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PREFACE

This Record of Decision for the dinch R ver/Poplar Geek Qperable Unit, Cak R dge, Tennessee
(DOE/ OR/ 02-1547&D3) was prepared in accordance with requirenents under the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980 and docunents the sel ected
remedy. This work was perfornmed under Work Breakdown Structure 1.4.12.3.1.02 (Activity Data
Sheet 9302, "Watts Bar"). This docunent provides the Environnental Restoration Programw th
information about the selected renedy for dinch R ver/Poplar Creek Qperable Unit, which

i nvol ves conti nuance of existing institutional controls and | ong-termnonitoring of water,
sediment, and fish. This docunent summarizes information fromthe renedial
investigation/feasibility study (DOE OR/ 01-1393&D3) and the proposed plan (DOE/ OR/ 02-1429&D2) .
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PART 1. DECLARATI ON

SI TE NAME AND LOCATI ON

U S. Departnent of Energy

CGak Ri dge Reservation

Cinch River/Poplar Creek Sedi nent and Biota Operable Unit
CGak Ri dge, Tennessee

STATEMENT COF BASI S AND PURPCSE

This record of decision (ROD) presents the selected remedy for the dinch Rver (CR)/Poplar
Creek (PC) Qperable Unit (QU) sedinent and biota within the areal extent described here.
Surface water is not addressed in this ROD. This remedial action was sel ected 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) 9601 et seq., and to the extent practicable, the National Ol and Hazardous

Subst ances Pol | ution Contingency Plan (NCP) [Title 40 Code of Federal Regul ations (CFR) 300].
This decision is based on the adm nistrative record for this site.

This ROD is issued by the U S. Departrment of Energy (DCOE) as the |ead agency. The U.S.

Envi ronnental Protection Agency (EPA) and Tennessee Departnent of Environment and Conservation
(TDEC) are supportive agencies as parties to the Federal Facility Agreenent (FFA) for this
response action, and they concur with the sel ected renedy.

ASSESSMENT OF THE QU

If actual or threatened rel eases of hazardous substances fromthis QU are not addressed by
i npl enenting the response action selected in this ROD, such rel eases could present a current or
potential threat to public health, welfare, and/or the environnent.

DESCRI PTI ON OF SELECTED REMEDY

The sel ected renedy for the CRIPC QU addresses the sedinments and biota in the Watts Bar and
Melton H Il Reservoirs fromdinch Rver mle (CRM 0.0 at the confluence of the dinch and
Tennessee rivers upstreamto CRM 44 near the Solway Bridge. The QU includes the Poplar Ceek
enbaynent fromthe creek nouth at CRM 12 upstreamto its confluence with East Fork Poplar Creek
at Poplar Creek mile (PCM 5.5. Because the dinch Rver forns the southern and eastern
boundary and Poplar Creek (along with East Fork Poplar Creek) drains the northern and western
boundaries, this QU receives all surface waters |eaving the Cak Ri dge Reservation (ORR) and thus
has received nany ORR-rel ated cont am nants.

This QU does not include surface water. The Surface water QU will be addressed in a separate
ROD fol | owi ng renedi ati on of upstream contam nant sources. Sone surface water related itens are
di scussed in this ROD for information purposes. The selected alternative's surface water
sanpling and irrigation survey activities will be conducted to allow | ater preparation of a ROD
that addresses surface water. The CR/'PC QU, previously designated for purposes of the renedial
investigation (R), has been redesignated as two QUs: one for CR/ PC sedi nent and biota and one



for CRIPC surface water. A decision has been nmade to select a remedy for the CR/ PC sedi nent and
biota QU and defer a decision on the CRIPC surface water QU until upstreamrenedi al actions are
conpl eted and contam nant input is mnimzed. References in this RODto the CRRPC QU apply only
to sedi ment and biota

The response action was chosen froma full range of actions that could possibly address the two
primary risks identified in the Rl. The two prinmary risks to hunan health posed by CR/ PC are
exposure to (1) nercury, chromum arsenic, and 137 Cs in deep sedinent of the main river
channel and (2) pol ychl orinated bi phenyls (PCBs), chlordane, arsenic, and nmercury in fish
tissue. Present ecological risk in CRRPCis not serious enough to warrant an action that woul d
be harnful to the environnent in the short-term The sel ected renedy does not address

ecol ogi cal risk

The sel ected remedy conponents are as foll ows:

. existing institutional controls to control potential sediment-disturbing activities,
. fish consunption advisories to reduce exposure to contaminants in fish tissue

. annual nonitoring to detect changes in CR/ PC contam nant levels or nobility, and

. survey to confirmeffectiveness of fish consunption advisories

DCE wil|l be responsi bl e for undertaking any appropriate CERCLA response actions required based
on nonitoring data. An interagency agreenment (1 AG anong DOE, TDEC, EPA, Tennessee Vall ey
Authority (TVA), and the U. S. Arny Corps of Engineers (CCE) becane effective February 1991. The
I AG provides for the coordination and review of permtting and other use activities that could
result in the disturbance, resuspension, renoval, and/or disposal of contam nated sedi nents or
potentially contam nated sedi nents in Watts Bar Reservoir.

Exi sting controls on sedinment-disturbing activities are defined in Rules of the Tennessee
Departnment of Environment and Conservation, Chapter 1200-4-7, "Aquatic Resource Alteration
Permt Process"; Section 26A of the Tennessee Valley Authority Act of 1933; and Section 10 of
the Rivers and Harbors Act of 1910 (CCE authority).

STATUTORY DETERM NATI ONS

The sel ected renedy protects human health and the environnment, conplies with federal and state
requirenents that are legally applicable or rel evant and appropriate requirenments (ARARs), and
is cost-effective. This renedy uses pernanent solutions and alternative treatnent technol ogies
to the maxi mumextent practicable for this QU. However, because treatnent of the principa
threats of the site was not found to be practicable, this renedy does not satisfy the statutory
preference for treatnment as a principal elenent.

The following factors contributed to the decision that active renoval and/or treatnent is not
practicable for the sedinent or biota of CR PC

. Sedi nents deternined to pose a risk to human health in a future risk scenario do not
pose a current risk because they are underwater year round, are covered by cl eaner
sedinents, and are relatively stable and do not nigrate

. Renmovi ng sedi nent or fish fromthe QU in a volune sufficiently effective to reduce
ri sk would be a nassive, very expensive, and destructive undertaking.

. Renmovi ng sedi nent fromthe QU would kill all existing organisns that live in the
sedi nent, |eave the habitat less suitable for rehabitation in the short-term and



kill many fish because of sedi nent |oadi ng during dredging.

Hazar dous substances above heal th-based levels will remain in the QU if this renedy is
i npl enented. Because hazardous substances are to renain in the QU, it is recognized by DCE,
TDEC, and EPA that Natural Resource Darmage clains, in accordance with CERCLA, may be applicabl e.

This ROD does not address restoration or rehabilitation of any natural resource injuries that
may have occurred at the QU, or whether such injuries have occurred. DCE has agreed to fund a
pilot study of the Watts Bar QU that will exam ne natural resource issues, and that nay provide
a nodel for addressing such issues for this QU however, this study has not yet been conpl et ed.
In the interim neither DOE nor TDEC wai ves any rights or defenses they may have under CERCLA
Section 107(a)4(c). A revieww |l be conducted within 5 years after commencenent of renedial
action, according to CERCLA Section 121, to ensure that the controls and advisories for CRPC
continue to adequately protect human health and the environment. Al so, DCE has agreed to
provide status reports to TDEC and EPA on the nonitoring and assessnent program for CR/ PC.
Monitoring results will be summarized in the annual ORR Renedi ation Effectiveness Report.

<I MG SRC 97075C



PART 2. DECI SI ON SUMVARY

QU NAME, LOCATI ON, AND DESCRI PTI ON

The CR/ PC QU consists of the Watts Bar and Melton H Il Reservoir sedinent and biota from CRM 0.0
at the confluence of the dinch and Tennessee rivers upstreamto CRM 44 near the Solway Bridge.
The QU includes the Poplar Creek enmbaynment fromthe creek's nouth at CRM 12 upstreamto its
confluence with East Fork Poplar Creek at PCM5.5 (Fig. 2.1). DCE wi |l address surface water
within this QU following conpletion of decision docunments and actions taken at the upstream
sources of contanination.

The dinch River flows out of Virginia into the state of Tennessee, |leaving Norris Lake to enter
the QU in Melton HIIl Reservoir and then into Watts Bar Reservoir. The river flows within
Ander son, Knox, Loudon, and Roane counties in the QU. These TVA reservoirs provide flood
control, hydropower generation, navigation, nunicipal and industrial water supply, wildlife
habitat, and recreation. Poplar Creek drains portions of ORR and enters the dinch River near
the downstreamend of the QU. The shorelines of the QU are used prinmarily for agricultural,
recreational, residential, and industrial purposes.

QU HI STORY AND ENFORCEMENT ACTI VI Tl ES

On Novenber 21, 1989, EPA placed ORR on the National Priorities List under CERCLA. On January
1, 1992, an FFA was inplenmented by DOE, EPA, and TDEC. The agreenent provides a procedural
framework and schedul e for evaluating, prioritizing, and nanagi ng areas of contam nati on on ORR
The agreenent specifies that CERCLA procedures be followed to evaluate and renediate

contam nati on probl ens.

CR/'PC i s contam nated because of past activities at DOE' s ORR and non-DCE i ndustrial and

nmuni ci pal sources. ORR conprises three major installations-Cak Ridge National Laboratory, QCak
Ri dge Y-12 Plant, and East Tennessee Technol ogy Park (ETTP;, formerly Cak R dge K-25 Site).

These facilities were built in the 1940s as research, devel opnent, and process facilities in
support of the Manhattan Project. Activities at these facilities have resulted in the rel ease
of hazardous substances and radi oactive contam nation to the on-site and off-site environment.
In January 1997, DCE presented the public with the proposed plan for CRIPC and solicited public
commrents. The proposed plan presented nonitoring, advisories, and institutional controls as the
preferred renedial action.

<I M5 SRC 97075D>

The current or threatened rel ease of hazardous substances fromORR is the focus of current
source control actions specified under CERCLA. These rel eases are being quantified at the
source; simlarly, renedies will be acconplished at the source. The CRIPC R (DCE 1996a)

determ ned contam nant concentrations in CRPC fish, water, and sedinent and the threat those
contam nants mght pose to hunan health and the environnment. The neasurenent of anbient
concentrations in these nedia inevitably integrates all contami nant sources previously nmentioned
for ORR, as well as any non-ORR sources that contribute to CR/ PC.



H GHLI GHTS OF COVWUN TY PARTI ClI PATI ON

An R /feasibility study (FS) (DCE 1996a) was conducted in accordance with CERCLA requirenents,
including the public participation requirenments of CERCLA -Actions 113(K)(2)(B)(i-v) and 117.
Newspaper notices in The Cak Ridger and The Knoxville News-Sentinel Decenber 5, 1996, and The
Roane County News Decenber 6, 1996, indicated the availability of docunents at the Information
Resource Center in Gak Ri dge, Tennessee, and announced public neetings. The RI/FS and proposed
pl an (DCE 1996b) were released to the public in Decenber 1996. DOCE encourages public
participation in commenting on the preferred alternative for CRIPC and set a coment period of
Decenber 4, 1996, to January 24, 1997.

Public neetings were held January 14, 1997, in Kingston, Tennessee, and January 16, 1997, in Qak
Ri dge, Tennessee. The "Responsiveness Summary" of this ROD summarizes the najor issues raised
during the public comrent period. This decision docunent presents the selected renedial action
for managenent of CR/PC in accordance with CERCLA, as anended, and NCP to the naxi mum extent
practicable. The decision for this site is based on the adm nistrative record.

SCOPE AND ROLE OF THE QU

Melton Hi Il and Watts Bar Reservoirs, which include the CRRPC QUJ, are the first inpoundnents
downstream of ORR  Any surface waters originating on or passing through ORR flow into the CR/ PC
QU. Because the reservoirs are efficient sedinent traps, CR'PC QU sedinments contain

contam nants rel eased from ORR and have the potential of receiving current or future contam nant
rel eases. The selected renedy for the CRIPC QU addresses potential risks caused by hunan
ingestion of contam nated fish and exposures of humans and biota to contami nated sedi nents.

Surface water is not a part of this QU. Follow ng conpletion of upstream source renedi ati ons,
DOE wil| address surface water anbient water quality criteria (AWMX) exceedances; and will issue
a separate ROD. To provide sufficient data to issue this other ROD, DCE will collect surface
wat er sanples and will survey irrigation activities as part of the nonitoring programin the

sel ected renedy of this ROD. Surface water risk assessnent and AWX are discussed in this ROD
for infornational purposes only.

SUMVARY OF QU CHARACTERI STI CS

Reservoirs within this OQJ were built by TVA to provide navigation, flood control, and
hydr oel ectric power generation. Land surrounding the reservoir is currently used for

residential, agricultural, industrial, and recreati onal purposes. Wters of the reservoir are
used for donestic water supply, industrial water supply, fish and aquatic life, recreation,
irrigation, livestock watering, wildlife, and navigation. There are four potable water intakes

within the QU city of CGak Ridge, the West Knox Wility District, ETTP, and a part-tine system
at dark Center Recreation Park.

The CR'PC QU is an integrator of waterborne substances in the surface waters |eaving ORR  Once
t hese substances enter the CRRPC QU, they nay be found in the water, sedinment, or biota. The
fate of a substance depends on the flowrate of the surface water and the physical and chenm cal
properties of the substance. D ssolved substances are usually flushed through the reservoirs in
a matter of weeks, whereas particl e-associ ated substances may accunulate in the sedinents and
remain indefinitely.

In the QU, peak concentrations of nmetals and radionuclides are found in deep-water sedinents in
the old river or creek channel. The highest concentrations of each are generally buried 20-Wcm



(8-32 in.) in the deep-water sedinents. DCE-related contam nants are found in proportion to the
water depth, with little contamnation in near-shore sedinent. Those few DCE-rel ated

contam nants above background | evels in the near-shore sedinments are arsenic in McCoy Branch

and chrom um and nanganese in Popl ar Creek.

Particl e-associ ated and di ssol ved contam nants accumulate in CRRPC QU biota. Contam nation of
CRIPC QU fish with PCBs, As, Hg, 137 Cs, and pesticides is docunented in the RI. Sanpling data
indicate that sediment and surface water contam nati on by organic conpounds is mninal.

I norganic contaminants in CRIPC QU sedinents are simlar to those found in other TVA reservoirs.
They include Ag, As, B, Be, Cd, O, Cu, Fe, Hg, Mh, N, Pb, Se, V, and Zn. Radionuclides
detected in sedinment include 137 Cs, 60 Co, 238 U, 235 U, and 99 Tc.

SUMVARY CF QU RI SKS

A baseline risk assessnent evaluated potential current and future risk to hunman health and the
envi ronnent posed by radi oacti ve and chem cal contaminants at CRIPC if renedial action was not
taken. Results fromthis assessment were used to determne a need for action at the site

Ri sk to human health was evaluated for the fol |l owi ng exposure scenarios, each of which contains
one or nore pathways through which exposure occurs: (1) use of untreated surface water as
drinking water, (2) fish consunption, (3) recreational shoreline use during w nter drawdown, (4)
swiming, (5) hunting or consunption of waterfow, (6) agricultural use of nmain channe
sedinents that could be placed on shore, and (7) irrigation with untreated surface water.

Surface water neets current drinking water standards. The greatest unacceptable risk to human
health fromcontaminants in CRIPCis associated with the consunption of certain PCB-contam nated
fish species. Mercury, chlordane, and arsenic in fish also pose potential risks. Children are
potentially at greater risk than adults because of their |ow body weight. Catfish consunption
poses arisk in the entire QU Consunption of bass fromthe dinch R ver below Melton H Il Dam
is arisk, and all fish species within Poplar Creek are considered a risk for consunption
Consunption of |argenouth bass, bluegill, and catfish from Poplar Ceek posed a risk to human
health in the R, and TDEC advi sori es warn agai nst consunption of any fish from Poplar O eek.

Recreational shoreline use is considered an acceptable risk to the public (see Part 3 of this
ROD, |ssue 2, response to second coment). Swimming is al so considered an acceptable risk, and
consunption of |ocal/resident geese is an acceptable risk to hunman heal t h.

If deep-water sedinents were dredged and used for fanning or gardening, several contam nants
coul d pose an unacceptable risk to human heal th through consunption of the resulting
agricultural products (e.g., vegetables, mlk, nmeat, etc.). |If they are left in place, these
sedinents do not pose a risk to human heal th because no exposure pathway exists.

Section 5.3 of the Rl presents the toxicity assessment for contam nants causing these risks to
human health. PCBs have general ly been shown to cause cancer in |aboratory animals, but little
evidence is available for humans. Chlordane is also a suspected carcinogen. Arsenic is a
proven carci nogen and can cause nervous system and cardi ovascul ar danmage. Mercury causes
nervous system and ki dney damage. Cesium 137 can cause cancer

Significant ecological risks were identified in Poplar Creek but not in the dinch Rver. The
wei ght of evidence suggests that toxic effects are causing a risk of a 20 percent reduction in
fish species richness and abundance. Habitat factors and upstreamcoal mning may al so be

i npacting richness and abundance in Poplar Creek. Al though risks to benthic, invertebrates in
Popl ar Creek are not high and the evidence is not consistent, the weight of evidence suggests



that toxic effects are causing a risk of a 20 percent reduction in benthic invertebrate species
ri chness and abundance. Sedi nent pore water and water above sedinents were not found to be
toxic, but sone whol e sedi nent sanples were found to be lethal to an anphi pod. Risks to
fish-eating wildlife are estimated to be insignificant. R sks to bats inhabiting Poplar O eek
are estimated to be insignificant, but swallow mght be at risk of a 20 percent reduction in
popul ation production if feedi ng exclusively on Poplar Ceek energent aquatic insects. Aninals
foragi ng on hypothetical dredge spoil were estimated to be at risk

DESCRI PTI ONS OF ALTERNATI VES

The following four alternatives were evaluated in detail within the FS. no action
institutional controls and advisories; source containnent, renoval, and disposal; and renoval
and di sposal .

ALTERNATI VE 1- NO ACTI ON

CERCLA requires that the no action alternative be evaluated to establish a baseline for
conparing the other action alternatives. Under this alternative, DOE would not initiate any
nonitoring, controls, actions, or conmtnents to address potential risks to hunman health or the
envi ronnent .

ALTERNATI VE 2-1 NSTI TUTI ONAL CONTRCLS AND ADVI SCRI ES

This alternative uses three nethods to protect human health. First, state public fish
consunption advisories (precautionary advisories and no- consunption advisories) would limt or
prevent consunption of contaminated fish. Second, regulatory and institutional authorities
adm ni stered by EPA, TDEC, COE, TVA, and DCE woul d be used to ensure that any disturbance of
contam nated sedinents would be done in a manner that is protective of human health and the
environnent. Third, a nonitoring programwoul d detect changes in contam nant concentrations in
fish, turtles, and sediment, and woul d include a survey to confirmthe effectiveness of the fish
consunption advisories. This alternative does not address ecol ogical risk. Surface water
related nonitoring woul d al so take pl ace

ALTERNATI VE 3- SOURCE CONTAI NMVENT, REMOVAL, AND DI SPOSAL

To protect human health and the environnent, this alternative uses the actions in Alternative 2
pl us contai nment of the nost contami nated near-shore sedinment [3.6 ha (9 acres)] and
renoval / di sposal of 137,046 m 3 (179,250 yd 3) of the nobst contam nated deep-water sedinents
The contai nnent woul d be constructed of geotextile, geomenbrane (plastic), and rock riprap. The
renmoval woul d be acconplished with nechani cal excavation and dredgi ng, with sedinents being
dewat ered and di sposed of as necessary, based on characterization data

ALTERNATI VE 4- REMOVAL AND DI SPOSAL

This alternative protects human health and the environment and is simlar to Alternative 3
because it includes renmoval of 137,046 m 3 (179, 250 yd 3) of deep-water/nmain channel sedinents
However, rather than in situ containnent, Aternative 4 includes renoval and di sposal of 173,172
m 3 (226,500 yd 3) of near-shore sedinent.

SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The alternatives were eval uated agai nst the nine EPA criteria devel oped to neasure overal



feasibility and acceptability of renedial alternatives. The first two criteria nust be net in
initial screening of any alternative considered for selection in the ROD. The next five
criteria represent the prinmary bal ancing criteria upon which the analysis is based, considering
technical, cost, institutional, and risk considerations. The last two criteria (nodifying
criteria) were evaluated after a regul atory agency review and a public comment period

This section denonstrates the bal ancing of tirade-offs anong alternatives necessary to select a
remedy that uses institutional controls rather than active response neasures. The rationale for
the determ nation that active response neasures are not practicable is presented in Part 1 of
this ROD under "Statutory Determinations.”

OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONVENT

The no action alternative would not protect human health or the environnent because of the risks
associ ated with sedi nent disturbance or fish consunption within the QU. Aternative 2
Institutional Controls and Advisories, would protect human health by advising either limted or
no consunpti on of contami nated fish species and by elimnating unsafe disturbance and contact
with nmain channel sedinents. Alternative 2 does nothing to protect the environnent because the
short-termdanage to the environnent that renoving contam nated sedi nent woul d cause woul d

i npact the environment nore significantly than the current inpacts from contam nation
Alternatives 3 and 4 would protect hunman health and woul d protect the environnent in the |ong
term by renoving or capping sedinent, but woul d cause short-termdestruction of benthic

organi sns, fish, and habitat. Al of the alternatives would address the risk fromfish
consunption equally.

COVPLI ANCE W TH ARARS

Alternative 1 does not protect human health or the environnent and does nothing to conply with
ARARs. Alternatives 2, 3, and 4 would conply with all ARARs or requirenments to-be-considered
(TBCs) for the portion of the QU covered by this ROD.

SHORT- TERM EFFECTI VENESS

Alternative 1 is not effective. In Aternatives 2, 3, and 4, fish consunption advisories and
the permt programfor sedinent-disturbing activities for the CRRPC QU are already in pl ace.
Alternative 2 is effective in the short-termand includes no additional sedinent-disturbing
activities, but does not address ecological risk. The containnent and renoval associated with
Alternatives 3 and 4 would be harnful to the environment in the short-term because existing
bent hi ¢ organi sns, sone fish, and benthic habitat woul d be destroyed.

LONG TERM EFFECTI VENESS AND PERVANENCE

Alternative 1 is not effective. Alternative 2 has potential for good |ong-termeffectiveness
Health risks following inplenentation of this alternative would not exceed current |evels
because the controls and advisories are already in place. Future risks would be dim nished by
natural processes (radioactive decay and chem cal degradation for sedinents), and potentia
decrease in contam nant concentrations in fish as source areas are renedi ated through ot her DOCE
project activities. Because wastes would be left in place, the pernmanence of this alternative
would rely on the institutional controls and the existence and funding of those state and
federal agencies responsible. Additional controls could be inplenented easily if conditions
change in the future. Alternatives 3 and 4 nay have greater |long-termeffectiveness than
Alternative 2 because contam nants woul d be contained or renoved fromthe QU. The pernanence of
alternatives would rely on safe, effective storage and di sposal of all the wastes renoved from
CR/'PC. These alternatives offer a somewhat permanent fix for ecol ogical risks



REDUCTION OF TOXICI TY, MOBILITY, AND VOLUME THROUGH TREATMENT

Active treatnent does not take place in Alternative 2. Aternatives 3 and 4 woul d reduce vol unme
in the long-termthrough dewatering, and nmobility would be reduced through contai nnent of
sedi nents, but not through treatnent.

| MPLEMENTABI LI TY

The mai n conponents of Alternative 2 have already been inplenented. The nonitoring plan woul d
be easily inplenented as a revision to the existing nonitoring programfor Lower Watts Bar
Reservoir. Alternatives 3 and 4 would be difficult to inplenment because of numerous federal and
state regul ations and stringent work practices that nust be satisfied before initiating and
conpl eting a najor dredging and di sposal project. Control of risk fromfish consunption is
inplenentable for all alternatives.

cosT

Present-worth cost for inplenenting Alternative 2 for 30 years is approximately $3.6 nmillion
Usi ng the assunptions provided in the FS regarding volunes of material to be contai ned or
renmoved, Alternative 3 present-worth cost is approxinmately $109.6 mllion, and Alternative 4
woul d cost approximately $123.5 million. A sanpling programwoul d hel p further define

renmedi ation areas, and significant increases or decreases in volume mght occur that woul d raise
or lower the costs of these estimtes

STATE ACCEPTANCE

This criterion eval uates whether the state agrees with, opposes, or has no coment 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 "Hi ghlights of Comunity Participation"” sectionin this part of the ROD
summari zes the community participation efforts and activities associated with this project.

Part 3 of the RCD summarizes all public comrents on the renedial alternatives and presents DCE s
responses to those comments. The preferred alternative was nodified based on public coments
(see "Docunentation of Significant Changes" in this part of the ROD). The public accepts the
selected renedy in its current form

SELECTED REMEDY

DCE, with concurrence from EPA and the state of Tennessee, has determ ned that controls and
advi sories are the nost appropriate remedy for the CRRPC QU, based on a review of CERCLA
requirenents, detailed analysis of the alternatives, and public comments. Alternative 2
provi des much better short-termeffectiveness and far | ower costs than the other alternatives
Alternative 2 represents the best bal ance anong the evaluation criteria for renedial actions.

CONTI NUANCE OF EXI STI NG CONTROLS AND ADVI SORI ES REGARDI NG CR/ PC ACTIVI TI ES
One threat to hunman health posed by the CRRPC QU is consunpti on of certain species of fish

Under the Tennessee Water Quality Control Act, Rules of the TDEC 1200-4-3, TDEC is authorized to
i ssue fish consunption advisories to protect the public. TDEC s Division of Water Pol |l ution



Control currently posts two types of fish consunption advisories at nmore than 20 public and
private access points surrounding the CRRPC QU. A precautionary advisory, the mldest form of
advi sory, warns children, pregnant wonen, and nursing nothers to avoid eating sauger and catfish
fromthe dinch Rver armof Watts Bar Reservoir. Al other people are warned to limt
consunption of those fish to 0.54 kg (1.2 Ib)/nmonth. A no-consunption advisory warns the public
to avoid eating catfish fromMlton Hll, striped bass fromthe Cinch River arm or any species
fromPoplar Creek. CR/PC QU advisories are issued because of PCB content in fish tissues (and
for Poplar Oreek, nercury and other contaminants). Recent revisions (July 30, 1995) to fish
advi sory procedures have changed the standards so that the no-consunption advisory is for

typi cal consuners and protects to a |level of an excess cancer risk of 10 -4, while the
precautionary advisory is for sensitive consuners such as children and pregnant wonen and
protects to a level of 10 -5. Wien an advisory is issued or changed, a press release is issued
and signs are placed at frequently used access points. A list of advisories is printed in the
Tennessee Fi shing Regul ations, published by the Tennessee Wl dlife Resources Agency. Tel ephone
nunbers are provided with the advisories if the public desires further informati on regardi ng an
advi sory.

The FFA agencies, TVA, and CCE have forned a permtting working group. The current interagency
agreenent for Watts Bar Reservoir Permt Coordination establishes a procedure for review of
potential sedinent-disturbing operations in the dinch River below Melton HII Dam including
Popl ar Creek. The interagency agreenent working group reviews requests for projects such as
construction of beaches, boat ranps, docks, marinas, buoy anchors, fences, fish attractors,
retaining walls, punp stations, culverts, and subnerged lines or piping for their potential to
di sturb sedinment. DCE provides technical analysis and risk assessnment assistance when required
DCE nust consi der, propose, and inplenent appropriate response actions if an existing control or
advi sory becones ineffective for any reason or if a sedinent-disturbing activity would, because
of sedinents contam nated by DCE activities, be potentially harnful to hunman health and/or the
envi ronnent .

MONI TORI NG PLAN

Moni toring of sedinent and fish will be continued to determ ne whether there is a change in the
currently calculated risk that woul d pose a threat to human health and/or the environnent.
Turtles will also be nonitored initially to build data on PCB levels in turtle flesh. DCE
nmonitoring will be coordinated with EPA, TDEC, TVA, and other federal, state, and |oca
agencies. Also included will be a survey programto confirmthat fish consunption advisories
are effective. The scope of this nonitoring programwill be determ ned and agreed upon in the
remedi al action work plan submitted to EPA and TDEC fol |l owi ng approval of this ROD. Mnitoring
will beginin fiscal year 1998 and will continue as |long as necessary. Data will be
incorporated into the ORR Renedi ation Effectiveness Report annually and will be available to the
public. Collected data will be used in the CERCLA-required 5-year-review of the renedi al
action. |If data warrant, a review will be conducted earlier. GConcurrent with this plan, sone
surface water related nonitoring will al so be conducted

STATUTORY DETERM NATI ONS
PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

Anal ysis of existing data reveals no unacceptable risk to hunman health or the environnent from
sedinents or fish consunption in the CRRPC QU under the conditions that this renedy wll
maintain. DCE will ensure that future sedinent-disturbing activities within the CRRPC QU will
be done in a manner that continues to be protective of human health and the environnent.

Nat ural sedi mentation will continue to cover existing contam nation and reduce its availability



to the environnent. Also, radioactive decay of 137 Cs will lessen its contribution to risk over
tine. DCOE wll nonitor for any increase in contam nant |levels and could respond to any
increases in the overall systemor to areas of higher concentrations should such areas be found
There will be no unacceptable short-termrisks or cross-nedia inpacts frominpl enentati on of
this remedy. Institutional controls will continue to |limt access and exposure.

COVPLI ANCE W TH ARARs
The sel ected renmedy conplies with all ARARs or TBCs shown in Table 2.1
COST EFFECTI VENESS

Actions under CERCLA nust consider the estimated total present-worth cost of the alternatives
Alternative 2 is cost-effective for the protection of human health and the
envi ronnent .

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

DCE bel i eves the selected renedy represents the naxi numextent to which pernanent sol utions can
be used in a cost-effective manner for the CRRPC QU. O the renediation alternatives, DCE
bel i eves the sel ected renedy provides the best bal ance of trade-offs in terns of long-term

ef fectiveness and pernmanence; reduction of toxicity, nobility, or volune through treatnent;
short-termeffectiveness; inplenentability; and cost. As previously discussed, Alternatives 3
and 4 nay provide a nore pernmanent solution but are not very practicable or feasible because of
the extreme cost and destruction of habitat and organi sns associated with sedi nent renoval

PREFERENCE FCR TREATMENT AS A PRI NCI PAL ELEMENT

The statutory preference for treatnent will not be net because renobval and treatnent of the
contam nated sedinent and fish is not feasible at this time. As previously discussed, the
sedinents are stable and their renoval woul d be expensive and destructive. The negative effects
of sedinent renoval woul d outwei gh any potential benefits fromtreatnent.

DOCUMENTATI ON CF SI GNI FI CANT CHANGES

The chosen alternative that was presented to the public in the proposed plan was changed by the
addition of three elenments to the nonitoring program (1) turtle sanpling, (2) survey of fish
consunption to confirmthe effectiveness of the advisory program and (3) survey of |oca
irrigation practices to determ ne whether irrigation poses a threat to hunan health or the

envi ronnent .

Turtles were sanpled in response to findings that identify |ocal consuners and |levels of PCBs in
turtle tissue that may be a risk to human health. The fish consunpti on advisory survey is being
conducted to satisfy the public's questions on how well the advisories are known to the genera
public. The irrigation survey is being conducted because the assunptions used in the risk
assessnent are questionable and the I ack of human health risk concerns needs to be confirned.



Table 2.1. ARARs and TBC gui dance for Alternative 2 for the dinch R ver/Poplar Geek QU Gak R dge, Tennessee

Actions

Chemi cal - or radionuclide-specific

Locati on-specific
Action-specific

Institutional controls

ALARA = as | ow as reasonably achi evabl e
ARAR = applicable or relevant and appro
CFR = Code of Federal Regul ations

DCE = U. S. Departnent of Energy

Requi renent s

Prerequisites Gtations

Al ternative 2---Institutional Controls and Advi sories

Resi dual concentrations of radionuclides in soils shall be
derived using the basic dose linmt of 100 nreniyear and

t he DOE RESRAD nodel with site-specific input

paraneters

The public nust not receive an effective dose equival ent
greater than 100 nreniyear

Al releases of radioactive material nust be ALARA

None

Controls include periodic nonitoring, as appropriate;
appropriate shielding; physical barriers to prevent access,
fences, and warning signs; and restrictions on |and use

Control s recommended for |ong-term nmanagenent of
contam nation left in place include restrictions on | and
use, deed restrictions, well-drilling prohibitions, etc

nmem=mnmllirem
priate requiremnent QU = operabl e unit

Resi dual radioactive materials left in place
wi t hout restrictions-TBC

Dose received by the public fromall sources
of radiation exposure and routine activities,
i ncluding remedi al action, at a DCE
facility-TBC

Rel eases of radi oactive material from DOE
activities-TBC

I nteri mmanagenment of residual radioactive

mat eri al above acceptabl e gui del i nes- TBC

Long-t er m managenent of contam nation |eft
in place-TBC

RESRAD = Resi dual Radioactivity (conputer nodel)

TBC = to be consi dered

DOE Order 5400.5(1V)

DCE Order 5400.5

DCE Order 5400.5

DCE O der
5400.5(TV) (6)(c)

40 CFR 300. 430(e) (3)
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PART 3. RESPONS| VENESS SUMVARY

This section of the ROD docunents fornal public comments on the proposed plan for CRIPC QU, QCak
Ri dge, Tennessee, and DCE s response to those comments. Comments were subnmitted in witing or
made verbally at the two public neetings. The public comment period was Decenber 5, 1996,

t hrough January 24, 1997. A public neeting was held January 14, 1997, at Roane State Comunity
Coll ege in Harrinman, Tennessee; and January 16, 1997, at Pollard Auditoriumin Cak Ri dge,
Tennessee. In addition to these neetings and the notices announci ng them DCE has periodically
met and provi ded fact sheets to interested nenbers of the public.

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

This report was prepared pursuant to the terns of the 1992 FFA signed by DOE, EPA, and TDEC as
wel | requirenments contained in the fol | ow ng:

. CERCLA as anended by SARA, 42 USC, Section 9601, et seq.;
. NCP, 40 CFR 300; and
. Community Relations in Superfund, A Handbook, January 1992, EPA/ 540/ R-92/009.

After reviewing transcripts frompublic neetings and witten coments, DCE grouped coments
according to common issues, summarized each comment (sonetines direct quotes are provided rather
than a summary), and prepared a response to each issue and conmment.

I SSUE 1: FI SH CONSUMPTI ON ADVI SCRI ES

Comment: Bob Peele stated that the wording in the proposed plan and the actual state fish
consunption advisories was different and confusing with regard to the anount of fish that can be
safely consuned. Ms. Barbara al so questioned the differences in wording regarding the anount of
fish safe to consune.

Comment :  Kenneth Canpbel|l stated that there are areas around the dinch R ver which are not
posted with fish consunption advisory signs, and wondered how the public was to be nade aware of
the advi sories without those signs being posted.

Comment: Al fred Brooks stated that recent studies have shown that turtles have higher
concentrations of PCBs than fish do and that turtles should be added to the consunption

advi sories. M. Brooks also thought there should be nore effort to provide information on the
risk (or lack of risk) of fish consunption to tourists and try to help them understand that
occasi onal consunption of these fish is not a problem

Comment:  The Local Over-sight Committee (LOC) stated that the fish consunption advisories do
not prevent people fromeating contam nated fish and that DOE shoul d acknow edge this fact in
the evaluation of the preferred alternative.

Comment:  The QGak Ridge Reservation Environnental Managenment Site Specific Advisory Board
(ORREMBSAB) al so questions whether the fish consunption advisory programactually prevents
peopl e fromeating contam nated fish. They recommend a program be i nplenented to determne the



effectiveness of the advisory program and they would like nore detail ed advisories that
indicate the anount of fish consunption that is considered unsafe as well as appropriate nethods
for cleaning and preparing fish for consunption

Response: The TDEC Division of Water Pollution Control issues fish consunption advisories to
fulfill the requirenents of state law and to keep the public informed of potential health
hazards. Two types of advisories are used: "No Consunption" advisories warn people not to eat
any anount of the listed species, while a "Precautionary Advisory" suggests that no nore than
0.5 kg (1.2 Ib)/month of the listed species be consuned. The advisories are determ ned based on
actual concentrations of contam nants (like PCBs) in fish tissue conpared to the U S. Food and
Drug Admi nistration guidelines or using EPA risk assessnent nethodol ogy. The risk assessnent
prepared for the CRRPC QU in the Rl was perforned usi ng EPA net hodol ogy. The EPA nethod uses a
consunption rate of 54 g (1.9 oz) of fish tissue per day as a conservative estimate of the
amount of fish a local resident mght eat throughout his/her lifespan. The risk assessnent
determined that there is arisk to the public if a resident eats that amount of fish for 30
years; however, no attenpt was nade to determ ne a "safe" anobunt of fish that coul d be eaten.
The nmanagenent of risk is difficult to undertake for an entire popul ati on and an anount that may
seem safe to one individual may seemvery risky to another. The proposed plan quoted the fish
consunption advisories verbatim however, the presentation at the two public neetings did
contain a reference to that 54 g (1.9 oz)/day anount and this nmay have caused sone confusion
The state advi sory program contains a no-consunption advisory on certain fish species that may
be considered "safe" to eat once a nonth or five times a year or for one week each year (as a
tourist mght do), but by law the programnust try to protect the nost sensitive nenbers of our
popul ati on and the people who nmay be accustoned to eating fish several tines a week during nost
of their lives

The fish consunption advisories are provided in special brochures, the Tennessee Fi shing

Regul ations, in TVA's annual Riverpul se report, and on signs posted at nost public access points
that are paved or nmintained by government funds. TDEC has agreed that sonme public access areas
may not be posted or nmay have had the signs stolen or vandalized (a comon problem, and they
will try to correct this problem |In addition to listing which species should be avoided in the
various takes, the advisories describe nethods of preparing and cooking the fish to reduce the
amount of contam nants consuned.

Turtles were not considered in the risk assessnent and are not addressed in this ROD; however
TDEC conducted turtle sanpling and analysis for PCBs recently and the report was nade avail abl e
to the public in May 1997. Based on the data provided in this report, TDEC wi |l determ ne

whet her posting the reservoirs to advi se agai nst consunption of turtles is necessary. Turtle
sanpling will be added to the scope of the nonitoring programnandated in this ROD. |n response
to these comments, a survey will be added to the nonitoring programin an effort to confirmthe
effectiveness of the fish consunption advisory program

I SSUE 2: RISK ASSESSMENT AND REMEDI AL | NVESTI GATI ON QUESTI ONS

Comment:  Bob Peel e and the ORREMBSAB want ed to know why nanganese is treated as a ubi quitous
non- DCE-rel ated contam nant in sone areas of the RI or proposed plan, and is listed as rel ated
to K-25 Site activities in other areas of the Rl

Response: Statenents in the executive summary and in other areas of the R refer to nanganese
as ubiquitous in surface waters throughout the region, and therefore to sonme extent the

sedi nents throughout the region al so contain some nanganese. The sedinents i mediately
downstream of ETTP contain el evated | evel s of manganese thought to be related to DOE operations.
Manganese concentrations were triggering human health risk criteria throughout the operable
unit, not just downstreamof ETTP. The elevated levels in Poplar Creek were "nore" el evated



than natural ly hi gh background | evels, possibly because of coal mning upstreamin addition to
DCE activities; however, they made no significant change in the risk associated with that area
of the QU

Comment:  ORREMBSAB-1n the proposed plan, only sedinents in the nmain channel of the dinch River
or main creek bed of Poplar Creek are noted to present potential risk to human health. Nothing
is said in the plan about how the preferred alternative protects the public fromcontam nation
of near-shore sedinments. A reader could conclude that no significant |evels of contam nants
were found to be present in near-shore sedinents. For instance, Tables E-35 through E-37
(Appendix E, RI/FS) clearly show that a nunber of contam nants exceed the acceptable
noncar ci nogeni ¢ hazard index of 1.0 for several reaches of the dinch R ver and Poplar Creek.
The excess lifetinme cancer risk of 10 -4 (1 occurrence of cancer in 10,000 people) is also
exceeded when risks are added across pat hways for sone subreaches.

There is no indication in the plan why these risk levels are acceptable. An alternative to
reduce these risks should be favored unless there is valid reason to discount these high |evels.
Ei ther some institutional control to inhibit human contact with near-shore sedinment in the |ess
saf e reaches nust be devised and shown effective, or the nost seriously contam nated near-shore
areas that are accessible should be treated in a manner simlar to Alternative 3 or 4.

The FS indicates that nmany of the high risk levels are within the reservation along Popl ar Creek
and are therefore under institutional control preventing residential use. Since such control is
inmportant, the ORREMSSAB recommends that this control be listed in the -preferred alternative
Such controls nust also seek to prevent sedinent contact by fishernmen who may access Popl ar
Creek by boat and wade in shallow portions.

Response: By far, the nmgjority of the noncarcinogenic hazard for dinch R ver and Poplar Creek
near-shore sedinents is derived from manganese. Manganese is a naturally occurring and

ubi quitous netal, present at relatively high concentrations throughout East Tennessee. No ot her
contam nant by itself exceeds the hazard index of 1.0. The carcinogenic risk is only exceeded
when risks are surnned for all contam nants and all pathways in a given subreach. No single
pat hway woul d be determined to be a pathway of concern. Two subreaches (one in Poplar Creek and
one in the dinch Rver) when added across all contam nants and all pathways do provide a
carcinogenic risk of 1.8 and 1.1 X 10 -4, respectively. However, in both cases, the risk is
driven by the presence of chromum Chromumusually occurs in tw states in the environnent,
() and (V). Chromium6 is nuch nore toxic but reacts over tine to formC(l11). The
conservative risk assessnent nethodol ogy used for this R assunes all chromumto be & (W),
assunes 8 hours of exposure each day for 175 days per year (the entire period of water
drawdown) for 30 years, uses nodels to predict airborne particle generation from sedi nents, and
uses the upper 95 percent confidence | evel concentrations of contam nants rather than actua

val ues or neans/averages. G ven the extrenme conservatismbuilt into the risk assessnent, the
fact that sedinents rarely dry out enough to generate dust during the winter nonths, and the
fact that the hazard is primarily driven by nmanganese, the FFA parties have concl uded that no
real threat is being posed to the public. The area within Poplar Creek that is slightly worse
Than the dinch River area is within ORR and is controlled so that residential devel opnent
cannot take place. The fishernen in question would definitely not be at risk based on exposure
dur ati ons.

Comment: M. Canpbell, Ms. Bryan, and the ORREMSSAB question the amobunt of data obtained at
Kingston Gty Park. They wonder if enough sanpling occurred and if the sanples were deep
enough, and how safe it is for children to swimand wade in these public recreation areas.

Response: In 1991, TVA collected five 30-cm (12-in.) core sedinent sanples fromthe sw nm ng
area at 12 recreation areas on the Tennessee River, including Southwest Point Park (just



downstream of Kingston Gty Park), and 7 areas on the dinch Rver. These data indicate no
health risks in the Kingston area any different fromthose throughout the state. DCE has in the
past conduct ed near-shore sanpling throughout the dinch River/Watts Bar system those data
support the conclusion that near-shore recreation areas are not contaminated to the extent that
human health risk is a problemfor the child recreational user. A conparison of the TVA data
from Sout hwest Point Park with the DCE data and prelimnary renedi ation goals fromthe R
indicate that the risks associated with this particular recreation area are not high enough to
be of any concern to the recreational user. In addition, TDEC recently conpleted a radiation
screeni ng of public recreation and access areas along the dinch Rver and will nake this report
avail able to the public in March 1997. TDEC s results indicate background |evel s of

radi onuclides at these recreation areas. The radionuclides are known to be a very good
indicator of DOE-related contam nation at a site because nost of the high rel eases of

contami nants in the past were acconpani ed by radi oactive contami nation. In summary, DCE, TDEC
and TVA all have determned that the safety and welfare of recreation area users is not at risk
because of DCE-rel ated contami nation (and based on TVA data, any other source of contam nation).

Comment :  The ORREMSSAB recommends that exposure to near-shore sedi ment should be included in
the swi nm ng/ wadi ng scenari o.

Response: The risks to individuals in the shoreline use scenario were driven by inhalation of
sedi nents, not dernmal contact. In the sumer, when sw nm ng and wadi ng take place, no

i nhal ati on of sedinments takes place and risks are low. Additionally, EPA guidance docunents for
conducting risk assessnents state that "in nost cases it is unnecessary to eval uate hunan
exposures to sedinents covered by surface water." The surface water tends to be the carrier for
contam nants that will perneate the skin, and evaluation of dernal contact to the water itself
is sufficient to fully characterize the risks

Comment: On pages 2-8 of the RI/FS it says that sedinents were dredged fromthe dinch R ver
between Grubb Island and Melton H Il Damin 1952 and 1962 and dredged naterials were placed on
G ubb and Jones Islands. Mich of this stretch of the river is downstreamand in close proximty
to Wiite Cak Oreek and is likely to have been contam nated.

Exposure to these naterials was not addressed in the risk assessnent and risk renediation of the
islands is not included in the Plan. The ORREMSSAB recommends that renediation of the

islands or controls on use thereof should be included in the Plan unless it is being addressed
under another activity.

Response: TVA, as published in Sedinent Characterization Task 2 Instream Contami nant Study in
April 1985, found that sanples collected on Gubb Island (CRM 18. 3) and Jones Island (CRM 19.7
20.1, 20.5, and 20.6) reveal ed concentrati ons of contamnants in the range of those reported for
the Tennessee River upstream of any DCE influence, indicating no significant contam nati on on
the islands. Additionally, TVA owns these islands and restricts themto recreational use for
which all near-shore sedinents in the QU are not a risk

Comment: |In Table B-5 (Appendix B, RI/FS), netal concentrations in surface water are conpared
to anbient water quality criteria. One colum in this summary table is | abel ed "nmaxi mum
detection limt." It is unclear whether the colum should read "m ninumdetection limt" or

"maxi mum det ect ed" and the reader is unable to conclusively conpare the data to the anbi ent
water quality criteria. The ORREMSSAB reconmmends that clarity be provided in the RI/FS report.

Response: The colum should read "m nimumdetection linmt" and it was presented in Table B-5 as
a way of flagging those criteria for which conpliance is difficult to evaluate. It is useful in
those cases where all or nost val ues are nondetects and the maxi mum detection linit is |ess
than the criteria. It also serves to note those criterial/analyte conbinati ons where at | east



sone of our data are inadequate (i.e., if the mninumdetection |limt is greater than the
criterion). In these situations it is difficult to evaluate conpliance, and this table seened
an appropriate way to identify these situations. |In general, the detection limts were adequate
for the purpose of evaluating conpliance in those reaches investigated nost thoroughly (Poplar
Creek, McCoy Branch, and the lower dinch River). Detectionlinmts are |ess adequate for sone
of the upstream "reference" reaches or for certain analytes that Gak R dge Reservation

Envi ronnental Monitoring (ORREM neasured but the Rl teamdid not. 1In both cases, we relied
primarily on ORREM data and we have nore problens with detection limts. As a rule, though

our data are adequate for contam nants of concern in the reaches of concern. Neither the RI/FS
nor the proposed plan will be revised; rather, the responses to comments will be docunented in
this ROD.

Comment: It is known that people living in areas adjacent to the Operable Unit | ingest turtle
nmeat. Sanpling of turtle tissue is not reported in the RI/FS or considered in the risk
assessnent. The ORRENMSSAB recomrends that this potential exposure scenario should be eval uated
and the results included in the plan.

Response: Although turtles were not assessed and are not addressed by this ROD, TDEC has

conpl eted a study on PCBs in turtles and the report was nade available in May 1997. It is
expected that the turtles will have concentrations sinmlar to or higher than the fish on which a
ri sk assessnment was perforned. TDEC is considering the addition of turtles to the advisory
program Turtles will be sanpled as part of the nonitoring program associated with the
preferred alternative

Comment: On page 5-19 of the RI/FS it is stated that only adults were considered for exposure
to carcinogens in the risk assessnent because the end result would not be substantially
different than if children were considered. It is generally accepted in the health sciences
community that children nay be nore susceptible to the effects of carcinogens than adults.
Therefore, the ORREMSSAB recomends that risk calculations for child exposures to carcinogens
shoul d be conducted and the RI/FS amended to include them In addition, the ORREMSSAB
recommends that the fact that children were not eval uated when consi dering exposure to

carci nogens be included in the uncertainty analysis in the RI/FS. D scussion of increased
susceptibility of children, as well as other popul ations such as pregnant wonen, should al so be
included in the uncertainty anal ysis.

Response: Children were eval uated separately for those pathways where differences in body

wei ght and ingestion patterns cause children to be nore susceptible. (See R Tables E41l versus
E42 and E44 versus E45.) Even though children have a greater exposure factor conpared with that
of adults (a factor of roughly 2; intake is typically half that of adults, but body weight is
only a fourth), this factor is applicable to only 6 years of the 30-year exposure period for
carci nogens. The conbi nation of these paraneters results in a factor of about 1.2 over the ful
30-year exposure period. @Gven the uncertainties and considerable conservatismin risk
assessnent, this is not considered "substantial."

Comment: Ms. Barbara wanted to know why an Environnmental |npact Statement (EI'S) wasn't
perforned i nstead of an FS

Response: In accordance with DCE policy, separate NEPA docunentation is not required for DCE s
CERCLA actions; NEPA val ues have been incorporated throughout the CERCLA process (i.e., R/FS),
curmul ating in this ROD.

Comment: M. Alfred Brooks asked what the primary cause of risk is in fish consunption

Response: PCB concentrations account for the nmajority of risk to human health fromfish



consunption

Comment: M. Phel ps asked about genetic damage in fish; stated that the pine tree danage on ORR
was caused by nucl ear accidents; asked about 90 Sr sanpling; stated that star wars was a
cover-up for 90 Sr dangers; asked about the "bear creek barrier"; wanted to know if the uranium
and nercury forned an anal gam as they mixed in the creeks downstream of Y-12; and warned agai nst
using national security as a reason for not answering questions.

Response: The dinch River and Poplar Creek have the sane nunber of fish deformations and

probl ens as the national average of 1 to 2 percent, based on approximately 2,000 fish sanpled in
the last 5 years. Pine beetles are known to be the cause of the dead pines. Strontium 90 was
included as an analyte in all appropriate sanples taken during the RI. Strontium90 tends to be
sol ubl e and flow i mredi ately downstream when rel eased into a riverine environnent. Known
sources of 90 Sr throughout ORR are bei ng addressed, and any process discharges are treated for-
90 Sr before release. Wthin the CRRPC QU, all 90 Sr concentrations are well below the |levels
known to cause human health risks. DCE is unaware of the star wars coverup problem or of any
"bear creek barrier." Al though sone industrial processes are capable of conbining nercury and
uranium the natural environment within a creek or river does not provide the conditions
necessary for chemcal interaction between these elenents. There are no known national security
i ssues associated with this project or renedial action

Comment: M. Peel e asked about the exceedances of anbient water quality concentrations
nmentioned in the proposed pl an

Response: This ROD does not include surface water. |n upper MCoy Branch enbaynent, the AWX
for human recreation was exceeded for arsenic. This criterion assumes that X concentration in
surface water equals Y concentration in fish tissue (and furthernore that Y concentration is
harnful to fish, although Y is based on FDA tissue concentrations). By sanpling fish and

anal yzing themfor arsenic, DOE showed that fish were not being inpacted by the periodic high
levels of arsenic in the surface water. Those arsenic |evels did not exceed drinking water

standards. In Poplar Creek, nercury exceeded the AWQXC for fish and aquatic life but again did
not exceed drinking water standards. Actions ongoing at ORR are addressing both the source of
arsenic to McCoy Branch and the source of nercury to Poplar Creek. It is hoped that these

actions will eventually |ower the surface water concentrations to bel ow the AWQC. Al |l owi ng
these other actions tine to be effective is nmuch nore sensible than spendi ng enornous anounts of
tine and noney attenpting to treat McCoy Branch enbaynment or Poplar O eek.

Comment: M. Earl Allred asked if the concentrations of contaminants in fish are getting | ower
with time, and if there is anything that can be done other than wait.

Response: Fish sanples collected after the Rl was published do show a definite decrease in 137
Cs and nercury concentrations in fish tissue fromthe earlier data used in the Rl report. PCBs
are nore of an international/regional/statew de problem and those levels will decline rmuch
nore slowly. PCBs were designed to be very difficult to destroy and they will remain in the
environnent and the biota for a longer period of time. DCE is taking neasures to reduce and
elimnate sources of contamination (including PCBs) to the river systens, but with PCBs there
are so nany ot her non-DCE sources that the problemis likely to remain for sone tine.

Comment:  Marina Hyman asked if the major concentrations of mercury and arsenic are on the
bottons of the rivers and creeks, or also on the sides. She also asked where the drinking
water for Cak Ridge is collected

Response: The mgjority of the sedinent contamination is within the old river and creek channels
at the bottom Were a channel approaches the sides or the banks, some contam nation nay be



near the shore but would still be subnmerged beneath the deeper water. Shallow waters near the
shore typically have nuch | ess contam nation than the deeper water areas. Qak Ridge gets its
drinking water fromthe dinch River within Melton H Il Lake, where the water neets drinking
wat er standards and has little if any DCE-rel ated contam nation.

I SSUE 3: MONI TORI NG AND ASSESSMENT PROGRAM

Comment: M. Canpbell asked if the nonitoring programwoul d i nclude grab sanpl es of sedinent,
and how many years it would last. The ORREMSBSAB suggested that surface water be included in the
nmonitoring program that it should include suspended sedi ment during flooding or |ow flow
conditions, and that potable water intakes be sanpled. The LOC and the ORREMSSAB al so
recommends that turtles be sanpled in the nmonitoring program The ORREMSSAB recomends that
plans to inhibit irrigation be included in the nonitoring program The ORREMSSAB desires to
participate in the nmeetings that will be held to determine the exact details of the nonitoring
program Ms. Bryan wanted to know if the water intakes are nonitored, what anal yses are
perforned, and under what laws. M. Josh Johnson asked what projections were nade to cone up
with the $3.6 mllion cost estinmate for the renedial action.

The LOC questioned if the $3.6 mllion included the cost of the fish consunption advisory
program or the revenue |oss to downstream communities fromloss of tourism

Response: The nonitoring programw || consist of surface water sanpling near nunicipal intakes,
sedi nent core sanpl es throughout the QUJ, fish and turtle sanples throughout the QU, a survey to
confirmthe effectiveness of the fish consunption advisory program and a survey to determ ne
the anmount of long-termirrigation occurring within the QU The exact |ocations, analytes, and
nunbers of sanples will be determined in May 1997 at a neeting with DOE, TDEC, EPA, and ot her

st akehol ders who may desire to send a representative (such as TVA, CCE, and the ORREMSSAB). The
programwoul d | ast as |l ong as necessary, with regulatory review at |east every 5 years. Wth
the current anount of data on surface water and the absence of any real threat to human health
fromthe surface waters within this QU, extensive storm drought sanpling is not necessary or
cost-effective. Contaminants |eaving ORR are diluted trenmendously as they enter Poplar Creek or
the dinch R ver, and high flow events conpound that dilution. During |low flow periods, very
few contami nants will be washing out of the contam nated areas on ORR to enter the system The
anal yses are perfornmed on unfiltered sanples that include any suspended sedi nents coll ected
during the sanpling event.

If the survey data indicate that there are people who irrigate to the extent that it could be a
ri sk, DOE woul d address that problemthrough some type of renedial action. Simlarly, if the
surveys deternmine that fish consunption is a realistic threat to the |ocal popul ation, DCE woul d
work with TDEC to address that problemin a protective manner.

Water intakes are nonitored by the treatnent plant in order to determ ne what treatnent

techni ques will be needed to clean that water to the desired level. Legally, treatnment plants
nmonitor the water they discharge either to the public utilities or to the environnent. The Safe
Drinking Water Act of 1974 regulates the drinking water plants and determines in part what

anal yses they perform DCE will nonitor the water around the intakes as part of the nonitoring
program and will analyze the sanples for all DOE-rel ated contaminants that nmay pose a risk to
human health. The waters within the QU al ready nost drinking water standards (other than

possi bl e bi ol ogi cal contami nation) before the water is run through the treatnent plant, which
nmakes it safe for the public to drink.

The cost estinmate for this nonitoring programwas based in part on the cost of a simlar program
already inplenented for Lower Watts Bar Reservoir. The cost nay increase slightly because the
nmonitoring programis being expanded as a result of public comments. Not included in the cost



estimate were sanpling of turtles, a survey of fish consunmers, and a survey for irrigation
activity. Finally, the cost quoted in the proposed plan was a "present-worth cost," and was

| abel | ed as such. The present-worth cost of a renedial action is the anount of noney that woul d
have to be invested today at some standard interest rate and rate of inflation to fund the
projected costs out to 30 years. Thus the present-worth cost nay appear |ow because it is not
the total anount of noney that will be spent during those 30 years. The cost of the fish
consunption advisory programis not included because this is an ongoing programthat was in
exi stence long before this project began and is done to fulfill the requirenents of state | aw
Any revenue | oss due to decreased tourismis not sonmething that can be calcul ated readily and
woul d al so not be due solely to DOE contam nants. PCBs are the prinary contam nant of concern
in fish tissue and are attributable to alnmost every industry and nunicipality within the

wat ershed. The advisory programis inplenmented within this QU in the same nanner as it is

t hroughout the state of Tennessee (and other states as well), and has little to do with DOE

i nfluences or rel eases

I SSUE 4: PRI VATE SECTOR | MPACTS ON THE CPERABLE UNI'T

Comment:  The Roane County Environnental Review Board (RCERB) offers the followi ng comments

(1) the Site Background section of the proposed plan shoul d acknow edge the high state of flux
of land use on the ORR, (2) private sector activities in the vicinity of the ORR are not closely
nonitored for releases of contam nants; and (3) the text of the proposed plan inplies that
cont am nant sources have been elimnated and that risks will decrease over time. The text
should clarify if this assumes DCE operations only, or if it considers risks frompotential
increases in private sector activities that historically had been done by DOE. The LOC offered
a related comment: the proposed plan woul d have benefitted greatly by the inclusion of NEPA
values into the RI/FS process such that the inmpact of DCE s changing m ssion on the ORR woul d
have been addressed. This would have included the transfer of DCE waste managenent activities
to private-sector firns and the range of potential activities within the QU

Response: The changes in land use are not very significant fromthe standpoint of this QU
Qurrent use on ORR is industrial and future |land use is assuned to be industrial. Current

rel eases fromDCE activities are regulated and nonitored according to state and federal |aw, as
will any releases that may occur fromfuture private sector activities. There is no reason to
believe that private sector activities will rel ease any nore contam nants than DCE activities

We were unable to find a statenent in the proposed plan inplying that sources of contam nation
have been renoved; in fact, on page 3 there is a statenent that upstream contam nant sources are
still present. DCE cannot be l|iable or guarantee through this ROD that private sector

busi nesses are conplying with state and federal |aws regardi ng contam nant rel eases; however,
DCE is addressing its own sources of contamnation and it is safe to assune that releases to the
QU will decline over tine. For a discussion of NEPA's relationship to this process, see the
response to Ms. Barbara in Issue 2 above. Again, this QU does not include ORR or surrounding

I ands, and the change in land use fromDCE industrial to private sector industrial is not
expected to inpact this river systemto any significant extent.

| SSUE 5: SEDI MENT- DI STURBANCE CONTROLS
Comment: M. Earl Allred asked what |limts and permtting would be considered for dredging in
Popl ar Creek or the dinch River, and how woul d the di sposal of the dredged sedi nents be

handl ed.

Comment:  The ORREMSSAB and the RCERB want to know how t he proposed dredging for a barge
terminal at ETTP woul d be handl ed and woul d i nput from downstream users be solicited.

Comment: The RCERB wants to add text that states that "dredging for barge docks" and "barge



activity" will trigger Watts Bar Reservoir Interagency Wrking Goup (VWBRIWS review

Comment:  The LOC recomends that the WBRI WG be expanded to cover other issues such as fishing
and recreation and should include nenbers fromthe Tennessee WIdlife Resources Agency; city of
(Gak Ridge; Roane, Meigs, and Rhea county governnent; and possibly other stakehol der groups.

Response: The Interagency Agreenent for Watts Bar Reservoir Pernit Coordination was established
for one reason: to allow the agencies with pernit authority over actions taken in Watts Bar
Reservoir (TVA, CCE, and TDEQ to discuss proposed sedinent-disturbing activities with DCE and
EPA rel ative to any DOE contam nants that nmay be present in the sedinents before conducting the
normal permt review process. The WBRI WG consi sts of the above nanmed groups because of their
permt authority or their know edge of the sedi ment contam nation and how that contam nati on may
inpact the public if disturbed. The basic process of obtaining a permt is the sane for any
organi zation or individual: (1) an application is conpleted and submtted to TVA COE/ TDEC
(dependi ng on scope of activity); (2) if the proposed activity would occur within Watts Bar
Reservoir or its tributaries, the application is forwarded to the WBRIWG for review, (3) the
VBRI WG revi ews avail abl e data for the |ocation involved or DOE col |l ects any necessary data on
sedi nent contamnation; (4) if the location appears to be uncontam nated or clean enough to pose
no significant health risks, then the application is forwarded back to TVA/ COE/ TDEC for their
standard revi ew process; and (5) if the |ocation appears to be contam nated and sedi nents nay
pose a health risk, DOE works with the applicant to determ ne how best to approach the conduct
of the requested activity (assum ng TVA COE/ TDEC pernit the action based on their own statutory
programof review). The interagency agreenent covers any potential sedinent-disturbing activity
(other than locations predetermned to be free of DCOE-rel ated contam nants) and thus barge

term nal construction woul d be covered, Barge activity is ongoing on the reservoir and need not
be permitted or revi ewed by the working group.

If dredging is necessary in a location with contam nated sedi nents, DOE will assume the
financial and waste nanagenment responsibility that is over and above the costs that would
normal |y be incurred and the dredgi ng and subsequent disposal of sedinents will take place in
accordance with best managenent practices and in conpliance with all state and federal |aws
regardi ng downstream inpacts and di sposal of hazardous and/or radioactive materials. Assuning
that construction of the barge termnal is subject to federal review, it would al so be subject
to public review and comment through the NEPA process.

Fi shing or other recreational activities do not qualify as potential sedinment-disturbing
activities and would not fall under the charter for the WBRRVG (Q her agenci es under other |aws
regulate fishing, wildlife, and boating activities, and general recreation does not seemin need
of regulation. The use of the WBRIWG to review or pernmt other activities is not necessary or
legally valid. The addition of other menbers and groups to the WBRIWG i s unnecessary for the
permtting process as it now works in accordance with the statutory authorities of TVA, CCE and
TDEC.

I SSUE 6: OTHER CONCERNS

Comment:  The LOC recomends addi ng water intakes to the site map and nmeking the QU boundaries
clearer.

Comment :  The RCERB suggests adding water flow directions to the map.
Response: These itens will be added to the map in the ROD.

Comment: The LOC asks if any steps are being taken to reduce arsenic input to the QU



Response: There are two sites previously used for coal ash disposal upstreamof MCoy Branch
enbaynent on which DCE is conpl eti ng CERCLA docunentation. This could hel p decrease the anount
of arsenic |leaching fromthe coal ash into the enbaynent. The remedial action on one of these
sites, the Filled Coal Ash Pond, is conplete.

Comment:  The ORREMSSAB recommends that if Poplar Creek surface water contamination is seen to
increase, DCE review the possibility of treating the whole flow of Poplar Creek.

Response: Treating the entire flow of Poplar Creek would involve the construction of an
enornous plant with acres of water holding ponds simlar to a plant for a large city |ike New
York Cty. The cost of this effort would likely consume DCE's entire Environnmental Restoration
budget for several years. This does not seemreasonable or cost-effective for a creek that did
not exceed drinking water standards during the RI.

Comment:  Mary Bryan/the ORREMSSAB desires the opportunity to comment early in the R phase of a
proj ect.

Response: W are currently follow ng the CERCLA process for obtaining public input and
comrents. The DCE public relations departrment is continuing to work with the ORREMSSAB and has
begun providing early drafts of DOE' s CERCLA docunents to the ORREMSSAB for review

Comment: M. Peele recommends that DOCE issue periodic rem nders and begi n educati on canpai gns
in the schools regarding the controls and advisories that are part of this renmedial action.

Response: The only control really applicable to the general public is the fish consunption

advi sory programinpl enented by TDEC. DCE will be conducting a survey as part of the nonitoring
programto determ ne whether this programis entirely effective. Should the program be found
ineffective, DOE will work with TDEC to increase public awareness of these controls. The sane
hol ds true for irrigation practices within the QJ. The sedi nent disturbance controls are for
deep sediments that are not exposed to the general public and cannot |egally be renoved or

di sturbed without following the permtting process of TVA CCE, and TDEC

Comment: Riley Sain recommends that DOE, in the final ROD, (1) clearly state that surface
waters are not included in this QU, (2) identify the QUs to which these waters have been

rel egated, and (3) provide an estinmate of the schedul e under which the public can anticipate a
final ROD on this portion of the environnent surrounding the ORR

Response: The ROD does state that surface waters are not part of this QU The surface waters
will be formally placed into another QU, although they will be nonitored as part of the

nmoni toring program nmandated in this ROD to allow DCE and the public to note the changes in
contami nation |evels that occur over tine. Wen DCE has conpl eted the CERCLA actions that are
addressing the sources of contam nants entering these surface waters, data will be gathered
through the nonitoring programto verify that the two AWQC which were exceeded either have or
have not been net. Addressing these downstream surface waters prior to conpleting the upstream
cleanup activities would not be the nost effective way to handle this problem however, if after
DCE conpl etes source cl eanups the surface waters still fail to neet AWQC, DOE will take steps to
sol ve this problem

Comment:  The Friends of Cak R dge National Laboratory, Alfred Brooks, and Stuart dark all
recommend that DCE i nplenent the alternative selected in the Proposed Pl an.

Response: That is being acconplished through the formal CERCLA process and the
approval of this ROD.



