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SI TE NAVE AND LOCATI ON

SWB1 Perennial Spring, also known as K-1070 C/' D Leachate Stream
CGak Ri dge Reservation (ORR

K-25 Site [K-1070 Qperable Unit (QU)]

CGak Ri dge, Tennessee

STATEMENT COF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected interimrenedial action for the SWB1 Perenni al
Spring, which is part of the K-1070 QU of the U S. Departnent of Energy (DOE) K-25 Site in Qak
Ri dge, Tennessee. This action was chosen in accordance with the Conprehensive Environnental
Response, Conpensation, and Liability Act (CERCLA) as anended by the Superfund Arendnents and
Reaut hori zation Act of 1986 (SARA) and, to the extent practicable, the National Contingency Plan
(NCP). This decision is based on the admnistrative record file for this site.

The state of Tennessee, after review of relevant docunentation, concurs with the federal
agenci es on the sel ected renedy.

ASSESSMENT OF THE SI TE

If not addressed by inplenmenting the interimresponse action selected in this InterimRecord of
Deci sion (I ROD), actual or threatened rel eases of hazardous substances fromthis site nay
present an inmmnent and substantial endangernent to public health, welfare, or the environnent.
DESCRI PTI ON OF SELECTED REMEDY

This interimaction is the first step towards the renedi ati on of the K-1070 QU, which conpri ses
a burial ground used for the disposal of hazardous and radiol ogi cal waste. SWB1 Perenni al
Spring collects surface seepage waters and groundwater. |Its discharge is prinarily contam nated

wi th organi c conpounds.

The selected remedy is to treat SWB1 di scharge as foll ows:

. di scharge preconditioning for removal of fouling agents, followed by

. treatnment with an air stripper, followed by

. carbon polishing, followed by

. final treatnent of the streamthrough the Central Neutralization Facility (CNF) of

the K-25 Site [the CNF is a National Pollutant D scharge Elimnation System
(NPDES)-permtted facility].

Therefore, this interimaction will collect and treat the SWB1 spring discharge prior to rel ease
of treated effluent to surface water via an NPDES pernitted outfall.

STATUTORY DETERM NATI ON
This interimaction protects human health and the environnment, conplies with federal and state

applicable or relevant and appropriate requirenents (ARARs) for its limted scope, and is
cost-effective. Although this interimaction is not intended to satisfy fully the statutory



nmandate for pernmanence and treatnent to the naxi numextent practical, it does utilize treatnent
in furtherance of that nandate. However, it nay not constitute the final remedy for the SW1
Perenni al Spring, because K-1070 QU, of which SWB1l is part, is currently at an early stage of

i nvestigation under CERCLA, and there is no information avail abl e now on | ong-term per manent
solutions for K-1070 QU and SWB1. This action does not constitute the final renedy for the
K-1070 QU; thus, the statutory preference for renedies that enploy treatment to reduce toxicity,
nmobility, or volune as a principal elenent is but partially addressed in this renedy.

This remedy will result in hazardous substances renmaining on site at the K-1070 Burial G ounds
above heal th-based levels. A reviewof the renmedy will be conducted within 5 years once the
remedy becones operational and functional. To this regard, a renedy becones operational and
functional either 1 year after construction is conplete or when the renedy is determned by U S.
Envi ronnental Protection Agency (EPA) and the state to be functioning properly, whichever is
earlier. The revieww || be conducted to ensure that the remedy continues to adequately protect
human health and the environnent while DOE continues to develop final renedial alternatives for
the site. Because this is an IROD, review of this site and this remedy will continue as part of
t he devel opnent of the final renedy for SWB1 Perennial Spring and in the context of the

renmedi ati on of K-1070 QU.
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PART 1. DECLARATI ON
SI TE NAME, LOCATI QN, AND DESCRI PTI ON
Site ldentification

The SWB1 Perennial Spring, also known as the K-1070-C D Leachate Stream is part of the K-1070
QU located within the K-25 Site, a federal facility on the ORR Omed by DCE and nanaged by
Martin Marietta Energy Systens, Inc., K-25 is in Roane County, 6 miles southwest of the city of
CGak Ridge in East Tennessee (Fig. 2.1).

SWB1 is a perennial spring located inside the perinmeter fence of K25 (Fig. 2.2). It surfaces
approxi mately 200 ft west of the K-1070-C/' D dassified Burial Gound on the east side of K-25.
The streamis contaminated prinarily with volatile organi ¢c conpounds (VOCs). Heavy netals have
al so been found in the water, together with traces of polychlorinated bi phenyls (PCBs) and ot her
agents, including mnimal alpha and beta activity. The streamflow rate ranges from3 to 6
gal/mn. It is currently discharged to a stormdrain and eventually flows to Mtchell Branch.

Description

G oundwater is believed to contribute at |least part of the streamflow to SWB1. The proximty of
K-1070 O D Cassified Burial Gound (a groundwater nound recharged by neteoric waters) and its
position upstreamof SWB1 lend credibility to this assunption. Goundwater flowat K-25is

dom nated by relatively shallow, downgradi ent noverment of neteoric recharge to di scharge areas
al ong Poplar Creek and the dinch River.

Geol ogic conditions in the vicinity of K-25 are quite conplex. Fracturing and jointing of the
bedr ock provi de the chi ef hydrogeol ogi ¢ mechani smfor groundwater flow. There are 25 known
groundwater wells within 1 mle of K-25, including wells installed at the Tennessee Val |l ey
Authority Blair Road Station, the Blair Road Building at the intersection of Blair Road and
H ghway 58, and nei ghboring private residences.

Access to the spring is restricted because of its position inside the perineter fence of K-25.
Adm ssi on past the fence is controlled, and all entrances are guarded. Potential risk to the
general population is reduced by these institutional controls.

An inmpact on natural resources fromthe SWB1 spring is the contam nation of surface waters from
the discharge into Mtchell Branch, which is the main surface water feature in the vicinity of
SWB1. Mtchell branch flows northwest to its confluence with Poplar Creek, subsequently joining
the dinch River waterway.

General Background

There are industrial, recreational, residential, and |ight agricultural areas surroundi ng K-25.
Resi dential properties closest to K-25 are approximately 1.5 mles to the north on the | ower

sl ope of Black Cak Ridge in the Poplar Creek/Sugar Gove Valley area. These nei ghboring areas
are lightly to noderately popul at ed.

Climate in the Cak Ridge area is classified as hum d subtropical. ORR weather patterns are
generally tenperate with warm hum d summers and noderately cool winters. The nean yearly
tenperature is ~ 57 F, and the nean annual precipitation in the regionis 54 in. The region
enj oys one of the calnmest wind regines in the country; the average w nd speed is ~ 4.4 nph.

SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES



The Cak Ridge K-25 Site was constructed during Wrld War Il to supply the uraniumenriched
material for the Manhattan Project. The fabrication, decontami nation, and mai nt enance processes
associated with activities at the K-25 Site produced hazardous and radi oactive wastes. To

di spose of these wastes, treatnent, storage, and disposal facilities were constructed at the
K-25 Site. The K-1070-C/'D dassified Burial Gound is one such facility conprising several
potential contam nant sources, including trenches, pits, diked drumstorage areas, and a

nmai nt enance storage yard.

A spring with perennial flow (SWB1) is located west of and downhill fromthe K-1070-C/ D Buri al
G ounds and is contam nated by organic chem cals. The source of the contaminants in the spring
is thought to be wastes, including solvents and hazardous chenicals placed in the disposal pits.
In the m d1970s, the swanpy spring discharge area at the base of the K-1070-C' D Buri al G ounds
was filled, and a pipe was inserted in the hillside to collect natural seepage for routing to a
stormdrain. The pipe discharge becane SW31.

Remedi ation of SWB1 was initially planned under the authority of the Resource Conservation and
Recovery Act (RCRA), as anmended by the Hazardous and Solid Waste Anendnents of 1984, within the
broader franmework of the remediation of the K-1070-C/ D d assified Burial G ound.

Duri ng Decenber 1989, the ORR was placed on CERCLA's National Priority List. In response to
this regulatory initiative, K-25 was divided into OJU to address and isol ate environnental

probl ens into nore nanageabl e entities. The K-1070 & D Burial Gound and SWB1 becane part of the
K-1070 QU.

The K-1070 QU is presently undergoing a Renedi al |Investigati on under CERCLA. Data collected
during the current characterization and during previous sanpling pointed out that SWB1 was
suited for interimaction. Analysis of this data confirned that the initiative was appropri ate,
and the | ead and support authorities agreed to start interimaction for SW31.

An experinental biorenediation project was conducted at the site prior to the decision for
interimaction. Because of the need for pronpt renedial action ensuing fromthat decision, it
was decided to use nore reliable and proven techniques to renedi ate SWB1 rather than perfect an
experinental technology with uncertain perfornmance. Consequently, the biorenediation project
was termnated for reasons not related to this IROD during early 1992.

Conpl i ance with pendi ng regul ati ons had an inportant part in the decision for action. The NPDES
permt for the K-25 Site is presently being renewed; it will require conpliance with water

qual ity standards for the various stormmater discharges at the site and will prohibit the
introduction of untreated sources into the stormwater system

H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

During July 1992, the Proposed Plan for the Cak Ridge K-25 Site K-1070 QU SWB1 Spri ng was

rel eased to the public. This docunent was nade avail able both in the adm nistrative record file
and at the infornmation repository nmintained by DOE at the Infornation Resource Center, 106
Broadway, Oak Ri dge, Tennessee.

The Notice of Availability for the Proposed Plan was published in the Cak Ridger - the daily
newspaper of Cak Ridge - on July 2, 1992. No public neeting was schedul ed, but an opportunity
for a neeting was offered in the Notice of Availability for the Proposed Plan. The public
comrent period lasted for 30 days, fromJuly 2 to July 31, 1992.

Al t hough the public expressed no desire to hold a neeting, several comments on the proposed plan
were submitted. A response to the comments received during this period is included in the



Responsi veness Summary, which is Part 3 of this | ROD.

Thi s deci sion docunent presents the selected renmedial action for the SWB1 Perennial Spring at
the DOE's K-25 Site in Roane County, next to the city of Cak Ri dge, Tennessee, chosen in
accordance with CERCLA, as anended by SARA, and, to the extent practicable, NCP. The decision
for this site is based on the adm nistrative record.

SCOPE AND RCOLE OF RESPONSE ACTI ON

Remedi ation of the K-25 Site is a conplex problem Dvision of the site into QUs will
facilitate the clean-up process. The K-1070 QU has been identified as a high priority site in
the draft ORR Site Managenent Plan. Al though the renedial investigation of the K-1070 QU i s
ongoing, it was determned that it was appropriate to isolate SWB1 for interimaction. This
initiative is being undertaken to elimnate an identified and easily controll abl e rel ease of
hazar dous substances to Mtchell Branch. The goal of this interimaction is to quickly reduce
the mgration of contam nants and degradation of the environnent while the investigation of the
K-1070 QU conti nues.

It is expected that this interimaction will be followed by one or nore interimor final source
control actions to renediate the K-1070-C/ D di sposal pits and trenches, which are suspected of
causi ng rel eases of hazardous substances to groundwater. It is also likely that a fina

remedi ation action to address groundwater contam nation problens at the K-25 Site as a whol e
will be required as K-25 Site renedi ati on progresses.

SI TE CHARACTERI STI CS

SWB1 is a perennial spring that surfaces about 200 ft west of the K-1070-C' D O assified Buria
G ound on the east side of K-25. The spring discharge is collected by a pipe inserted into the
base of a hill and is conveyed to a stormdrain. The spring is contam nated by wastes di sposed
of in trenches or pits excavated into the hill above the spring although the source of
contamination is not precisely identified. The principal threat posed by the contam nated
spring is degradation of surface water quality.

The SWB1 spring waters contain significant concentrations of several VOCs, traces of
sem vol atil e organi ¢ conpounds (SVQOCs), PCBs, and various netals. The total discharge of VOCs
fromthe spring is about 2.4 | b/d based on naxi num nmeasured concentrations. Maxi mum
concentrations of VOCs are presented in Table 2.1. The correspondi ng drinki ng water naxi mum
contam nant |evels (MCLs), where available, are included for conparison. Table 2.2 lists SVOC
concentrations. Radiol ogical contamnation is mnimal: gross or radiati on has been neasured at 5
pG/L (ML is 15 pG /L), and gross radiation at 8 pG/L (ML is 4 nrenfiyear, screening |eve
threshol d of concernis 30 pG/L).

Iron is the main inorganic contam nant at a maxi num concentrati on of 41 ng/L. Manganese is al so
found at a concentration of 13 ng/L. Both of these netals exceed the draft NPDES pernit water
quality limts; they also present an operational concern (fouling) for nost discharge treatnent
operations. Table 2.3 presents the inorganic contam nants of concern at SWB1

The | eachate stream data conpiled from avail abl e sources represent maxi num cont anmi nant
concentrations. Al VOCs, SVOCs, and netals exceeding the MCL or the prinary heal th advisory
level are listed as well as all concentrations relevant to process design. Total PCBs have been
nmeasured up to approximately 0.005 ng/L. The streamis radioactivity is belowthe linmts
establ i shed for drinking water.

Rout es of exposure to the public presently are limted by institutional controls because SV81



is inside the perinmeter fence of K-25. Therefore, only the current plant enpl oyees and
techni cal personnel involved in environmental activities |like sanpling are exposed to the
contam nated water. On the other hand, the streamis discharged to a stormdrain and eventual |y
to the surface water system This constitutes a potential hazard to the environnent.

SUMVARY CF SI TE RI SKS

Ri sk assessnment for interimaction examnes the threat to human health and the environnent posed
by site contam nation both in terns of potential carcinogenic effects and non-carci nogenic
toxicity. EPA guidance states that the risk assessnent perforned in support of interim

remedi ation may be qualitative if insufficient data exist to quantify the risk. Conditions

anal yzed are those existing in the absence of any renediation. Risk to human health is
expressed in terns of excess cancer risk or in terns of reference dose thresholds. In
accordance with NCP requirenents, ecological risk for nonhuman receptors was al so addressed.

The only medi um of concern for this interimaction is contam nated surface water (spring
discharge). In the followi ng screening |level risk assessnent, only potential receptors based on
current conditions were considered. Consequently, risk fromexposure to the netals or the | ow
concentration of PCBs in SWB1 has not been quantified for human receptors because there are no
conpl ete pathways of exposure under baseline conditions; this will be discussed |ater

Ri sk to human health was deternined on the basis of the nmaxi num detected concentration for
benzene, bis(2-ethyl exyl)phthal ate, 1,1dichloroethane, ethyl benzene, hexachl oroet hane, nethyl ene
chloride, tetrachl oroethene, toluene, 1,1, 1-trichloroethane, 1,1,2-trichloronethane,
trichloroethylene, vinyl chloride, and xylene. Certain data relevant to risk assessnent was
unavai l abl e for some of the target contam nants, and health risks could not be derived

Ri sk to human health from exposure to contam nated water was eval uated for the only two
receptors under worst-case current conditions-a professional sanpler who collects water sanples
for analysis and a general plant worker standing 10 maway from SW81 for 8 h/d, 5 d/week. R sk
for this worker woul d represent a conservative upper-bound risk for the occupants of al
bui |l di ngs near the discharge. The perineter fence around K-25 and the awareness of professiona
personnel hel p deactivate nany pathways of exposure; this in turn reduces present risk. The
SWB1 di scharge, although potentially harnful, presently does not expose people to significant

ri sks because of institutional controls.

The pat hway of exposure for all potential human receptors is inhalation of volatilized organics
fromthe water stream Table 2.4 shows the toxicity assessnent for the professional sanpler

and Table 2.5 shows toxicity assessnent for the general plant worker. These tables conprise the
quantitative evaluation of both carcinogenic and non-carci nogenic effects. Excess risk
quantifies the increase in probability that an individual will devel op cancer when exposed to
contami nants. This represents the risk to contract cancer solely because of contam nation. The
estinmate involves the evaluation of many assunptions, including duration, nanner, and |evel of
exposure. Experinental sanpling results are the starting point for estinmates and conputations
EPA requires estinmation procedures that |ead to upper-bound results, that is, estimates that are
very conservative in the interest of hunan health and the environnent. Excess risk is expressed
as a probability and varies between 1 and 0; a value of 1 represents statistical certainty,
while a snaller nunber shows a proportionally |ower risk

Wil e the risk of cancer is given as an increnmental probability, the danger of non-carcinogenic
harnful effects is obtained by conparison with threshold reference doses. A reference dose is
an estimate of the daily exposure level likely to be harmess during a lifetime. |If the actua
dose exceeds this threshold (the ratio of actual dose to reference dose-hazard quotient-is
larger than 1), there may be potential harmin exposure



Excess cancer risk from exposure to contam nated water is estimated to be 4 X 10[-8] for the
sanpl er and no nore than 5 X 10[-5] for the general plant worker. In other words, a professiona
sanpler is 40 chances in a billion nore likely to contract cancer in alifetine than if no
contam nation existed at SWB1; a general plant worker is no nore than 50 chances in a mllion
nore likely. According to the EPA, an excess cancer risk greater than 10[-6] (1 in a mllion)
is the lower threshold for concern, while an excess cancer risk greater than 10[-4] (1 in

10, 000) needs very close attention. Therefore, excess risk for the sanpler is insignificant,
whil e excess risk is bel ow the upper threshold of concern for the general plant worker. Risk of
non-carcinogenic toxicity for the sanpler and the worker is absent; the hazard quotient is well
bel ow t he val ue of 1

The nodest risk to human popul ati on under present circunstances is an insufficient reason to
di smiss the need of interimaction for SWB1. Ecological risk is a reason for concern. The
ecol ogical receptors nost at risk from SWB1 are aquatic organisns in Mtchell Branch
Insufficient data exist for a quantitative evaluation of this risk, but sonme evidence is
avai |l abl e regarding acute toxicity on test organisns.

Two tests were perforned with sanples fromthe SWB1 discharge to verify the harmto aquatic life
fromacute toxicity. 1In both cases, half the test organisns placed in a mxture of clean water
and as little as 4 to 6% of SWB1 discharge died within 48 hours. This gives rise to the
qualitative assertion that risk exists. However, streans from SWB1 are conbi ned with other
sources of water and contam nants before discharge into Mtchell Branch. Available infornmation
is insufficient to deternmine the present effect that the SWB1 di scharge al one woul d have on

M tchell Branch

DESCRI PTI ON OF ALTERNATI VES

As previously discussed, the primary nechani smfor rel ease of contam nants to the environnent
fromthe SWB1 spring is direct discharge of contam nated spring water to the K-25 stormdrain
system The stormdrain conveys flow fromthe SWB1 spring to Mtchell Branch

The objective of this interimrenedial action for SWB1 is sinply to ternminate the direct

di scharge of contami nants to surface waters by intercepting and routing contamni nated waters for
treatnent prior to discharge to surface waters via a NPDES-permitted outfall. The contani nants
found in the SWB1 spring are anenable to renoval by proven physical /chem cal treatnent

t echnol ogi es.

Three treatnent alternatives were identified. Each of these, as well as a no-action
alternative, was subjected to a detailed analysis that applied the nine evaluation criteria
establ i shed by the SARA and NCP

The no-action alternative, which is required to be evaluated for all CERCLA renedial actions,
serves as a baseline for conparison against the other alternatives and nust be carried through
the detailed analysis of alternatives. The no-action alternative does not include any active
response neasures, but rather consists solely of nonitoring and activities in support of

noni tori ng.

Alternative 1, No Action

CERCLA requires that the no-action alternative be evaluated at every site to establish a
basel i ne for conparison. Under this alternative, no further action would be taken at the site
to reduce risk to hunan health and the environnent fromwater contam nation. Therefore, no

cl eanup woul d be perforned, and current site risks would not be mtigated



The no-action alternative includes nonitoring of ongoing contam nation. Under this alternative
SWB1 woul d be nonitored quarterly until a final renmedial action for K-1070 QU i s undertaken

This alternative nmay not nmeet the requirenents of the Fish and Wldlife Coordination Act [16
United States Code (USC) 661 et seq.] as the discharge to a stormdrain and then to Mtchel
Branch creates a potential risk to fish and wildlife. A so, the Tennessee Departnment of

Envi ronnent and Conservation (TDEC) Water Quality Control Act [Chapter 1200-4-3.03(g) of the

Rul es of TDEC] prohibits the discharge of toxic substances that would inmpact the growth of
aquatic life. In addition, renewal of the K-25 NPDES permt will inpact the current practice of
routing the untreated streamto a stormdrain

Radi ati on protection standards are not expected to be violated. These standards are presented in
DCOE Orders 5400.5 and 5480.11; although not ARARs for renediation, these docunents are
t o- be-consi dered regul ations and are legally binding for DOE' s contractors.

This alternative does not reduce the current risk to health and the environnent.
Alternative 2, Carbon Adsorption

Carbon adsorption has been used extensively to renove nany organi c conpounds from contam nated
waters. The renoval process relies on the affinity between contam nants and activated carbon
particles. Besides organics, activated carbon can al so adsorb some inorgani c constituents, even
in |ow concentrations

A commercially avail abl e carbon adsorption treatnent systemis the primary neans for the
remedi ati on of SWB1 under this alternative. Colum-type systens allow efficient use of
adsorption capacity. For this alternative, an off-the-shelf, skid-munted unit woul d be used
Wth mninal infrastructure (a punp station and a concrete slab), this equi pnent woul d becone an
operative treatnent unit. Once the carbon is exhausted and cannot adsorb any nore contam nants
the skid-mounted unit nmay-if certain conditions are net-be shipped back to the vendor for
regeneration while a stand-by replacenent is put in service.

Contami nated waters from SWB1 would require pretreatnent to renove suspended solids and ot her
foul i ng agents that hinder the operation of treatnent by carbon adsorption. Pretreatnent is
required at least for iron and nmanganese, which are detected in relatively large concentrations
in SWB1. An off-the-shelf pretreatnent systemw th capability for oxidation, pH adjustnent, and
floccul ation/clarification has been considered because it will be effective even for the high
concentrations of iron and manganese that have been found

Water fromthe spring would flow through a conmmercial pretreatnment unit and then to the carbon
adsorption treatnent system The reactor streamwould eventually discharge to a stormdrain and
on to Mtchell Branch

Pretreatnent unit and nain treatnent system nmai ntenance and repl acenent needs nust be determ ned
through streamnonitoring. However, the analysis of SWB1 waters and a theoretical evaluation of
this treatment system show that naintenance and regenerati on of activated carbon as the prinary
nmeans of treatnent woul d be very denmanding. The type and anmount of contam nants present in SVB1
woul d rapidly exhaust |arge quantities of activated carbon, creating an unrealistic need for

mai nt enance. Besides, residual toxicity not anenable to renoval by activated carbon nmay renain
in the stream and inplenenting this alternative may present technical conplications.

Due to traces of radioactivity in the water, this alternative could also result in the
generation of relatively large volunes of m xed waste from carbon adsorption since carbon may
concentrate the radi oactive contam nants. If mxed waste is generated, the carbon will not be



returned to the vendor for regeneration, but will be stored and di sposed of as explained in the
wast e managenent plan, which will be prepared as part of the renedial design work plan. The
pretreatnment unit may al so generate hazardous or m xed waste as a by-product of cleaning the
wat er .

Because of the potential presence of heavy netals in the stream there are still sone unknown
factors involved with this alternative relative to its conpliance with the Fish and Wldlife
Coordi nation Act, the TDEC Water Quality Control Act, and the forthcom ng K-25 NPDES permt.
Conpl iance with radi ati on protection standards is expected. Standards for the operation of

m scel | aneous treatnment units are codified in 40 Code of Federal Regulations (CFR) 264.601.
These standards require | ocation, design, operation, and closure of the unit in a manner
protective of human health and the environnent. |[|f the treatnent systemwill include tank(s),
regul ations on tank storage, operation, and closure in 40 CFR 264. 111 and 264.190 et seq. nmay be
applicable or relevant and appropriate for this renmedial alternative. This will depend on
whet her the new units are part of a wastewater treatnment system subject to regul ati on under
Section 402 of the Cean Water Act. In the latter case, the tank standards woul d not be

appl i cabl e but nay be rel evant and appropri ate.

The expected performance of the carbon treatnment systemw || provide effluent quality in
conpliance with the cleanup standards (MCLs) listed in Tables 2.1 and 2.2. The heavy netal s
detected in SWB1 probably contribute to the toxicity to aquatic life: the cleanup standards
(MCL) of Table 2.3 can be attained, but the pretreatnent stage nmay require nodifications to
i nclude cl eanup of netals.

Treatnent residuals will be tested before disposal. |If the residuals are RCRA-characteristic
waste, the Land D sposal Restrictions of 40 CFR 268 will apply. If mxed waste, they will also
be handl ed according to DOE Order 5820.2A, Radi oacti ve Waste Managenent.

This alternative neutralizes current risk to human health and nmay neutralize risk to the
environnent. Field confirmation of the effectiveness of treatnent is needed as this result is
possi bl e but not guarant eed.

Capital costs associated with Alternative 2 are estinmated at $230,000 wi th annual operation and
mai nt enance costs at $380,000. This alternative will require 10 nonths for inpl ementation.

Alternative 3, Air Stripping and CNF Treat nent

Air stripping is a process through which volatile conpounds are transferred fromwater to air,
thus cleaning up the water. |In turn, stripped contam nants become gaseous and volatilize in the
atnmosphere. A large volune of air is required to strip volatile contam nants fromwater;
gaseous contami nation is therefore diluted before it is released to the atnosphere. Conpliance
with air em ssions standards nay require cleanup of the gaseous emissions. Air stripping is
only effective for renoving contam nants that vaporize easily; for exanple, it cannot extract
nmet al s.

An air stripper is a device used to create conditions favorable to the gasification of

contami nants dissolved in water. For this alternative, a standard design air stripping tower
avai |l abl e off-the-shelf froma comercial supplier in a standard design will be skid-nmunted and
put in service with mninmal infrastructure. |If air em ssions are excessive, a comercially

avai | abl e gas control systemor another acceptable solution in conpliance with applicable air
qual ity regul ations (Chapter 1200-3-3 of the Rules of the TDEC) will be used to nitigate this
probl em

The streamfromthe air stripper is not sufficiently clean to be discharged al though VOCs have



been renoved. For instance, PCBs nmay still be in the water since they are not likely to be
renmoved by air stripping. Heavy netals would still be in the water. The CNF can renove netals
but cannot treat PCBs; therefore, PCBs would have to be cleaned up before the water was punped
to the CNF. This can be acconplished through a stream polishing stage by neans of activated
carbon. After air stripping of VOCs, carbon is an effective and efficient technology for
polishing the water.

Overall, for this alternative the contam nated water from SWB1 would first go through
prelimnary treatnent, as considered for Alternative 2 to renove fouling agents. After
pretreatnment, the water will flowto the stripping tower for renoval of VOCs and then to carbon
polishing. The polished streamis eventually routed for treatnent to the CNF, an
NPDES-permitted facility, for subsequent discharge at Qutfall 011. The CNF is about 0.5 mle
fromthe SWB1 site.

The pretreatnent unit would require nmaintenance as determ ned by streamnonitoring, and the air
stripping tower may require periodic acid washes to prevent fouling. Air stripping wll

gener ate gaseous enissions. Theoretically, off-gas control does not appear necessary, but if it
were, the potential advantage of off-gas control vs carbon adsorption as the nmain water
treatment is that since air em ssions are free fromradi onuclides, the carbon used will not be a
m xed waste.

The rate of exhaustion of activated carbon in the polishing stage is nodest; thus, if
applicable, the volune to handle as m xed waste is also snmall. The potential for generation of
hazardous or m xed waste fromthe pretreatnent stage is the same as in Aternative 2.

In addition to the ARARs cited for previous alternatives, the air quality standards in Chapter
1200-3-3 of the Rules of TDEC would apply to this renedial alternative. Besides, the polishing
stage stream nust neet the waste acceptance criteria of the ONF (listed in The Cak R dge Gaseous
Di ffusion Plant K-1407-H and K-1407-A Central Neutralization Facility Waste Acceptance
Criteria).

The expected performance of the treatnment systemwill provide effluent quality in conpliance
with regulations. deanup standards as the MCLs listed in Table 2.1, 2.2, and 2.3, or the
mandates of the K-25 NPDES permt for outfall 011 are attainable.

This alternative neutralizes current risk to hunman health and the environnent.

Capital costs of Alternative 3 are estinated at $350,000 with annual operation and mai ntenance
costs at $120,000. This alternative requires 10 nonths for inplenentation

Alternative 4, Air Stripping and Direct Discharge

This alternative, like Alternative 3, includes pretreatnent, air stripping, and carbon
polishing. It differs fromAlternative 3 because, after being polished, the streamis directly
di scharged to a stormdrain instead of being transferred to CNF for further treatnent.

Toxicity testing of the polished streambefore release to the environnent woul d be necessary to
verify the viability of this discharge option. Wthout a pilot test, this alternative's
feasibility cannot be quantitatively evaluated or effectively determ ned

Carbon polishing woul d renove residual PCBs. However, the heavy netals detected in SVB1
probably contribute to the toxicity to aquatic life and may fl ow through the treatnent system
Conversely, the pretreatnent stage could possibly be nodified to extend its function to include
cleanup of netals. This nodification, in turn, could require the addition of treatnent chenicals



that may be harnful to the environment if not renoved, and the nodification may only be
partially successful.

The inplenmentability of this alternative remains uncertain without field verification. However,
it would probably be nore involved than Alternative 3 and require sone design nodifications.

Mai nt enance and repl acenent times for the pretreatnment unit and the activated carbon system
woul d need to be determ ned through streamnonitoring. The air stripping tower would require
periodic acid washes to prevent fouling. CGeneration of waste would be sinmlar to Alternative 3,
with some uncertainty about the need for different chemcals for pretreatnent.

There are no additional ARARs besides those exanined for Alternatives 1, 2, and 3. As in
Alternative 2, there is uncertainty about conpliance with the Fish and Wl dlife Coordination
Act, the TDEC Water Quality Control Act, and the forthcom ng K-25 NPDES pernit because of the
potential presence of heavy nmetals in the stream

This alternative neutralizes current risk to human health and nay neutralize risk to the
environnent. Field confirmation of the effectiveness of treatnent is needed as this result is

likely but not guaranteed.

Capital costs of Alternative 4 are estinated at $260,000 with annual operati on and mai ntenance
costs at $120,000. This alternative would require 10 nonths to be inpl ement ed.

SUWMMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

Deci sion Matri x

Table 2.6 shows a schenmatic summary of the foll owi ng anal ysis.

Overall Protection of Human Health and the Environnent

Alternative 1 does not offer sufficient protection of human health and the environnent; baseline
conditions are not acceptable. Aternatives 2, 3, and 4 offer satisfactory protection from
exposure to the contam nants di scharged by SWB1 by renoving the contam nants fromthe water and
mnimzing harnful effects through treatnent.

Alternatives 2, 3, and 4 intend to achieve the sane result through solutions that are
technically different. Alternative 3 provides for the protection of health and the environnent
through final streampolishing at an NPDES-permtted facility. The level of protection offered
to human health and the environnent for Alternatives 2 and 4 depends on resolving the renaining
uncertainty about the inpact to wildlife fromresidual contam nants in the discharge.

Conpl i ance with ARARs

Chem cal -Specific ARARs: Alternative 3 is expected to neet chenical -specific regulatory limts

for discharge. Aternatives 2 and 4 can possibly neet these limts as well. ONF treatnent,
which results in an NPDES-pernmitted stream neets radiation protection standards for Aternative
3. In view of the very mninmal radiological contam nation of SWB1, it is al so expected that

Alternatives 2 and 4 will conply, but field verification would be necessary to ascertain
conpliance with DOE Orders 5400.5 (2/8/90), 5820.2A (9/26/88), 5480.11 (7/20/89), and the as |ow
as reasonably achi evabl e principle.

Location-Specific ARARs: In the imediate proximty of SWB1, it appears that the direct
environnental inpact would be limted to siting the tenporary treatnent system



Action-Specific ARARs: Standards for operation and mai ntenance of m scellaneous treatnent units
in 40 CFR 264.601 are applicable to the conponents of the renedial alternatives studied. Tank
storage regulations in 40 CFR 264. 111 and 264.190 et seq. may be applicable or relevant and
appropriate, as discussed previously. Treatnent residuals and by-products nust be tested before
di sposal and managed as hazardous or m xed waste, as applicable. Alternatives 2, 3, and 4 can
conmply with these regulations. Ar emssions fromthe air stripper nust neet state anbient air
qual ity standards. The NPDES pernit in force at K-25 establishes the regulatory framework for
the treatnment of discharge and their release to the environnent. D scharges to Mtchell Branch
are prohibited if they contain toxic substances that could cause specific toxic effects or

hi nder growth of aquatic life. For Alternatives 2 and 4, this will need technical attention
during inpl ementati on.

Long- Term Ef f ecti veness and Per manence

Long-term effecti veness and pernmanence of an interimsolution should be evaluated with the
understanding that this renedial initiative is tenporary. Regul atory gui dance recommends t hat
tenporary renedi ati on beevaluated in the framework of overall site strategy. For instance, an
interimrenmedy shoul d be considered effective until a permanent remedy can be inpl enented, but
its suitability for incorporation into the pernmanent solution should be exam ned, if possible
No information is available today on a future pernanent renedial solution for SWB1. It is
therefore inpossible to answer this question with any certainty at this tine.

Alternative 2 demands constant nai ntenance. Renoval of the type and anobunt of contam nants
found in the SWB1 discharge requires |arge quantities of activated carbon and will inpose an

i npractical maintenance burden. Carbon adsorption will performpoorly in the short termand is
not a viable long-termsolution. In addition, the presence of residual toxicity in the streamis
possi bl e.

The effectiveness and pernmanence of Alternative 3 is good. This alternative requires
transportation of water to the CNF, and collection of environnental renediation discharge at the
CNF is endorsed by the NPDES permt at K-25. Successful treatnent in this facility is guaranteed
once the waste acceptance criteria are net. Discharge occurs at Qutfall 011, which is nonitored
under the authority of the NPDES permit. |Incorporation in a long-termsolution may be possible
but this advantage is specul ative at present.

For Alternative 4, which releases treated waters into Mtchell Branch, streamnonitoring from
the polishing stage will require constant attention. Also, field verification of effectiveness
is necessary to confirmthe degree of cleanup that can be obtai ned.

Reduction of Toxicity, Mbility, or Volunme Through Treat nent

Reduction of toxicity, nobility, or volume is a conplex objective that is seldomfulfilled in
all its aspects. Al alternatives will generate waste that may be RCRA-listed or mixed as a
by- product of the pretreatnent stage. Alternative 2, if inplenented, would produce very |arge
anounts of exhausted activated carbon that require either regeneration or handling as m xed
waste. Alternatives 3 and 4 will produce air enmissions that may potentially require cleaning
with comercial off-gas control equipnent even if this appears unnecessary. These alternatives
also require regeneration of the polishing stage. For all alternatives, pretreatnent nay
generate hazardous or mxed waste. Al by-products of water treatnment need to be nonitored and
tested as appropriate. If by-products are classified as hazardous or mi xed waste, their
managenent and disposal will conply with applicable regulations.

Short-Term Ef fecti veness



Alternatives 2, 3, and 4 have very sinmlar short-terminpacts as a result of incidenta
construction requirenents. For exanple, the necessity of rerouting the contam nated di scharge
creates a potential risk for all personnel involved in construction. Having workers near SW31
while it is untreated is not desirable, but this risk can be nanaged effectively. |npact of
construction on the environnent is considered negligible. Human comunities outside the
perineter fence of K-25 will not be affected by activities related to the inplenmentation of a
renmedi al alternative.

The effectiveness of all action alternatives is pronpt. Protection of the environnment from
contam nation is achieved i medi ately after the operation begins.

Inpl ementability

Al renedial alternatives are based on nature technol ogies, but inplenentation may require
design nodifications for Alternatives 2 and 4 based on results fromfield tests. The goals
projected for each alternative are technically realistic in the scope of the alternative
however, the lack of a field pilot study creates sonme uncertainty. For tinely renediation, a

hi gher degree of uncertainty in the design was preferred over a |onger period of engineering
devel opnent. The adm nistrative feasibility of these alternatives depends on the achi evenent of
a consensus anong DCE and regul atory agencies involved in the eval uati on and approval process

Cost

O der - of -magni tude costs for capital expenditure vary from $230,000 (A ternative 2) to $350, 000
(Alternative 3). Annual operation and nai ntenance costs vary from $120,000 (Alternative 3) to
$380,000 (Alternative 2). Aternative 4 costs are internmediate. There is significant
uncertainty in these estimates. The lack of a pilot test |eaves a broad nargin of
indetermnation, for instance, on the characterization of by-product wastes and on other issues,
as previously discussed.

St at e Accept ance

The state of Tennessee has reviewed the alternatives proposed for interimaction at SW81. TDEC
concurs with the selection of Alternative 3, Air Stripping and CNF Treatnent, as the alternative
best suited for interimremedi ation of SWB1 Leachate Stream

Communi ty Acceptance

During the public comment period for the Proposed Plan for the renediati on of SWB1, severa
comment s and questions were presented about the proposed alternative. There was, however
consensus about the appropriateness of Alternative 3 for interimaction at SW1, and the public
agreed with the selection of this alternative. The Responsiveness Summary of this | ROD
addresses the questions and comrents fromthe public in detail

THE SELECTED REMEDY

Based on consi deration of the requirenents of CERCLA, the analysis of the alternatives, and
public comment, DOE, EPA, and the state of Tennessee have deternmined that Alternative 3, Ar
Stripping and CNF Treatnent, is the nost appropriate renedy for interimaction at the SW81
Perennial Spring, K-25 Site 1070 QU, Roane County, Tennessee.

Alternative 3 conprises the installation of a pretreatnent unit, an air stripping tower, and a
carbon adsorption polishing stage available off-the-shelf fromcomrercial vendors. Discharge
from SWB1 woul d be treated through this systemand then routed to the CNF-an NPDES-pernmitted



facility-for final treatnent to renove all residual contaminants in the water. Up to 9000 gal/d
of water would be treated. Figure 2.3 shows a sinple flow diagramto illustrate the various
treatment stages.

The purpose of this response action is to control potential risk to health and risk to the

envi ronnent posed by the contam nation of the SWB1 stream Existing conditions at the site pose
an excess lifetine cancer risk of 5 x 10[-5] to the general plant worker. This risk relates to
the organi ¢ contam nation of SWB1 di scharge, which discharges approxinmately 2.4 Ib/d of VOCs to
the environnent. This discharge is currently being routed to a stormdrain. In addition, there
is evidence that SWB1 streamdi scharge is toxic to aquatic life, probably because of its heavy
metal s concentrati ons.

This interimaction will treat the discharge, which will be able to eventually be discharged as
an NPDES-permtted stream This action will result in neutralization of the risk to health and
the environnent that SWB1 currently poses. Wthin 10 nonths fromthis | ROD, "substanti al
conti nuous on-site physical renedial action" [SARA 120(e)(2)] will have been inpl enented.

The expected performance of the treatnment systemwll provide effluent quality in conpliance
with regulations. deanup standards, such as the MCLs listed in Tables 2.1, 2.2, and 2.3 and
the nandates of the K-25 NPDES permt for Qutfall 011, are attainable. Table 2.7 presents an
estimation of the capital costs of each major conponent of the selected renedy. Table 2.8
states operation and nmintenance costs in terns of annual costs. A present value is not
conput ed because of the interimnature of this action.

The operati on and nai ntenance costs may continue consistent with the length of duration of the
environnental restoration of the K-25 Site.

STATUTORY DETERM NATI ONS
Protection of Hunman Health and the Environnent

The sel ected remedy protects human health and the environment fromthe contam nated stream of
SWB1 Perennial Spring through treatnent and di scharge of an NPDES-permtted stream All

pat hways of exposure for possible human receptors and for wildlife and the environnent are

deacti vated through source control neasures by treating SWB1 di scharge. There are no short-term
ri sks associated with the selected remedy that cannot be effectively managed, and no adverse
cross nedia inpacts are expected fromthe renedy.

Conpl i ance with ARARs

The sel ected renmedy of discharge treatment through pretreatnent, air stripping, carbon
polishing, and final CNF treatnent will conmply with all chemcal-, action-, and

l ocation-specific ARARs for the limted scope of this interimaction. ARARs are presented
bel ow.

Chem cal -Specific ARARs: State Water Quality Criteria (Rules of the TDEC Chapter 1200-4-3),
Safe Water Drinking Act MCLs, and the NPDES permt in force at K-25. Al though not ARARs, the
waste acceptance criteria of ONF nust also be met. Radiation protection nust conply with
standards as set forth in DOE Orders 5400.5 and 5480. 11 and radi oacti ve waste managenent
criteria of DCE Order 5820.2A Land Disposal Restrictions in 40 CFR 268 will be adhered to.

Locati on-Specific ARARs: The selected renedy nust also conply with the Fish and Wldlife
Coordi nation Act (16 USC 661 et seq.) and the TDEC Water Quality Control Act [Chapter
1200- 4- 3-.03(3g) of the Rules of TDEC.



Action-Specific ARARs: The follow ng action-specific ARARs nust be net: Treatnent in a Unit, 40
CFR 264.601; Tank Storage, 40 CFR 264.111, 264.190 et seq.; Leaks or Spills, 40 CFR 302. 4,

302.6; Disposal of Treatnent Residuals, 40 CFR 268, DCE Order 5820.2A; Air stripping, air

qual ity standards (Chapter 1200-3-3 of the rules of TDEC), 40 CFR 265.1032(a)(1). In addition
the Proposed RCRA Subpart CC, 56 Federal Register (FR) 33490, July 22, 1991, is

t 0- be-consi dered. Cost Effectiveness

The selected renedy is cost-effective. The overall relationship between the benefit offered and
the expenditure necessary to obtain it conpares favorably to that of the other alternatives
st udi ed.

Use of Permanent Sol utions and Treat nent

Because this is an interimaction, the use of permanent solutions needs to be considered only in
the framework of long-termintegration with final renediation for this QU Presently, no
information is available to this regard. Any conclusion wul d be specul ative and, therefore,
irrelevant as a statutory determ nation

Wiile the alternatives studied are conparable in inplementability and short-term effectiveness
the selected alternative presents a nore favorabl e trade-off between cost and effectiveness of
renmedi ation. The discharge of an NPDES streamis a guarantee of performance and reliably
pursues the reduction of toxicity to aquatic life.

Reduction of toxicity, nobility, or volume through treatnent was the nost decisive factor in the
selection of this renedial alternative. The state and |ocal community concurred with the
rational e behind this choice.

Al though not a pernmanent solution, the selected renedy neets the statutory requirenent to use
treat nent technol ogy to the maxi num extent practicable

Pref erence for Treatnent

This interimaction satisfies the statutory preference for treatnent as a principal elenent.
However, it does not definitively address the principal threats to health and the environnent
posed by QU K-1070. Future action for this QU will be addressed under the renedial
investigation scheduled to start in late 1992

DOCUMENTATI ON CF S| GNI FI CANT CHANGES

The Proposed Plan for interimrenedi ati on of SWB1 Perennial Spring, K-25 Site, was rel eased for
public comrent during July 1992. The Proposed Plan identified Alternative 3, Air Stripping and
CNF Treatment, as the preferred alternative. DOE reviewed all comments submitted during the
public comment period. Upon review of these comments, it was determned that no significant
changes to the renedy as it was originally identified in the Proposed Pl an were necessary.
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