetone
(500 ng/L), 1,1,1-trichloroethane (TCA) (840 ngy/L), trichloroethene (TCE) (220 ng/L),

1, 1-di chl oroet hane (DCA) (43 ng/L), and methylene chloride (7.1 ng/L. The concentrations of TCE
(20 percent of solubility) and 1,1-DCA (19 percent of solubility) show the presence of
free-phase contam nation, indicating that the GPit is a continuing source of soil and

groundwat er contam nation. Fate and transport nodeling of releases fromthe G Pit area shows
that several chlorinated hydrocarbon concentrati ons exceeded or will exceed the groundwater

maxi mum cont am nant | evels (MCLs) specified by the Safe Drinking Water Act of 1974 [40 Code of
Federal Regul ations (CFR) 141], and that naxi num concentrations for all contam nants detected in
the GPit (including volatile organic conpounds, semivolatile organi c conpounds, and

radi onucl i des) have not yet peaked at the water table and will continue to increase. Because
groundwater is not within the scope of this QU MLs are not an applicable or rel evant and
appropriate requirenment (ARAR) for this action. However, these exceedances of MCLs (either
actual or nodeled future) indicate that the GPit is contributing to groundwater contam nation
at unacceptabl e | evel s.

CONCRETE PAD AREA

Surface soil sanples [0-0.3 m(0-1 ft)] indicate significant |evels of radiological and
organi c contam nation. The major contam nants are isotopes of uranium (234 U and 238 U and
technetium (99 Tc). Detected levels of 234 U averaged 75.5 pG /g, 238 U averaged 60.9 pG /g,
and 99 Tc averaged 16.4 pG/g. Goss al pha | evels averaged 360 pG /g, and gross beta |levels
averaged 250 pG/g.

Because the Concrete Pad lies directly over the Trench Area, sanpling the soil around the
pad was limted to prevent intrusion into the trenches. Therefore, the lateral and verti cal
extent of contamination has not been fully defined; however, contam nation in the Concrete Pad
Area appears to be concentrated in a shallow, surface soil interval. Contam nants mgrating
vertically fromthe Concrete Pad Area nmay conmingle with contaminants in the underlying Trench
Area; therefore, data fromgroundwater wells cannot discrimnate between these two source areas.
Based on nodel s of contam nant |eaching, several contam nants fromthe Concrete Pad Area soils
could migrate to groundwater in |levels above MCLs or residential risk-based |levels. These
i nclude technetium 1, 2-dichl oroethene (DCE), tetrachl oroethene (PCE), and TCE

LANDFARM AREA

Confirmatory soil sanples at the Landfarm Area indicate no significant contam nation



remains fromlandfarm ng activities; however, an anonal ous sanpl e concentration of PCE was
detected in this area. This isolated occurrence of PCE is within acceptable residential and
industrial risk levels for soils; thus no unacceptable risks are associated with soil at the
Landf arm Ar ea.

SURFACE WATER AND SEDI MENTS

The surface waters (wet weather conveyances) in the K-1070-C/ D QU do not appear to
be an off-site transport nechanismfor surface soil contam nants detected at the site.
Cont am nant concentrations in surface water and sedinment at the K-1070-C/D area are |ow and at
level s that do not exceed renmedi al goal options developed in the RI. Mtals and radionuclides
detected in sedinent at the K-1070-C' D QU were near their detection limts or background
criteria concentrations and are therefore believed to be naturally occurring.

SUMVARY CF SI TE RI SKS

Following is a sunmmary of the site risks presented in the K-1070-C/ D R for the Concrete
Pad Area, the GPit, the Landfarm Area, and surface water and sedinent. Unacceptable risks
are assuned to exist fromexposure to buried waste at the Trench Area, the North Pits Area, and
the South Pits Area. These risks, as well as risks from exposure to secondary sources and
contam nated groundwater at the Trench, North Pits, South Pits, Concrete Pad, Pits Downgradient,
and K-1414 Areas, will be reevaluated in the ETTP RI/FS.

CONCRETE PAD AREA

The Concrete Pad Area is the only area that poses an unacceptable health risk fromfuture
industrial worker exposure to soil or concrete. Soil/concrete exposure could occur through
dermal contact, ingestion, or external exposure to ionizing radiation. Industrial risk is 2 x
10 -4, based on external exposure to 238 Uin soil.

GPT

The G Pit is the primary source of contami nant release to groundwater in the South Pits
Area. These contamnants include 1,1-DCE, TCE, 1,1,2-TCA and PCE.

LANDFARM AREA

No unacceptable risk was found at the Landfarm Area at the K-1070-C/ D QU; therefore,
remedi al action is unnecessary for this area.

SURFACE WATER AND SEDI MENTS

No unacceptabl e risk was found for surface water and sedinent at the K-1070-C' D QJ;
therefore, renedial action is unnecessary for these nedia.

The Rl ecol ogical risk assessnent indicates that ecological risks for direct contact with
and ingestion of contaminants in surface water and surface soil at the K-1070-C/'D QU are
negligible. Therefore, renedial action to address ecological risk is unnecessary.

DESCRI PTI ON OF ALTERNATI VES
Four alternatives (Alternatives 1, 2, 3, and 4) were devel oped and carried forward for

detailed analysis in the FS. The primary differences anong these alternatives relate to the
Concrete Pad Area and the G Pit (see Table 2.1).



Table 2.1. Summary of alternatives for the Concrete Pad Area and
the GPit for the K-1070-C D QU, Cak R dge, Tennessee

Al ternative Concrete Pad Area GPRit

1 No action No action

2 Remove the Concrete Pad and surface Recycl e enpty druns, 1SV, add
soils, dispose of at NTS and nmai ntain soil cover

3 Renove the Concrete Pad and Excavat e and di spose of at
contam nated surface soils, dispose of at Envirocare of Wah, Inc.
NTS

4 Cover the Concrete Pad with soil Recycl e enpty druns, 1SV, add

and nmai ntain soil cover

Preferred alternative Cover the Concrete Pad with soil Excavate, store tenporarily,
treat, and dispose of

| SV insituvitrification
NTS = Nevada Test Site
QU = operabl e unit

These alternatives were devel oped and eval uated based on the assunption that druns and
other materials in the GPit were contained just below the surface. The resulting preferred
alternative, docunented in the April 1, 1996, proposed plan, was Alternative 4, which includes
insituvitrification (ISV) of the GPit. However, a subsequent review of G Pit information
reveal ed that nman-made nmaterials are |ikely contained throughout the depth of the GPit,
resulting in safety concerns fromthe use of |SV. Because of this discovery, DCE added anot her
alternative, the preferred alternative delineated in the proposed plan. This alternative is a
conbi nation of Alternatives 3 and 4 and does not include ISV. Details and rationale are
provi ded under the preferred alternative discussion in this ROD.

The focus of all action alternatives presented here (and in the proposed plan) is the G
Pit and the Concrete Pad. |Institutional controls to prevent exposure to waste or contam nated
groundwat er at other areas of the K-1070-C/D QU (as they currently exist under the S&M progran
were conmponents of these alternatives as developed in the FS and are presented here as such for
consi stency. However, under the selected renedy (detailed later in this ROD), these
institutional controls are an interimneasure because reeval uation of sources and contani nated
groundwater in portions of the K-1070 ¢ D QU have now been deferred to the ETTP RI/FS.

Specific details on each alternative are discussed in the foll owi ng paragraphs.
ALTERNATI VE 1: NO ACTION

For all the waste areas, Alternative 1 would involve no renedial actions or restrictions
to reduce potential exposure. Current controls and restrictions would no | onger apply;
therefore, the site would be available for unrestricted |land use. This alternative would | eave
unprotected and unattended cl assified waste buried in the Trench Area, which would result in
unacceptable risk to human health and the environment. DOE is required by CERCLA to include
this alternative as a baseline in the RI/FS sel ection process for conparison with other selected
al ternatives.



ALTERNATI VE 2: CONCRETE PAD AREA REMOVAL, G PIT 1SV, AND I NSTI TUTI ONAL CONTROLS AND MONI TORI NG

This alternative consists of renoving the Concrete Pad and associ ated contam nated soils
and off-site disposal of the waste at the Nevada Test Site (NTS); recycling any druns fromthe
GPit and ISV of GPit contam nated soils followed by the addition of a soil cover; and
mai nt enance of new and existing soil covers and institutional controls for the North Pits, South
Pits, and Trench Areas. This alternative would designate waste areas as access-restricted,

i nactive di sposal areas.

The Concrete Pad woul d be denolished using standard construction equi pnent. The waste
concrete and excavated soils, approximately 9.9 m3 (13 yd 3) and 81.8 m3 (107 yd 3 ),
respectively, would be placed in shipping containers and transported by truck and rail to NTS
for final disposal. Excavated areas woul d be regraded using uncontam nated native soil

Metal drums buried near the surface of the GPit wuld be excavated and sent to a neta
recycling facility for recycling. GPit soils would be treated in place using ISV. 1SV would
create a glass nonolith, destroying the organic contamnants in the G Pit and encapsul ati ng
i norgani c and radi oactive contam nants. |SV would al so prevent further migration of
contami nants into groundwater and reduce waste volune by approximately 20 percent. The G Pit
woul d be backfilled and covered with uncontam nated native soil to protect treated waste

New and existing soil covers for the North Pits, South Pits, and Trench Areas woul d
require routine inspections and periodi c maintenance. Institutional controls would consist of
access and use restrictions such as fencing, deed restrictions, and adm nistrative controls to
prevent unearthing the buried waste. G oundwater nonitoring and periodic radiol ogi cal surveys
woul d be perforned.

ALTERNATI VE 3: CONCRETE PAD AREA AND G PI T REMOVAL, AND | NSTI TUTI ONAL CONTROLS AND MONI TORI NG

This alternative involves the renoval and off-site disposal of the Concrete Pad and its
associ ated contam nated soils and G Pit soils, drums, and wastes. Institutional controls and
nmonitoring would be inplenented for the North Pits, South Pits, and Trench Areas. This
alternative would designate the waste areas as access-restricted, inactive disposal areas.

Renoval of the Concrete Pad and associ ated soils would occur as described for Alternative
2. Standard construction equi prent woul d be used to renove soil, druns, and waste fromthe G
Pit. Approximately 133 m3 (174 yd 3) of contanminated naterial would be | oaded onto railcars at
ETTP and transported to the Envirocare of Wah, Inc., disposal facility in dive, Wah, for
chem cal stabilization and final disposal

Institutional controls would be inplenented as described for Alternative 2.

ALTERNATI VE 4: CONCRETE PAD AREA SO L COVER, G PIT ISV, AND I NSTI TUTI ONAL CONTROLS AND
MONI TORI NG

This alternative involves placing a soil cover over the Concrete Pad and associ at ed
contam nated soils; reuse/recycling of any enpty GPit druns and ISV with a soil cover for the G
Pit; maintenance of the new G Pit and Concrete Pad Area soil covers and other existing trench/
pit soil covers; and institutional controls and nonitoring for the North Pits, South Pits, and
Trench Areas. This alternative woul d designate the waste areas as access-restricted, inactive
di sposal areas

A 0.61-m(2-ft) soil cover would be placed over contam nated material at the Concrete Pad



Area. Risk-based nodeling of the Concrete Pad Area indicated that 0.5 m(1.64 ft) of native
soi|l would adequately protect the on-site worker. An earthen bermwould be built at the Concrete
Pad Area to divert stormrunoff. Soil would be seeded with grass to prevent the protective
cover from eroding

ISV of GPit soils, materials reuse of any excavated druns, institutional controls, and
nmoni toring would be inplenented as described for Alternative 2

Institutional controls would be inplenented as described for Alternative 2.

PREFERRED ALTERNATI VE: CONCRETE PAD AREA SO L COVER, G PIT REMOVAL, AND | NTERI M | NSTI TUTI ONAL
CONTRCLS

The DCE original preferred alternative for the K-1070-C/ D QU was Alternative 4. However,
it has since been discovered that nan-nade materials, such as druns and other containers, exist
t hroughout the depth of the GPit, not just at the surface as originally thought it would be
prohibitively difficult to segregate and renove these naterials, and ISV of the GPit with these
materials present could result in unacceptable pressure and/or tenperature excursions, |eading
to possi bl e contam nant mgration and personnel injury. Accordingly, DOE, with the concurrence
of TDEC and EPA, devel oped a new preferred alternative that conbines Aternatives 3 and 4 and
presented it in the current version of the proposed plan. Specifically, the excavation
treatnent, and disposal of material fromthe GPit (Aternative 3) and the soil cover of the
Concrete Pad (Alternative 4) are conbined to formthis renmedy. Interimstorage of excavated G
Pit material, an evaluation of ex situ treatnent technologies to neet classification
requirenents and WAC for a permtted disposal facility, and a bench-scal e test (proof-of-process
eval uation) of those technol ogies that are not currently conponents of Alternative 3 have been
added to this alternative as presented in the current version of the proposed plan. Existing
institutional controls at the K-1070-C/ D QU woul d al so be required until ultinmte decisions for
the K-1070-C/ D QU are finalized in the ETTP ROD. No further action would be taken for the
Landfarm Area and for surface water and sediment at the K-1070-C/ D QU.

The action on GPit would be carried out in tw phases. The first phase woul d incl ude
excavation of GPit material and placenment into conpliant interimstorage at ETTP and a witten
eval uation of ex situ treatnment technologies for applicability to this material. The GPit
woul d al so be backfilled during this first phase. The second phase would include interim
storage, proof-of-process, full-scale treatnent, and ultimate disposal of the GPit wastes.

SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

Alternatives 1, 2, 3, and 4 were evaluated during the detailed analysis in the K-1070-C D
FS. The preferred alternative was partially evaluated in the FS under Alternatives 3 and 4. A
detail ed anal ysis of the new preferred alternative is included here.

The alternatives were eval uated against the first seven of nine criteria devel oped by EPA
(EPA 1988a) to neasure overall feasibility and acceptability of remedial alternatives. The |ast
two criteria (state and community acceptance) have been eval uated based on a regul atory agency
review and public commrents. The first two criteria (overall protection of human health and the
envi ronnent and conpliance with ARARs) nust be met by any alternative considered for selection
inthe ROD. The next five criteria (long-termeffectiveness; reduction of toxicity, nobility
and vol unme through treatnent; short-termeffectiveness; inplenentability; and cost) are
consi dered together and represent the primary criteria upon which the analysis is based, taking
into account technical, cost, institutional, and risk concerns



OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

Alternative 1 does not protect human health and the environnent. |If action is not taken,
G Pit seepage will continue to contam nate groundwater, and unacceptable risk from exposure
to the Concrete Pad Area may result. Aternatives 2, 3, 4, and the preferred alternative woul d
protect human health and the environnent by mnimzing exposure to the Concrete Pad and by
renmoving or treating the contents of the GPit, whichis a prinmary contributor to groundwater
contam nation fromthe site.

COVPLI ANCE W TH ARARs
Al the alternatives would conply with ARARs.
LONG- TERM EFFECTI VENESS AND PERVANENCE

Alternative 1 would not be effective in the |ong-term because current site conditions do
not protect hunman health and the environnment and these conditions are likely to worsen in the
future. |If renoval of soil/waste is successfully inplenented, the non-1SV conponent of
Alternative 2, Alternative 3, and the preferred alternative would be effective in the long term

For the Concrete Pad Area, Alternatives 2 and 3 would provide a nore pernmanent renedy than
Alternative 4 and the preferred alternative because the pad and contam nated soils woul d be
renoved.

Because | SV cannot safely process the naterials at the G Pit, the ISV conponents of
Alternatives 2 and 4 would not be effective.

REDUCTION OF TOXIQI TY, MOBILITY, OR VOLUME THROUGH TREATMENT

For Alternative 3 and the preferred alternative, treatnent of excavated soils fromthe G
Pit would reduce the nmobility of contami nants but coul d increase the volume of waste, depending
on the treatnment technol ogy sel ected.

SHORT- TERM EFFECTI VENESS

Alternatives 2, 3, and the preferred alternative are effective but present sone short-term
risk to workers and the environment because they involve excavation of contam nated soils,
increasing the potential for contaminant mgration during renmediation. Of-site waste transport
and di sposal of waste material slightly increase risk to surrounding comunities. However,
operational controls during renediation would mnimze the short-termeffects of these actions
in conpliance with regulatory requirenments and DOE Orders.

Because nan-nade nmaterials such as druns are now thought to be dispersed throughout the G
Pit, renoving thembefore ISV would be prohibitively difficult. If ISV were inplenented at the
GPit with these materials present, possible pressure and tenperature excursions could
j eopardi ze personnel safety and increase the likelihood of contam nant migration.

| MPLEMENTABI LI TY

Alternative 3, the preferred alternative, and the non-1SV conponents of Aternatives 2 and
4 are technically and admnistratively feasible to inplement. The materials and services
required for excavation, treatnent, and disposal are readily available. Sone additional
adm nistrative requirements may arise for the disposal conponent of Aternatives 2, 3, and the
preferred alternative because of specific regul ati ons concerning characterization, packagi ng,



transportati on, and acceptance of waste for off-site disposition.
CosT

Following is a conparison of the costs developed in the FS for Alternatives 1, 2, 3, and 4
and the newy devel oped costs for the preferred alternative. These costs were devel oped with an
i ntended accuracy range of +50 to -30 percent. Wthin this range of accuracy, Aternative 4 and
the preferred alternative have the | owest costs while the costs for Alternatives 2 and 3 are
hi gher and approximately equal. The present-worth cost of the preferred alternative, which was
defined as $5.7 mllion in the July 1997 proposed plan, has been reestinmated at $5.9 mllion.

The difference between the $5.7 mllion and the $5.9 mllion presented here is the present val ue
cost of 5 years of operation and nai ntenance (08 for the site. This 5-year interval is used
as a tenporary period until a final decision is nade and action is inplenented for the renaining
areas of the K-1070-C/D QU as part of the ETTP ROD and renedi al action.

Present-worth Cost (based on a 30-year present val ue)

. Alternative 1 no cost

. Alternative 2 $7.0 mllion
. Alternative 3 $7.2 mllion
. Alternative 4 $5.3 mllion
. Preferred alternative $5.9 mllion

STATE ACCEPTANCE

This criterion eval uates whether the state agrees with, opposes, or has no comment on the
preferred alternative. The state of Tennessee concurs with the sel ected renedy.

COVMUNI TY ACCEPTANCE

Communi ty acceptance addresses the issues and concerns the public may have regardi ng each
of the alternatives. The "H ghlights of Community Participation" section sumarizes community
participation. The selected remedy was not nodified based on public comments. Part 3 of this
ROD presents the comment submitted during the first public conment period and a response to this
comrent. No comments were received fromthe second public coment period.

SELECTED REMEDY

DCE, with the concurrence of EPA and TDEC, determined that the preferred alternative as
presented in the July 1997 proposed plan is the nost appropriate remedy for protection of human
health and the environnent at the K-1070-C/ D QU. This renedy consists of an interimsoil cover
over the Concrete Pad to protect the industrial worker, and excavation, proof-of-process
exam nation, full-scale treatnent, and disposal of the contents of the GPit to elinmnate a
primary source of groundwater contamination at the QU. This portion of the renmedy will be
inplenented in two phases. No further action will be taken for the Landfarm Area and for
surface water and sedinent at the K-1070-C/ D QU.

Sel ection of this renmedy is based on the conparative analysis of the alternatives
presented in the FS and on information regarding G Pit naterials obtained since publication of
the FS. This alternative provides the best bal ance of trade-offs with respect to the CERCLA
criteria used to evaluate renmedial alternatives. This alternative is effective in both the
short- and long-term It has inplenentability advantages over other alternatives because waste
transport is not required for the Concrete Pad and because ISV is not inplenented at the GPit.
This remedy conplies with ARARs, provides overall protection of human health and the



envi ronnent ,

and is cost-effective.

Specific details on the selected renedy foll ow.

Concrete Pad

GPit

A soil cover, considered an interimneasure, will be placed over the Concrete Pad
Area with adequate thickness and sufficient areal extent to provide protection from
direct exposure to ionizing radiation. A conceptual exanple of the areal extent of
such a cover is shown in Figure 2.2. The soil cover will be seeded and graded to
facilitate drai nage and nai ntenance. The soil cover will be placed over areas
directly related to the Concrete Pad contam nation. The soil will be placed over
the existing plastic cover to minimze the possibility of contam nation of cover
soil. The necessary thickness and areal extent of the soil cover will be confirned
in the field by radiol ogical surveys to verify that the renedi ated Concrete Pad Area
is within acceptabl e exposure limts of < 10 IR hour above background (based on a 1
X 10 -4 risk for an industrial worker working exclusively on the Concrete Pad for 9
years). |If the survey indicates that the established exposure criteria for the
industrial worker have not been net, nore soil will be added to the soil cover. The
soil cover will be maintained under the existing S&M programto ensure interim
protection until a long-termdecision for the Concrete Pad Area is finalized in the
ETTP ROD.

Phase I: Soil, debris, and other material fromthe GPit will be renoved
segregated, characterized, and tenporarily placed into classified mxed waste
storage at ETTP. Standard construction equipnment will be used to renove the
materials fromthe GPit [estimated at 190 m3 (250 yd 3)]. The basis of this
estimate is a visual approximation from aerial photographs of the G Pit boundari es,
approxinmately 6 mby 6 m(20 ft by 20 ft). Depth is assunmed to be 4.6 m (15 ft),
based on bedrock el evation. Characterization data obtained during the excavation
will be used for a witten assessnent of potential treatnment technologies for the G
Pit wastes. Followi ng excavation, the GPit will be backfilled and properly graded.

Phase II: Wile the GPit waste is in conpliant classified storage at ETTP, a
proof - of - process evaluation will be conducted using the ex situ treatnent

technol ogies identified in the first phase of the selected renedy. This
proof - of - process evaluation will consist of a bench-scale test of these treatnent
technol ogi es on sanples of the GPit waste. Results of the proof-of-process
evaluation will be analyzed and used to sel ect the nost appropriate waste treatnent
technol ogy. Once a technology is selected, it will be inplenented for full-scale
treatnent of the GPit waste to satisfy applicable WAC (includi ng RCRA LDRs).
Because the GPit waste is expected to be classified, the treatment process used to
satisfy LDRs is anticipated to also destroy the classified conponents of the waste.
Fol | owi ng successful treatnent, the waste will be disposed of in a facility that can
lawful Iy accept it.

<I MG SRC 98017D>

Interimlinstitutional Controls

Radi ol ogi cal wal kover surveys will be conducted on site to confirmthe effectiveness
of the Concrete Pad soil cover in preventing exposure to ionizing radiation



. Existing institutional controls in the S&M programwi || continue until final
decisions are nade for the K-1070-C/D QU in the ETTP ROD. These controls include
access restrictions and nai nt enance of soil covers.

G oundwat er nmonitoring requirenments will be determined in the ETTP RI/FS (which will
address protection of groundwater). However, the results of ongoing nonitoring for the SW31
Spring (not included in the K-1070-C' D QU) under a separate action will be reviewed to assess
the inpact of actions on the GPit in the K-1070-C D QU.

The total escalated cost for this project is $6.3 mllion (Table 2.2). The present-worth

capital cost of this project is $5.7 nillion. The average annual O8M cost, escalated to the
year of inception, is $44,700. The present-worth cost of &M for a 5-year period is $160, 000.

Table 2.2. Cost estimate for the selected renedy, K-1070-C/ D QU, Cak Ri dge, Tennessee

Capital cost ($ x 1,000) Q&M cost
($ x 1,000)
Renedi al proj ect Direct a Indirect a Total a Present Annual a Present
worth b worth b

Base actions

Construction 1, 349 275 1,624 ---

Assessnent 400 82 482

I nteri mstorage 103 21 124

Pr oof - of - process 672 137 809

G Pit full-scale treatnent 2,691 549 3, 240
and di sposal

Base action totals 5, 215 1, 064 6, 279 5, 700 44.7 160

Conti ngent actions
None NA NA NA NA NA NA

a Costs are escal ated (average 2.7 percent escalation rate per DOE gui dance).

b Present-worth costs for 30-year study based on Building Life-Cycle analysis (version 4.20-95).

c The total unescalated O%M cost is divided by the nunber of years duration and then escalated to the
first full year of inplenentation.

DCE = U. S. Departnent of Energy &M = operati on and nai nt enance
NA = not applicable $ = dollar
QU = operabl e unit

STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected renedi es nmust be protective of human health and the
environnent, conply with ARARs (unless a statutory waiver is justified and granted), be cost-
effective, and use pernmanent solutions and alternative treatnent technol ogi es or resource
recovery technol ogi es to the nmaxi numextent practicable. |n addition, CERCLA includes a
preference for renedi es that use treatnment that permanently and significantly reduce the
toxicity, mobility, or volume of hazardous wastes as their principal elenent.



PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected renmedy protects human health and the environment by providing shielding from
contam nants at the Concrete Pad Area; by preventing the continued mgration of contam nants
fromthe GPit; and by providing institutional controls to limt site access, regulate |and
usage, and nmintain the soil covers until a final decision is nade in the ETTP ROD.

COVPLI ANCE W TH ARARS
The sel ected remedy neets all ARARs, which are discussed here and listed in Table 2.3

Chemi cal -specific requirenents set health- or risk-based concentration limts or discharge
limtations in various environnental media for specific hazardous substances, pollutants, or
contam nants for remedial activities [53 Federal Register (FR) 51437, Decenber 21, 1988, and FR
8741, March 8, 1990]. These requirenents generally set protective cleanup levels for the
chem cals of concern in the designated nedia or else indicate a safe |evel of discharge that may
be i ncorporated when considering a specific remedial activity.

Subpart H of 40 CFR 61 addresses atnospheric radionuclide em ssions fromDCE facilities
and nay be applicable to airborne em ssions during the K-1070-C/' D QU renedial activities. EPA
has issued a final National Em ssion Standards for Hazardous Air Pollutants rule (54 FR 51654,
Decenber 15, 1989) that linmts em ssions of radionuclides to the anbient air fromDCE facilities
to anobunts that woul d not cause any nenber of the public to receive an effective dose equival ent
of 10 nrenmiyear or nore (40 CFR 61.92). Title 40 CFR 61.93(b)(4) (i) requires radiol ogi ca
em ssion neasurenents at all release points with a potential to discharge radi onuclides into the
air in quantities that could cause an effective dose equivalent in excess of | percent of the
standard (0.1 nrenmfyear). Al radionuclides that could contribute > 10 percent of the standard
(1 memyear) for a release point shall be neasured. TDEC has codified these regul ations
verbatimin Rules of the Tennessee Departnent of Environnent and Conservation, Chapter
1200- 3-11. 08, effective Cctober 15, 1995

DOE Orders are not pronul gated regul ations; thus, they are to-be-considered (TBC) gui dance
and not ARARs by EPA. However, conpliance is required at DCE facilities. The radiation
exposure limts defined in DOE Order 5400.5, "Radiation Protection of the Public and the
Envi ronnent," February 8, 1990, are an effective dose equival ent of 100 nmreniyear from al
exposure pathways and all DOCE sources of radiation. The overriding principle of the DOE O der
is that all releases of radioactive naterial shall be as |ow as reasonably achi evable. DCE has
proposed these radiation protection standards for the public and the environnent for
codification at 10 CFR 834 (58 FR 16268, March 15, 1993).

Locati on-specific, requirenents set restrictions on the concentration of hazardous
substances or the conduct of activities solely because they are in special locations (55 FR
8741, March 8, 1990). Based on current information for the K-1070-C/ D QU, none of the follow ng
factors are present: aboveground caves, Hol ocene faults, wetlands, floodplains, aquatic
resources, historic sites, archaeological findings, or rare, threatened, or endangered species
Therefore, there are no location-specific ARARs triggered for the K-1070-C/' D QU

Per f ormance, design, or other action-specific requirenents set controls or restrictions on
particular kinds of activities related to the managenent of hazardous waste (55 FR 8741, March
8, 1990). Selection of a particular renedial action at a site will invoke the action-specific
ARARs that nay specify particular performance standards or technol ogies as well as environnenta
level s for discharged or residual chem cals.



Action

Control of radionuclide
em ssi ons

Protecti on of the general
public

Surface water control

Table 2.3. Summary of ARARs for soil

South Pits, and Trench Areas,

Requi r enent

Location-specific
None
Chemi cal - specific

Exposures to nenbers of the public fromall radiation sources rel eased
into the atnosphere shall not cause an EDE to be > 10 nrem
(0.1 nBv)/year

Radi ol ogi cal em ssion neasurenents nust be performed at all rel ease

poi nts that have a potential to discharge radionuclides into the air in
quantities which could cause an EDE in excess of 1 %of the standard
(0.1 menmlyear). Al radionuclides which could contribute > 10% of

the standard (1 nrem year for the rel ease point shall he nmeasured

DOE will carry out all DCE activities to ensure that radiation doses to
individuals will be ALARA

Exposures to nenbers of the public fromall radiation sources shall
not cause an EDE to be > 100 nrem (1 nBv)/year
Action-specific

| npl ement good site planning and best nmanagenent practices to
control stormwater discharges including:

o

docunent best nanagenent practices in a stormmater control
or equival ent docurnent

pl an

o

m nimal clearing for grading

0 renoval of vegetation cover only within 20 days of construction

o

perform weekly erosion control inspections and mai nt enance

control neasures to detain runoff

o

0 di scharges nust not cause erosion

cover of the Concrete Pad, excavation of the GPit, and institutional

K-1070-C D QU, Cak Ri dge, Tennessee

Prerequisites

None

Poi nt source di scharge of radionuclides
into the anbient air froma DCE
facility-applicable

Rel ease of radionuclides info the
envi ronnent - TBC

5400.5(11.1a);
10 CFR 834 (proposed)

Control of stormwater discharges

associated with construction activities at
industrial sites that result in a disturbance
of > 5 acres of total |and area. For

those sites with < 5 acres affected-

rel evant and appropriate

controls for the North Pits,

Ctation

None

40 CFR 61.92;
Rul es of the TDEC
1200-3-11-.08

40 CFR 61. 93;
Rul es of the TDEC
1200-3-11-.08

DCE Order 5400.5(1.4):
10 CFR 834 (proposed)

DCE O der

40 CFR 122;
Rul es of the TDEC
1200- 4-10-. 05



Action

Fugitive em ssions from
excavation activities

Char act eri zat i on/ nanagenent
of excavated wastes, PPE and
ot her secondary wastes
streans generated during
renedi ati on

Char act eri zat i on/ managenent
of debris containing RCRA
hazar dous waste

Tabl e 2.3. (continued)
Requi r enent

Take reasonabl e precautions to prevent particulate natter from
beconmi ng airborne; no visible emssions are pernmtted beyond property
boundary lines for nore thin 5 m nutes/hour or 20 m nutes/day.
Potential nonpoint sources of fugitive emssions are included in the
pl antwi de fugitive em ssions plan

A person who generates solid waste nust determ ne whether that waste
i s hazardous using various nethods, including application of

know edge or the hazardous characteristics of the waste based on
information regarding the naterials or processes used

Al RCRA restricted waste generated during renedial activities nust
be treated to neet the LDR before | and di sposa

LLWgenerators nust characterize and segregate LLWfrom
uncont anmi nat ed waste and ot herwi se nininize the amount of LLW
generat ed. Subsequent nmanagenent of LLWnust be accordance with
DCE Order 5820. 2A

Surface contam nation or a representative sanple, of debris nust be
characterized to determne whether it is RCRA-listed or RCRA
characteristic waste and a determi nati on nade as to whether it is waste
restricted fromland di sposal using TCLP or operator know edge

Hazar dous debris nust (1) be treated by specified technol ogi es based
on the type of debris and type of contam nants before find di sposal or
(2) be treated to neet existing treatnment standards for the specific
waste contami nating the debris

Debris treated by one of the specified extraction or destruction
technol ogi es, meets the requirenents for a clean debris surface and
whi ch no | onger exhibits a characteristic neets the LDR treatnent
standards and is no | onger subject to LDR Such debris may be

di sposed of at a sanitary landfill, recycled, or reused; debris treated by

i mrobi | i zati on nust be disposed of in a Subtitle Cfacility

Prerequisites

Nonpoi nt source air em ssions-
appl i cabl e

CGeneration of waste which is potentially
RCRA cont am nat ed- applicable

Di sposal of wastes potentially
contam nated with RCRA constituents-
appl i cabl e

Cenerators of LLWTBC

Debris contam nated with RCRA-1isted or
characteristic waste-applicable

Gtation

Rul es of the TDEC
1200-3-8-.01

40 CFR 262.11;
Rul es of the TDEC
1200-1-11-.03(1) (b)

40 CFR 268. 40;
Rul es of the TDEC
1200-1-11-.10(3)(a)

DCE O der
5820. 2A(111.3)

40 CFR 262.11;

40 CFR 268.7(a);

Rul es of the TDEC
1200-1-11-.03(1) (b);
Rul es of the TDEC
1200-1-11-.10(1)(a)
40 CFR 268. 45;

Rul es of the TDEC
1200-1-11-.10(3)(a)

40 CFR 268.45(c);
Rul es of the TDEC
1200-1-11-.10(3)(a)



Table 2.3. (continued)

Action Requi r errent Prerequisites Gtation
Col l ection, transfer to CNF
and treatnent or any water

generated from

On-site wastewater treatnent units that are part of a wastewater Al tank systems, conveyance systens,
treatment facility that is subject to regulation under Section 402 or and ancillary equi pment used to store or
Section 307(b) of CWA (i.e., are NPDES pernitted) are exenpt from transport RCRA contani nat ed

40 CFR 264.1(9) (6)
40 CFR 260. 10
40 CFR 270.1(c) (2)

decontam nation activities

Storage of m xed hazardous
wast e

St orage of RCRA hazardous
waste in containers

Resi dual radioactivity left in

the requirements of RCRA Subtitle C standards.

Mist nmeet WAC of receiving facility

Al l ows storage of mxed wastes at ORR pendi ng devel opnent of
treatment capacity

Mist conply with the container storage requirenents of 40 CFR
262. 34 and 40 CFR 264.171-174

Specific guidelines for allowable | evels of residua

radi oactivity left

wast ewat er - appl i cabl e

Storage of m xed waste-applicable

St orage of RCRA hazardous wast e-
appl i cabl e

Long-t erm nanagenent of radioactivity

53 FR 34079,
Sept enber 2, 1988

DCE Order 5820. 2A
K/ SS-538, February
1990 (CONF WAQ)

FFCAct Section 105
ORR FFA

40 CFR 264. 34;

40 CFR 264.171-178;
Rul es of the TDEC
1200-1-11-.06(9)

DCE Order 5400.5

pl ace at the Concrete Pad and pl ace left in place-TBC (1V);

G Pit 10 CFR 834 (proposed)

Institutional controls I npl enent institutional controls for all areas where contai nnent Contai nnent as final renedial action for Rul es of the TDEC
renmedi al action; such controls include, at a mininmum deed restrictions hazar dous substances whi ch pose or may 1200- 1- 13-. 08(10)

Transportation of waste/
treatnent residuals to off-site
di sposal facility

for sale and use of the property and securing the area to prevent

human contact with hazardous substances

The waste nust meet packagi ng,
pretransport

| abel i ng, marki ng, placarding and
requirenents in accordance with DOT regul ati ons

Mist meet packagi ng requirenents based on the nmaxi mum activity of
radi oactive material in a package

Mist be nmarked wi th hazardous waste narking

addr ess,

and the manifest docket nunber

generator's nane and

pose an unreasonable threat to the public,

health, safety or the environnent-
rel evant and appropriate

Transportati on of hazardous and
radi oactive materials above exenpt
quantities-applicable

Packagi ng of radioactive materials above
exenpt quantities for public transport-
appl i cabl e

Transportati on of hazardous waste in
containers of 110 gal or |ess-applicable

49 CFR Parts 171, 172
173, and 177;
DCE Order 460.1 (TBC)

49 CFR 173. 431,
49 CFR 173. 433,
49 CFR 173. 435;
49 CFR 173.41

40 CFR 262.32(b)



Tabl e 2.3. (continued)

Action Requi r enent Prerequisites Ctation
Transportation of waste/ Cenerators nust certify before shipnent that waste nmeets WAC of Wast e shipped fromone field DCE O der
treatment residuals to off-site receiving facility organi zation to another for disposal- 5820. 2A(111)
di sposal facility (continued) TBC

LLWrust be disposed of on site; if off-site disposal is required Shi pments of LLWTBC DCE Order 5820.2A

because | ack of capacity, disposal nust be to a DCOE facility

Of-site disposal of LLWto a comercial facility requires an Shi pments of LLWTBC DCE Order 5820.2A
exenption fromthe on-site disposal requirenents of DOE O der

5920. 2A; requests for exenption nust be approved by the DCE CRO

field office. Must neet DOE Order and inpl enmenting procedural

requirenents for off-site shipnents

ALARA = as | ow as reasonably achi evabl e FR = Federal Register QU = operabl e unit
ARAR = applicable or relevant and appropriate > = greater than % = per cent
requi r enent gal = gallon PPE = personal protective equi pnent
CFR = Code of Federal Regul ations < = |less than RCRA = Resource Conservation and Recovery Act
CNF = Central Neutralization Facility LDR = | and di sposal restrictions of 1976
CWA = dean Water Act of 1972 LLW= | ow | evel (radioactive) waste TBC = to be consi dered
DCE = U. S. Departnent of Energy nmem=mllirem TCLP = Toxic Characteristic Leaching Procedure
DOT = U.S. Departnent of Transportation nSv = mlliSievert TDEC = Tennessee Departnent of Environnent and
EDE = effective dose equival ent NPDES = National Pollutant Di scharge Elimnation Conservati on
FFA = Federal Facility Agreenent System WAC = waste acceptance criteria
FFCAct = Federal Facility Conpliance Act of 1992 ORO = Gak Ridge Operations

ORR = Gak Ridge Reservation



St or mwat er Runof f

Stormuat er di scharges fromactivities at industrial sites involving construction
operations that result in the disturbance of 2 ha (5 acres) of total |and or nore have been
included in the final rule for the National Pollutant Di scharge Elimnation System ( NPDES)
permts for stornwater discharges and incorporated into the TDEC permtting regul ations (40 CFR
122; Rules of the TDEC 1200-4-10-.05). Consultation with TDEC is required to ensure conpliance
with the substantive requirenents of the NPDES pernmitting process for stormater di scharges
during construction activities (Rules of the TDEC 1200-4-10-.05). |In particular, inplenmentation
of good site planning and best managenent practices to control stormater discharges is
required. Stornmwater discharge requirenents are applicable if 2 ha (5 acres) or nore are
di sturbed; otherwi se they are relevant and appropriate requirenents. Stornwater flow controls
such as berns, silt fences, hay bal es, and other best nmanagenent practices will be foll owed
during inplenmentation of the selected renedy to conply with stormwater runoff ARARs.

Fugi ti ve Em ssions

El evati on of airborne particulate concentrations could result fromrenmedi ation activities.
The TDEC Air Polluti on Commi ssion has pronul gated applicable requirenents in Rules of the TDEC
1200- 3-8.010 for the control of fugitive dust. An operator nust take reasonable precautions to
prevent particulate matter frombecom ng airborne. In addition, fugitive dust nmay not be
emtted as a visible em ssion beyond property boundary lines for nmore than 5 m nute/ hour or 20
m nute/day. To ensure conpliance with ETTP air permts and to neet the substantive requirenents
of fugitive dust em ssions, dust suppression neasures (such as water, organic agents, or foans
sprayed over the area of concern to prevent dust generation) conbined with anbient air
nonitoring stations are to be recommended as a best managenent approach for activities during
the K-1070-C/ D QU renedi ati on.

Characteri zati on and Managenent of Excavated Pit Material and Secondary Waste Streans

During renedi ati on, excavated pit material, personal protective equi pnent, and other
secondary wastes will be generated that nmay be contaminated with RCRA-listed or
RCRA- characteristic waste and/or |owlevel (radioactive) waste (LLW. Wen a solid waste is
generated, it nust be classified as hazardous or nonhazardous and managed accordingly (see
Table 2.3). DCE Order 5820.2A, "Radi oactive Waste Managerent," requires generators of LLWto
characterize and segregate LLWto minimze the anount of LLW generat ed.

Any enpty containers contam nated with RCRA-listed waste that are renoved fromthe G Pit
woul d be exenpt from RCRA (including the LDRs) if they neet the definition of an intact
container as specified in 40 CFR 268.2 and neet the requirenents specified in 40 CFR 261.7 for
enpty containers. |f the container cannot qualify as an enpty intact container, any contai ner
contam nated wi th RCRA-hazardous waste nust be handl ed and managed as hazardous debri s.

Treat ment standards for hazardous debris are codified at 40 CFR 268.45. Al hazardous debris
and any incidental soil associated with the debris nust be treated by the specified

i mobi i zation, extraction, or destruction technol ogies or neet the waste-specific LDR treatnent
standard for the waste contam nating the debris [40 CFR 268.45(a)]. |If the debris is treated by
an extraction or destruction technology, it will no |onger be considered hazardous and need not
be managed in a RCRA Subtitle C facility provided the debris no | onger exhibits a hazardous
characteristic. To neet the LDR treatnment standards for contami nated soil, a treatability
variance can be obtained under 40 CFR 268.44. EPA has devel oped gui dance for obtaining and
conplying with a treatability variance for soil that is contam nated with RCRA hazardous wastes
for which treatnent standards have already been set [EPA Ofice of Solid Waste and Energency
Response (OSVER) Directive 9347. 3-06FS, July 1989].



Wast ewat er from Decontam nation Activities

Any wast ewat er from decontam nation activities at the G Pit and groundwater collected
during excavation will be transferred to the Central Neutralization Facility (CNF). The
wastewater will be evaluated to ensure that it will meet WAC. The wastewater nay contain
RCRA-1isted waste. However, any on-site wastewater treatnent units that are part of a
wastewater treatnment facility subject to regulation under dean Water Act of 1972 Sections 402
or 307(b)(i.e., are NPDES-pernmitted) are exenpt fromthe requirenents of RCRA Subtitle C
standards for all tank systens, conveyance systens (whether piped or trucked), and ancillary
equi pnent [40 CFR 264.1(g)(6); 40 CFR 260.10; 40 CFR 270.1(c)(2); 53 FR 34079, Septenber 2,
1988]. If the wastewater does not neet CNF WAC, it will be stored on site in conpliance with 40
CFR 262. 34, 40 CFR 264.171-178, and pursuant to Section 105 of the Federal Facility Conpliance
Act of 1992 (FFCAct) and the FFA

Storage of Waste Pending Transfer to Existing Permtted Storage

Sonme of the excavated wastes are expected to contain RCRA-1isted and/or
RCRA-characteristic waste in addition to LLWand w || thus be considered m xed waste. In
accordance with FFCAct Section 105, the FFA anong Tennessee, DCE, and EPA, and approved RCDs
(and inpl enenting plans) issued pursuant to the FFA govern the devel opment of treatnent
t echnol ogi es and capacities, storage pending treatnent, and ultimate treatnment of LDR m xed
waste generated by ORR environnental restoration activities. Accordingly, mxed wastes
generated under this ROD nay be stored at ORR pending the devel opnent of treatnent capacity for
the m xed waste in accordance with schedules set forth in the inplenentation plans for this ROD

Closure of GPit

After renoval of the waste fromthe G Pit, sone residual contamnation will be present in
the surroundi ng subsurface soils. Pursuant to RCRA, 40 CFR 264. 114, at closure all contamn nated
soils must be renmoved or the closure nust conply with the closure provisions of 40 CFR 264. 310
whi ch woul d be considered potentially relevant and appropriate. This closure provision woul d
require the placenent of a cap designed and constructed to have a perneability |less than or
equal to any bottomliner or subsoils present. However, EPA CSWER Directive 9234. 2- 04FS
di scusses a hybrid clean closure that may be used when | eachate fromthe residual contam nation
wi Il not inpact groundwater above heal t h-based | evels, even though levels in the | eachate and
resi dual contami nation are above health-based | evels if contamination does not pose a
direct-contact threat. In such cases, the guidance indicates no cover would be required. Using
the hybrid cl osure approach, the capping requirenents, while considered rel evant, are not
appropriate for the closure of the GPit.

For the residual radioactivity left in place, the requirenents of DOE Order 5400.5 (IV)
wi Il be TBC gui dance.

Treat nent, Packagi ng, and Trasportation of Waste Of Site for Disposal

Renmoval of RCRA waste froman area of contam nation at a CERCLA site and subsequent
di sposal will subject the wastes to the RCRA LDRs (53 FR 51444). To neet the LDR treatnent
requirenents, the waste will be incinerated at the Toxic Substances Control Act of 1976
Incinerator or otherwi se treated at another approved, permitted facility to neet LDRs. Because
either option involves the use of an approved facility, there are no ARARs for this activity.
After treatnent, the waste or waste residuals will be transferred to an off-site pernmtted
di sposal facility.

Once wastes generated froma CERCLA response action are transferred off site, all
adm nistrative as well as substantive provisions of all applicable requirenents nust be net.



The U.S. Departnent of Transportation (DOT) Regul ations for Hazardous Materials |list genera
requi renents for shipping and packaging in 49 CFR 172 and 173 (see Table 2.3).

EPA and TDEC regul ati ons governi ng generators and transporters of hazardous waste are
found in 40 CFR 262-263 and Rules of the TDEC 1200-1-11-.03 to .04, respectively. Rules of the
TDEC 1200-1-11-.03 (40 CFR 262) requires generators to ensure and docunent that the hazardous
waste they generate is properly identified and transported to a treatnment, storage, and di sposa
facility. Specific requirenents are given for nmanifesting [Rules of the TDEC 1200-1-11-.03(3);
40 CFR 262.20-23], packaging, |abeling, nmarking, and placarding [Rules of the TDEC
1200-1-11-.03(4); 40 CFR 262.30-33]. Pretransport requirenments reference the DOT regul ati ons
under 49 CFR 172, 173, 178, and 179.

In accordance with DOE Order 5820.2A, nmixed waste is to be disposed of on the site where
it is generated, if possible, or if off-site disposal is necessary because there is no on-site
capacity, disposal nmust be at another DCE facility. An off-site disposal facility hol ding both
a RCRA permt and a Nucl ear Regul atory Comm ssion Agreenent-state permt can be used for
di sposal if an exenption to DOE Order 5820.2A requirenents is approved by EM 50, in consultation
with EH 1, and the waste neets the off-site disposal facility WAC (see Table 2.3).

CERCLA Section 121(d)(3) provides certain requirenents for the off-site transfer of any
hazar dous substance, pollutant, or contam nant generated during CERCLA response actions; such
subst ances nust be transferred to a facility that is in conpliance with RCRA and applicable
state laws. EPA has codified this statutory requirenent at 40 CFR 300. 440, which establishes
the procedures and criteria for determ ning whether facilities are acceptable for the off-site
recei pt of waste.

Soil Cover of the Concrete Pad

The soil covering placed over the Concrete Pad will |eave residual radioactive
contam nation and waste in place. The requirenents of DOE Order 5400.5 (I1V) will be considered
TBC gui dance for the residual radioactivity left in place

Institutional Controls for the North Pits, South Pits, and Trench Areas

Institutional controls would remain in place for the North Pits, South Pits, and Trench
Areas as an interimneasure until these sources are reevaluated in the ETTP RI/FS. The
institutional control requirenents in Rules of the TDEC 1200-1-13-.08(10) will be rel evant and
hazar dous substances that pose or may pose a threat to human health and safety (see Table 2.3).
Correspondi ng requirenents found in DOE Order 5400.5 are contractual |y binding for DOE
subcontractors

COST EFFECTI VENESS

Actions taken under CERCLA nust consider the estinated total present-worth cost of
alternatives. The selected renedy costs less than Alternatives 2 and 3 and is approxi nately the
sane cost as Alternative 4. The selected renedy is, therefore, considered cost-effective for
the protection of hunman health and the environnent.

USE OF PERVANENT SOLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE

DCE bel i eves the selected renedy represents the nmaxi mum extent to whi ch pernanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogi es can be used
in a cost-effective manner for the K-1070-C/' D QU sources at this tine. O the remediation
alternatives, DCE believes the selected renedy provi des the best bal ance of trade-offs in terns



of long-termeffectiveness and pernanence; reduction of toxicity, nmobility, or volune through
treatnent; short-termeffectiveness; inplenentability; and cost. Sonme wastes will remain at the
site untreated. The renaining waste's inpact on future groundwater contam nation will be
assessed during the ETTP RI/FS and, potentially, additional action may be taken at that tine.

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The statutory preference for treatnment to reduce the toxicity, nmobility, or volune of
waste as a principal elenent of the selected renedy is satisfied with the action at the G Pi t
because the waste will be treated subsequent to excavation. The soil cover at the Concrete Pad
does not satisfy this preference; however, this soil cover is considered a tenporary neasure and
will be reevaluated in the ETTP RI/FS along with the other source areas not addressed in this
RCD.

DOCUMENTATI ON CF SI GNI FI CANT CHANCES

The proposed plan for the K-1070-C D QU was rel eased for public comrent in July 1997. No
comrents were submtted during the public comment period. Therefore, no significant changes to
the remedy, as originally identified in the proposed plan, are necessary as a result of public
comrents. However, since the public comment period, the soil cover of the Concrete Pad and the
institutional controls, previously designated as final actions in the proposed plan, have been
redesignated as interimactions because of the reeval uation of waste, secondary sources, and
contam nated groundwater in the upcom ng ETTP ROD.
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PART 3. RESPONS| VENESS SUMVARY

Thi s responsi veness summary docunents public comrents to both proposed plans (D2 and D4
versions) for the K-1070-C/' D QU (DCE 1996; DCE 1997a). These two proposed plans were issued in
April 1996 and July 1997, respectively. The first public coment period began July 15, 1996,
and ended August 12, 1996; the second conmment period began July 14, 1997, and ended August 12
1997. In both cases, DCE announced the availability of the proposed plan in | ocal newspapers
i ncluding The Knoxville News-Sentinel, The Roane County News, The Cak Ri dger, The Rockwood
Tines, and the dinton Courier-News. The public notices advised that a public neeting would be
arranged if requested. This docunent addresses all public coments received on the proposed
pl an.

Thi s responsi veness summary serves three najor purposes. First, it inforns DOE, EPA, and
TDEC of comunity concerns about the site and the community preferences regarding the proposed
renmedi al alternative. Second, it denonstrates how public comrents were integrated into the
deci si on-maki ng process. Finally, it allows DOE to fornally respond to public coments.

This summary is prepared pursuant to the terns of the FFA anong DOE, EPA, and TDEC, as
wel |l as other requirenents, including

. CERCLA as anended by SARA, 42 USC, Section 9601, et seq.
. NCP, 40 CFR 300.430; and
. Community Rel ations in Superfund, A Handbook (EPA 1988b).

COMMENTS AND RESPONSES

No public neeting was requested after posting of each public notice. Only one nenber of
the public comented on the K-1070-C/ D QU proposed plan during the first public coment period
No comments were received during the second public comrent period. This public comrent and the
DCE response fol | ows.

Comment: Max Trisel wote that Alteniative 4 appears to be the nost appropriate and
cost-effective neasure and that the proposed plan addresses the concerns for hunman health and
the environnent for the short-termand |ong-termeffects upon inplenentation

Response: DCE originally agreed that Alternative 4 was the nost appropriate alternative.
However, recently obtained information indicates man-made materials may be contai ned throughout
the GPit, not just below the surface as previously thought. 1SV of the GPit with these
materials present could result in unacceptable pressure and/ or tenperature excursions, possibly
spreadi ng contam nation and |l eading to worker injury. Therefore, DCE has proposed, and
subsequently selected, an alternative that conbines part of Alternative 3 (excavation of the G
Pit) and part of Alternative 4 (soil cover for the Concrete Pad).
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Attachnment One

Record of Deci sion
K-1070-C/ D Operable Unit
East Tennessee Technol ogy Park
Cak Ridge Reservation, Cak Ridge, Tennessee

Site Description - As shown in Attachment Two, the K-1070-C/' D Qperable Unit (QU) is an 22 acre
tract of land |l ocated on the eastern side of the East Tennessee Technology Park (ETTP). This QU
is divided into seven source areas: Trench Area, Landfarm Area, Concrete Pad Area, North Pits
Area, South Pits Area (which includes GPit), Pits Downgradient Area (i.e., area down gradi ent
fromthe North and South Pits), and the K-1414 Area. These areas include soil and buried waste,
such as druns, gas centrifuge hardware, and other equi pnent, and nurerous hazardous substances.
Surface water and associ ated sedinents are also part of the K-1070-C/D QU. The prinmary

contam nants of concern addressed in this Record of Decision (ROD) include organic conpounds in
soi|l and groundwater, and urani umisotopes (U 234 and U 238) and technetium99 in surface soils.

Sel ected Renedy: The estinated present worth cost of inplenenting the selected renedy for 30
years is $5.9M The renedy incl udes:

. no action decisions for the Landfarm Area, and surface water and associ at ed
sedinents within the K-1070-C D QU
. existing institutional O&M (including access restrictions and nai ntenance of

existing soil covers) to control exposure concerns associated with waste left in
place within the Trench Area, and the North and South Pits Areas;

. a soil cover, considered an interimneasure, placed over the Concrete Pad Area with
adequat e thickness and sufficient areal extent to provide protection fromdirect
exposure to ionizing radiation; and

. renmoval , interimstorage, treatnment and disposal of GPit source naterials
(addressing 1 of 10 pits within the South Pits Area). After waste renoval (~ 250
cubi ¢ yards of classified mxed waste consisting of contam nated soil and debris,
including netal druns), GPit will be backfilled and properly graded.

Contami nants of Concern: G Pit |eachate contam nants include acetone (500 ng/l),
1,1,1-trichloroethane (840 ng/l), trichloroethene (220 ng/l), 1, I-dichloroethane (43 ny/l), and
nmet hyl ene chloride (7.1 ng/l). Concrete Pad Area contam nants include isotopes of uranium
(U-234 and U-238), and technetium99. No ecological risks were identified for QU surface water.

Ri sk Issues: The greatest GPit risks were identified through the groundwater pathway (i.e.,
future receptor using groundwater for drinking purposes). Extreme |evels of organics conposing
G Pit leachate indicate presence of free phase contam nation. Fate and transport nodeling
indicate that several chlorinated hydrocarbon concentrations exceeded or will exceed MCLs for
groundwat er, and that maxi num conceptrations for all contam nants detected in GPit |eachate
(including vol atile organic conpounds, semvolatile organi c conpounds and radi onucl i des) have
not yet peaked at the water table and will continue to increase.

The risks fromthe Concrete Pad Area are due to exposure to ionizing radiati on under an
industrial scenario. Detected |levels of U 234 averaged 75.5 pG /g, U 238 averaged 60.9 pG/g,
and Tc-99 averaged 16.4 pG/g. A so, gross alpha levels averaged 360 pG /g, and gross beta

| evel s averaged 250 pC/g. The calculated industrial risk is 2 X 10 -4, based on external
exposure to U-238 in soil.



I mpl emrentation Issues: Due to the classified nature of GPit waste, renoved source naterials
will have to undergo treatment to render it un-classified before final disposal. Until a
treatnent process is devel oped to acconplish this, GPit source materials will have to be placed
into classified mxed waste storage. Treatability studies will have to be conducted to eval uate
and select a treatment process.

Additional efforts at risk reduction, not included in this ROD include an early action that wll
intercept and treat groundwater releases fromthe K-1070-C/ D QU and an interimaction that

i nvol ves ongoi ng collection and treatnment of water fromthe SW31 Spring, |ocated down gradient
of the QU. The early action, described in a previously approved EE/ CA, involves installing a
systemto capture and treat contam nated groundwater in the unconsolidated zone along the

sout hern and western edges of the Trench Area.

Final actions for the K-1070-C' D QU (excluding G Pit source materials) will be evaluated in the
ETTP RI/FS. It is anticipated that DOE will prefer to | eave the remai nder of K-1070-C'D QU
wastes in place under existing institutional controls.
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