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EPA/ROD/R08~-89/022
Libby Ground Water Contamination, MT
Second Remedial Action

Abstract (continued)

has been divided into three operable units; however, they require concurrent
remediation. The operable units are the soil/source area within the confines of the
facility: the upper aquifer, historically used for drinking water and irrigation but
currently severely contaminated; and the lower aquifer, highly contaminated with oil
and non-aqueous phase liquids (NAPL). The primary contaminants of concern affecting
the soil, sediments, and ground water at the site are VOCs including benzene; other
organics including dioxin, PAHs (creosote constituents), and PCP; metals including
arsenic; and oil. :

The selected remedial actions for this site have been developed based on operable
units. The selected remedial action for the soil/source area includes excavation and
consolidation of approximately 30,000 yd3 of unsaturated soil and debris in the waste
pit area, followed by a two-step enhanced biodegradation process composed of enhanced
natural biodegradation and subsequent transfer to a land treatment unit consisting of a
3.5~acre lined treatment cell for land farming and final deposition; in situ
bioremediation treatment of saturated soil in the waste disposal pit using a closed
loop system involving ground water pumping and physical treatment in a fixed bed
bioreactor with reinjection through a rock percolation bed, and in situ biodegradation
stimulation to prevent further leaching of source material to ground water (recovered
NAPL will be processed in an oil/water separation and stored onsite for recycling and
incineration); and capping of the waste pit, butt dip, and tank farm areas. The
selected remedial action for the upper aquifer includes in situ ground water

oremediation of the upper aquifer that is separate from the process used in the
%urated zone of the waste pit area. The selected remedial action for the lower
ifer includes implementation of a pilot test for the oil-contaminated lower aquifer
using biorestoration in conjunction with o0il recovery and oil dispersion techniques

(this is an interim remedy for the lower aquifer); implementation of institutional
controls including deed, land use, and ground water restrictions; and onsite ground
water monitoring. The estimated present worth cost of this remedial action is .
$5,777,000 with annual O&M of $670,200 for year 2, $521,200 for years 3-5, $232,200 for
years 6-8, and $80,000 for 9-30.
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Record of Decision
Ceclaration

Ubby Ground Water Site. Litby, Montana

Statement of Basis and Purpose

This decision document rapresants The selectad rzmedial
acticn for ~he LiZzZby Ground Water Supertund Site {("Libby 3ita" !,
in Libby, Montana developed 1n accordance .with Tne Z2mprahansia
Environmental fespcnse, CTompensation, and Liability Act of 1380,
is amended cy the Superiund Amendments and Reauthorizaticn Ac:
and, to the extsnt gracticable, the National <Czontingency Plan,
This decisicn is cased zn =he anln s:ra;i:e reccrd Izr =he
site.* By signature pelow, the State cf Montana concurs -n this
fecerd c¢i Zecis:icn. 32ll Zeterminations reached ia <Re Secord of
Pecision were made in consultaticn with the Stats of Mentana,
which has participated fully In the cdevelopment <f =his 2ecord =f
Decision. '

Description of the Selected Remedy
. The response action that the Environmental Protect:io Agency

has selected was developed as a final remediatiocn strategy ‘for
clean up ©of soils and source areas, and remediation 2f -he upper
aquifer. The lower aquifer action is an interim remedy. The
final remedy for <hat action will ultimately te Zetermined a

~ 2
later date, although this Record of Cecision develops the zas:is
for the final remedy determination. The respense ssliscted
consists of three major sub-acticns within =Zhe cverall r=spconse
actien, 2ach c¢f wnich is descr bea in detail in =he Zacisicn
Summary. Iach oI The sub-acti UNLlTs p¢eses near a2nd laong-tarnm
public nealith and env1rcnmenta1 thfea:s g% arying magnitucde
Soils & Source Areas
Soils in some areas o0f =Zhe Lizky sitas are contamirarad ov
varicus crgani<c and incrzanic wood “-2at.ag ComDCuUnEs. ’
Contaminated soils in zhe unsaturazad and sariratsd =-n~as
present a public health tThreat i3 <Zirsct =zzontact znd
ingestion. They alsc pese a direct =z=nviranmentil -—=raz- zna8
public health threat tecause they acT 25 saurce Tatarials ov
releasing cecntaminants o the ground wacar. )

Ground Water/Upper Aquifer
Ground water in the upper aqulgar =manar‘na Irom The LizZzw
site 1s ccntaminated primarily by <¢rganic weed trsating
compounds. The grcund dater poses a public ~2alizh -nreas
due to the possib*lity =f ingesticon of water -aksn fr-=m
shallow residential wells. Indirsctly, zncther c-unlis

*An index guide %5 the dccuments contaired in -he zsminis=rac--a

acord is attached =2 the Rececrd of Tec:.sicn.



~2al%nh "nr=sat L3 Tr=zatad Z2cialss IrTuUnd watar TavoTzool
for irrigacticn I Izcd preducts The Zrcund water zZ:on
arion may S<se 2n 2nvironmenta. Thrs2at Tecause cf gcocte
slow advancement =I zhe plume z:cward -ne Kcctenali Fiva
Ground Water/Lower Aguifer
Sround watsr Lo Tne .2wer aquliIar i3 cZontaminated wiLia
~reating ::mpc nés as well, in d;SSC'uad concentrat.:zn
similar o the u:per aquifer. In additicon, large volu:
hase >iquids (NAPL) are also present in T

non-agqueous ol
lower aguifer

aminaticn. 3Z2ecause <cf “he NAPL rresence
lower aqu*:er ground water pcses a greater potentlal nealth
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threat than =he upper aguifer. However, =-he potential fcr
exposure %2 ccntaminants from the lower aguifer 1s very lcow
mecause there are nc wWarer wells ccmpleted in the liower
aquifer dcwngradient of the site prior to the Xootenai
River.
.. The majcr compcnents of the selected remedy and the
concerns that they address are as follows:
Concern Response Action
Contaminated Contaminated soils from the tank farm area, Zzutt
Soils dip treatment area and any other source locatizons

as may e identified will be excavated and placed
1n the waste pit area, which also contains <ontam-
~nated soils and debris. Contaminated soils
~nhe unsaturated zone will undergo a :wWo-step
annanced biodegaradaticn treatment. In this

Tent precess, natural cegradation <¢f contamina
w11l Ze stimulated and accelerated using ccncen-
and ::re*

—ratad mixtures ¢f microces, ~utri2nts
2nergy sources. The initial %<reatment
zzncucted iIn the waste pit area. “pon
cotimum contaminant Zegradaticon a 1ift

.%1ll ze transferred %tc the sacond chase

~ell which will also act as =h final 4i

locaticon. Zventually, all contaminazed

~he waste pit above the saturatad zo2one

rameoved to the £final treatment location.
~reatment cell will e lined with icw perm

materials to resist leachate infili<ration
idsord contaminants from liquids. The poti:cm

A
wilil

1
1
w
0
6|

O

n un rt "
IO ¢ BN

D i jre1=- O D w
(0]

[T 4 )
(LD ® Yy » v f

&
[

Doy

fu

zarrier system will aiso assure no migraticn

<2ntaminants from the treatment celil.

After

contaminant concentrations have ceen reduced
acceptable levels, a protective cap will Ze

installed cver the second-phase t*eatment ce

ra2duce surface water infiltration and
direct contact. Post cleosure care, in
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Upper Aquifer

~onLTZring 2 nsg=acT il \, Yl.. = IznTuico 2T Iar
~ne <"reatment z£ell aiter zlacement I Tha Tap

L ccmpinaticn 0f in-situ Dizremed:iaticn <“r-=2atment
~rocesses will Te ut:ilized =2 <Zegride 2rzzanic
-am-3minants Lo Tne saturated zone g the wasta
o1t area. A closed lccp, Zacter:ia rich srsund
<ater injecticn and exXTraction systam willl Ze the
crimary technique used to degrade contaminants
adscrzced on soil matrices and in o1l preoduct in
-he saturated zone. EZxtraction wells will Ze
ns-alled o remove NAPL frcm “he source area.

Reccvered NAPL will be processed in an oil/water
seraratcr and stored on site I2r recycling or
tncineraticn.

it —-mpleticn, the waste pit zarea will e <clicsed,
.n z2zcordance with RECRA closure raguirements. :
crcTactive cap will e required cver The waste
o21it, o2utt dip and tank farm areas. 2ost-cliosure
zare, if appropriate, will be required for =hese
areas as well.

The o0il recovery wells will also ke used to

collect highly contaminated ground water, which
“will undergo treatment in a fixed bed bioreactcr
oricr to reinjection through a2 rock gercclaticn
zed. This system will greatly reduce ccontaminant

migraticn outside cf the immediate waste 1%t z2rea
sround water system.

in 1n-situ, enhanced bicrestcratizn preogram,
separate frcem the processes =mplicyed T2 Zagrade
zsnzamination in the saturated c-cne ¢ The wasti=2
it source area, will be :initiated in the ugrer
sgusfer to reduce ccntaminant l=2vels. This
nancvative treatment ta2chnolcgy «will achieve 2
laster and more effective ground watar cleanup
~han traditicnal pump and tr=eat systams Tecauss
~zontaminants in the cissolved phase, 3s well 3is
~zhcse adsorfed into aquifer matricss, will ==
Zeqgraded ccncurrently. Non-aguecus ghase -.32:iZs
will also te degraded, but at 3 slzver rats.

The in-situ treatment prccess will raduce Zc2ntam-
tnation in the upper aquifer =5 <he required risk
and ARAR-based lavels. The currant prohibition con
new use of the aquifer will ccntinue until Tnase
_evels are acnlevec, as will the zuy-water 2lan
approved in the ist cperable unit 30D. '
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Lower AQul

Ground Water
Restrictions

Zfforts T2 Zeve.cp an effectivae Ll reccvery
system f£2r <ne .ower aquifer have zZeen unsuc-
cessful =2 :ate. ZIXtensive study has Teen devoted
=5 this .ssue Zuring the RI/FS !{see Appendix ¢F ~¢
~he Feas:iDiliiTy Study Repor=t). The lcower agquifer,
which =2 ZF3's knowledge has not zZeen used fcr
consumptisn curccses down-gradient <f the site,
contains unkncwn quantities of oi1ly product. The

complex hydrcgeologic properties cf the lower
aquifer indicate that attempts %o withdraw cil;
product using well developed oil reservoir
technologies would only be S0% eifective at a
maximum. A S0% recovery efficiency would result
in little reduction of potential environmental
ind/or public health threat.

Zowever, ZPA .s not convinced that some methcds =2
remediate =he :iwer aquifer are not feasible. The
Agency is therefore unwilling to dismiss the lcwer
aquifer under a no-action scenario at this time.
This remedy selection prescriktes :mplementaticn =
a bicrestoraticn test program similar in sccpe to
that conducted for the upper aquifer. The pilot
test will be conducted to determine if enhanced
biorestoration of the aquifer, in conjunction with
0il recovery and oil dispersion techniques, is an
effective method of remediaticn. This remedy ailso
includes ccontinuation of the prchibition on well
drilling in the lower aguifer. At the conclusion
of the pilct program, a Record cf Zecision will ze
.ssued which will select a final remedy Zor =h
-cwer aquifer.

-
s

There is currently a prohibiticon on the drilling
2f new water supply wells in the <1ty of Libby.
This crdinance was passed bty %the ity in suppor:
of the September, 1986 Record <f Zecision £for =zhe
first cperable unit. This select:ion of remedy
provides for centinuation c¢f that crdinance until
ground water s cleaned to acceptabple levels. 1%
1lso :identifies a potential need £or 3 similar
prohibition in portions of Lincecin Ccunty cutside
the city of Libby should the aquifer restoration
processes not degrade the contaminant plume pricr
to migration (if moving) outside the city limits.
The prohibition on drilling in the upper aquifer
may be rescinded after risk and ARAR levels are
reached. The prohibition on drilling in the lcwer

aquifer will ceontinue throughout the extent cf the
reatment pilot program. The prchizition will =2
re-examined during the ROD for Zinal remedy .a =h2

icwer aquifer.



Meonitcring This sele

cw>2n 2f remedy reguires actlilve
monitoring <:I remediation acticns <2 assure
sreatment 2:fzcwilveness Thrcughout the llfetime of
~he azTizIns. Monitaring of =he .and Treartment
cell Wwi.ll. Ze resguired =2 detarmine :1f =conmaminancs
iare migrating. Long term monitcring of lcwer and
upper aquifer water quality 1s also required o
determine f:rther movement <f czntaminant plumes,
assure protection of public health and, 1f plumes
are shcwn =2 migrate, assess ponential damage <o
the Xootena: River.

S-Year Remedy In accordance with Section 121(G) of CERCLA th:is

Review selection 2 remedy calls for 3 review of =the
remedial actions conducted at the Libby saite Ilv
‘ears from .mplementation of remedial acticns I3
assure numan nealth and the 2nvircnment are Zelng
protected. This review process will ke required
cenly if a determinat'on is made that nhazardous
substances remain cn-site above health based
levels. If the review determines that additicnal
action is required to protect public health and
the environment, EPA will take such action as is
appropriate. This review is in addition to the
remedy selection to be made at -he conclusicn cf
“he pilot study for the lilcwer aquifer.

e

Deed As part of the remedy for the soils crerab

1o -y
- ..A.--,
Restrictions deed restricticons will be required of the grcperzy
cwner. These will require the property <wner =2 -

insert language in the current reg.stered deed

wnich -dent.fies the :ocatizns -2 h~azardous

) substances dispcsal and treatment areas, and
restricts the Iuture use 2f “hese areas.

[ ]
Declarations
. L]
The selected remedy :I>r clean up of contaminated s01.3 z-d
ground water-in the upper 2quifer is protective <i human t2a.in
and the envirzsnment, 1s ccst effectlze, and at-a.ns:. Tederal znd

State requirements that are applicable c¢r raolevant and aperc

e -
priate (ARAR) to this remedial action. Further discussicn cI 2ne
ARAR, RCRA Land Disposal Restrictions, is warranted Etecauss
attainment of the ARAR will likely be achieved thrcugh a.
variance.

According to EPA Land Dispcsal Restrictions for First Th:oird
Scheduled Wastes, land disposal of RCRA ‘(001 vastas 13 pronizita4d
after August 2, 1988, unless certain maximum concentraticn _:val3
are met. 2ecause cottom sediment sludges from tresatment <I wisz=2

5
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<3t =rs olot IR -ZTr=zs=rC" T Zr-1zes535235 I3z ILnLn0I Tr=2Is3zn: oinz oo
—entachiororhenol are gr:-32nt L0 The waste it :re2a 3T L.lzzy, aing
Ehese are ~onsidered ¥J0' wast2s, Thl1S resTriLstlIn L3 Zonsidered
amplizciple =2 Likky, 2l%thcugh z2n sxempticsn .3 sranted CnTil
\uqQust 2, 290 40 IFR Secvizn 153.33{z1). Field =2sts 2% <he
srefarrad rawedy IIr 3cils Trsatment Lndlc2T2 TniAT TInTaminanc
~ANCe2NTrCiT.2nS Tan fe -educad TI Zelsw zZest Zamsnstratad
available <2chnolcgy <znc2ntriaticns {or all currently regulated
XK00' compounds, after land <dispcsal and treatment, with fthe
exception ¢f gyrene.
L]
' 2lacement I sz2me <2ntaminated scils Lnto zThe land =<reatment
unit will occur after the August 8, '990 deadline, and therefcre
land dispcsal rastr:-ctions are applicable Ior the Libby site. It
is anticipated that a demcnstration of no-migratizcn will ze
conducted pricr =2 -hese <ates, and a2 nNo-migration variance
granted, to assure land treatment and dispcsal <I these wastes
“will te compliant with RCRA land dispcsal raguirsments.

The remedy Icr the lower agquifsr cperable :=nit is protective
of human health and the envircnment, in that it grohibits use 2of

the aquifer. The remedy is not in compliance with icdentified.
ARARs, in that concentrations ¢ one or more ccntaminants will be
above requirements. This ROD inyokes a temporary waiver of ARARs
for the lower aquifer response action only, tased on Sections
121(d)(4)(A) and 121(4)(4)(C) of CERCLA. 7~Zcmpliance with ARARSs
is inappropriate at this <Time, as this remecdy is part of an
interim remedial acticn which will attain ARARs, if technolecay
can pe focund < remediate the icwer aquifer, and compliance with
ARARs is technically impractical at this *'we. This waiver 's
zemporary only - a ZZull evaluation of ARARs and =2chnical
practicability wil. zZe made at the conclusic .

-

n cZ the pilct study,
1n zhe next Feccrd zI Zecision. The licwer zguiiar remedy 13 <T2sST
a2ffective.

Alternatives ccnsidered in the Feasitility 32udy Zepcrt Ior
the identificat:2n, collecticn and tZresatmen=t <i :*e'non—aqueous
phase czontaminants f2und in the lower aquifer ~ave rzeen
determined to fe %tachnically impractlcaole. he Lnonewvative zilct
pDicorestoration program reguired under this medv e‘eﬂ:;:n v il
te evaluated at conclusicn %2 determine remediatio
a2ffectiveness. I£ <he pilst study SUQGeSta That Zuall
implementaticn of 3 Zicrestoration gre in The Xower ajuilar
#will be an effectie ramecdial acticn, :PA may ra2guire such
implementation znd the statutecry preference =< comply with X3ARsS
and for treatment 3s a grincipal =2lement of the remedy will Ze’
satisfied.

All final -emedies se2iected f2r <his remedial actic
satisfy the statutcry preisrence Ior remedies that smploy
treatment that reduces tcxicity, mobility or wolime a2s 2
principal element z2nd altsrnative treatment -“a2chnolcogiss -z -—ha



maximum =2XT20t pract.cable.

Zecause tals remedial action may result in hazardous
substances remaining <n site at concentrations 2ocve heal<th risk
lavels, 2 review wi.ll e cznducrted within five vears after
scmmencement <-I remedial acticn T2 ensure “hat Tnhe remedy
sontinues %2 provide adequate protection of human nealth 3and the
environment. This review will look at the existing lower aquifer
program, and any new technologies for the site.

o

.
TPA will also evaluate <-ther alternatives, .ncluding no
action and monitcocring with -nstitutional contrels, after

completion of lower aquifer pilot treatment tests. A Record cf
Decision will be issued at that time.
Signature
A =/ i 7~
. A f%""—_ W 33/ (F
,'/ N ; , V .
James J. Scherer Date

U.S. EPA Regon VIl Administrator

In Concurrence

- \

. T 7 . ’b_'f"...e.\.—'.'s
. S P SRR K
‘e . ~

John J. Drynan. MD.. Director Date
Oepartment of Heaith and Environmental Sciences
State of Montana
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Record of Cecision
Summary

| Cescription of Site

The Libby Grcound Water Superfund site (3alsd Xnown 3s ihe
Champion Mill site cr the Libby Pesticides site) is located :in
the northwestern corner 2£f Mcntana in the town of Libby, Zinccin
Codnty (Figure 1). The surface expression of Zhe site is cwned
by Champion Internat:onal Corporation and contaminant source
areas are within the confines of an active lumber and plywocd
mill. The mill facilities are iocated cn the eastern edge of =the
city of Libby and are Zcunded on t“he east =y Libby Treek, 2n =he
south by private grogerty, 2on the west =y U.S. Hignway 2 and 2n
~he north by the Xootenai River (Figure 2). The remainder c<f =«
site consists c¢Z csontaminated ground water axtending well Lnto
the city of Libby.

The city and surrounding areas have a coo"lat on cf
approximately 10,260 accerding to a ’980 census. Residential
neighborhoods and businesses are immediately adjacent to the
industrial property along the extent of the western boundary,
separated from the mill physically by fencing and usually
roadway.

Northwestern Mcntana is comprised of mountainous ter
heavily timbered with abundant surface water. The Cabine
Mountains Wilderness is located west and south of Libby, =the
Purcell Mountains t2> the north, and %he Salish Mountains are esast
~f the city. Much o2Z the land in this part cf Mecntana is
federally cwned znd administered by the Kootenai Naticnail T~

ailn,

1'1

|'

{

crest.
Locally, the site topograpny is flat, varying i1n elievation ZIrcm
2,125 £t. mean sea lsvel (msl) %o apbout 2,070 msl. Averacge
annual rainfall Zzr zhe last 25 years, measured at zhe 2J.S.
Torest Service Staticn, is 18.10 inches ger year.

*

The predominant industries in the Libby 3area are timber
harvesting and processinc, mining and recreaticn. CZhampien
nternational Corporaticn's Libby mill alcne employs z2pproxi-
mately 9% of the working fcrce in Lincoin County. Mining is aisz
an economically important :industry in this area, zarticularly for
silver and other precious metals :in zhe Cabinet Range, and for
vermiculite at the W.R. Grace facility just northwest of Libby
across the Kootenai River. Tourism and recreaticnal aetivities
such as hunting, fishing and boating also positively impact =zhe

local economy.

Surface water is abundant in this part of Montana.
Typically, intermontane val:eys contain small streams, rachars:
by high-country snowpack, which feed into regicrally imper=tanc
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r.vers. “he city cI L.zZcy .5 zZorZer2d <Cn tne 2ast IY LLIZy Iz=2x
and the west by Flcwer Tr2ex, cZoth <f whizh recnarze -he Xzotena:
River, =he northern <17y Zcundary. Average flcw 2of the Xootsnal
varies frcm 20,2070 <cuoic Izet cer secend (zis) 2 39,200 zfs

The nydrogeslizgical o zrcund witar ragime < the u-:cy ares
ig cmaracrterized :y slacxal, 3lacio-fluvial and ailuvial deccs:its
which form a compiex arrangement of interfingered water Zear.ng
and non-water fearing units. (WO connected but hydregeologically
dlfferentlated aquifers are present at the site. Ground water
filow is prolific, czonsisting cf a steep valley £low to the ncrti
from the southern part of the City, which is then redirected :a a
northwest trend oy z-he Xco%enai River alluwvial giain, a lccal zand

regional ground water discharge. Ground water :s located
relatively close =2 the site surface, from 8 no 2 feet Zelcw
grade (Figure 3).

~ The Champicn mi.: 2re y
buildings and warehocuses used in the milling and sawing
processes. Diversicn water frcom Libby Creek recharges several
ponds on site which are used Ior fire suppressicn or to flcat
logs. Residual ash Ircem burning is kept in a large pile on the
eastern side of the property. Air emissions are principally the
result of boiler operations and are regulated by State permit.
An MPDES permitted outfall discharges treated effluent to the
Kootenai River on the ncrthern property boundary.

erty 1s Industrial, <ith large

‘0

I Site History and Enforcement Activities

The Libby Ground Water site is located on = hampion
International Ccrpcecration Zumper and plywood mill in the c:'

(
.
P h

Libby, Montana. The Champ:on mill (hereinafter "facility
seen an active ZIorest groducts processor icr a2 numper cof _ea:
The facility was Iirst xnown as the J. Neils Lumcer Company.
WNood treatment :pera:z ns zZegan in apprceximately 246 and
continued until 1369. St. Regis Corporation ¢ :chased =he
company in 1957 and <ontinued wood treatment orerations. In
the facility was purchased by Champicn Internat:ional Zorgorac
~he current owner. The facility purchase was carz <f %“he merz
of St. Regis with Champicn, at which %Zime Champ.cn assumed 3t
Regis' liabilities.

.

.38
S.

Wood treating Zluids and constituents are Xnown %2 nave oss2n
disposed and spilled at several different lccaticns at the
facility during the early cperation of the plant (Figure 4).
Waste water, fcrmed as vaper in the retorts, was placed in waszta
pits after treatment 2y a condenser and oil separator. Sludges
which built up in the rtottem of wood treating fluid tanks were
periodically removed and hauled to an unlined waste pit
Overheating of Zhe zutt 4dip treatment nank £fluids crea
overs which spiiled onto the ground. 3Spills cccurred
farm area and at the putt dip tank, and also arcund st
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P

Zanks. Spillis varcs
recovery attampts ~
agtimates of <he =¢

) )

mpcunds have Cceen
Y11g ameunts. CI2

Tour 41 nt wccd <“reatment <2
¢ polynuclear arcmact.
e

"o ol
as compounds us2d 2% ~he site, .n 3
substance compcsed 2.mcst entirely <
nydrocarbon compounds {PAHs), was used thrcocugnhout the n
wood treating cgerations, often with a carrier £luid.
‘Pgntachlorophenol '2enta) use pegan in the early 1950s and
tontinued until = 23. Penta generally was ccmbined “1th a
carrier oil, such 2s diesel, -n a 19:1 ratio, carrier prevalent.

prised of various inorganic compounds such as

A salt solution ccmpril ‘
Copper-Chromium-Arsena {CCA) was used for =reating during zhe
a

LIS B

b

e
ally, a mixt:ure of genta, mineral spirits,
d wax was ccmbined with a '@l

or +“reatment<.

latter 1960s. Tcecasi
polyethylene-glyco;,
~reosote: fuel-oirl TiX

The existence <f a contamination problem az the LiZby site
was first investigatad by the Montana Department of Health and
Environmental Sciences (MDHES) Water Quality Bureau in April,
1979, when water from a newly drilled residential well was found
to smell of creosote. In September of 1980, pursuant to CERCLA,
the EPA Field Investigation Team tegan site investigation
activities. EPA personnel and the Lincoln County Sanitarian met
with St. Regis Corporaticn representatives at this time to
discuss past wced treatment processes and waste dispcsal
practices at i=s facility. St. Regis submit-ed 2 Notificaticn o
Hazardous Waste Sits =o EPA on _June 19, 1381 listing U0SH,
creosote as the tyge of waste.3 Further investigations,
including well water sampling, indicated that grcund water In
some locations was contaminated by pentachlorcphenol 3s waell as
creosote compounds. Fast waste disposal practices and wocd
sreatment compound spills at the facility made 1T a prime suspect
as the source ¢t ground water contamination. )

(A0

The Libby sites was proposed for inclusicn

~n the Nat:izcnal

Contingency Plan .:st of priority hazardous waste sites in
Decgmber, 1982. The site was placed cn the Iirst Naticnal
Priorities List in Septemper of 1383, with a3 Hazardous Ranking
System score af 16.67, maxing it eligible Icor ramedial r=sgcnse
action under %the Czmprehensive Environmental Fesgonse, )
Compensation, and Liability Act (CERCLA). )

On October 11, *983 EPA issued an Administrative Crder on

Consent {Docket # TERCLA VIII 83-03) stating that the site
presented a potent:al threat for release cf hazardcus supstances
into the ground water. The Order directed St. Regis Corgcraticn
to begin remedial investigations, feasibility studies, r
remedial action prcgrams. Champion International Ccore
assumed all responsibility for the Crder when ;
merged with St. Regls Corporation in January,

3



have rceen :iled =< Zate 3against lhamplcn Internaticnal
Corporation or any cther potentially raspcnsidle garty £2r- tne
ibby site =o <InducT <cleanup actlivities.

lemedial invwes-izaticn 3and fsasibility seudy 2ztivitias waere
megun in 1383 By =I. Regis The ciectives cf the Lavestizaticns
<ere to define =nhe .imits 3and extent cf{ site contamination, and
develop and evaluate available alternatives for minimizing and

- b

mitigating the encdangerment gosed by
the ‘environment. These investigative activities have resulitad in
Phases I through I7 Zield investigaticn reports, reports of
ongoing water sampling programs, laboratory and field tests t2
determine most eifective site cleanup programs, and feasizili:iy

‘studies evaluating cleanup alternatives. A complete list of

reports used %o <Zetermine the remedies described ia this Reccrd
of Decision is 1iacluded in the administrative reccrd.

A remedial -nvestigation and feasibility stucdy for crerabdble
unit 1 of Phase IV was completed in July 1986. It addressed
public exposure To contaminated ground water. As a result ci
this investigaticn, EZPA reccmmended that an alternate water
source be supplied to residents whose wells were contaminated by
ground water emanating from the facility. This recommendation
was approved in a September 26, 1986 Record of Decision.
Implementation <f the remedial action was conducted by Champicn
International Corporation, pursuant to the existing
administrative crder. Investigative activities since that =
have addressed the remainder of the envircnmental and public
health threats pcsed by the site. Documentation 2¢f activw=t:
subsequent to the 1386 ROD is included in the Remedial
Investigation Report, April 1988 and public review draft of =<he
Teasibility Stucy Zzor Site Remediation, November "288.

Special Notice for remedial design and remedial actizn as
described in Seczicn 122 of CERCLA has not yet zeen provided =2
Champion International. EPA anticipates issuing Sgecial Notice
approximately two weeks subsequent to finalization of this ROD.
Negotiations are predicted to ccmmence shortly thereafter and
culminate in a iudicial consent decree for implementation ci
remedial design and remedial acticn, recovery of 21l past ZPA
expenditures-reiated to the site, and provision £:2r cngoing
reimbursement ci Zfuture EPA costs. It is anticipated %that =
State of Mcntana will also participate in the csonsent decree an
seek reimbursement Zor past costs. The consent decree shouid &
formalized no later than 120 days after issuance cf{ Special
Notice, but Champicn International, MDHES and EPA have all
expressed a strcng desire to conduct the consent trocess 10 an
expediticus fashion.

he
-]
EY

d
e

s b .

(the potentially responsible party, or PRP), ZPA and MLDHES s:ince
site investigative work began in the early 1980s. Accounts cf

Technical <discussions have bteen conducted tetween Champicn

4
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Septemcer, 1987 wnich :dentified numerous major deficienc:ies.
Since that +*ime meetings have feen held general7/ ever{ cther
month to try and resolve differences in process, technica:l
interpretations and remedial alternative evaluat ion. summar:as
of these meetings have rteen formalized into memoranda 1n =nhe
addministrative record

. Community Relations History

Although community interest in the Libby site has Zeen
relatively low, ZPA and MLCHES maintained an active communit;
relations program curing RI/FS activities. Tact sheets or
project updates were prepared at various stages to inform Libby
residents of the status of site activities. MDHES and ZIPA
conducted interviews cf lccal officials and residents 1in January,
1988 to determine the adequacy of the agencies' information
distribution system.

An administrative record has teen established for the Libby
site. The record is available near the site in the offices of
the Lincoln Ccunty Sanitarian, 418 Main Avenue, Libby, Monzana,
and in the docket review room of the U.S. =nvircnmental :
Protection Agency's Montana Cperations Office, 231 S. Park,
jelena, Montana. Reccrds at both lccaticns may ze reviewed

during necrmal fusiness hours.

In order =2 assure that interested persons, including
pctentially responsible parties, may participate in the
development of <the Libby administrative record, zhe follcw:.ng
actions have teen tTaxen:

1. Pursuant to Section 117(a) of CERCLA, a1 propcsed cian
,7as made available to Libby citizens, l.egislators,

potentially responsible parties, and cther cterscns
plan summarized the RI/FS process, descrited the r
action alternatives, and provided a brief analysis

alternatives preferred by EPA and MDHES. The propcsed tlan
was mailed to persons cn the EPA mailing list, distrizutad

in the weekly city newspaper, and made available at <he
public repcsitcry in the County Sanitarian's office.
Notification of the availability of the plan was made via
newspaper notice.

2. Concurrent with distribution of the prorosed plan was
the initiation of 2 30-day public comment zeriecd =3 3l.:2w

2



cersons T3 grow Ze cffiicial ccmment In Tne ZSian and Iiner
Aocuments <onta.ned in the administrative reccrd.

1. *n order =z grovide another opportunity for public
~omment and discussion on the propcsed plan and other Libby
s1te issues 3as nacessary, & public meeting was held 2n

November 29 at 7:00 p.m. in the Lincoln County Annex
Building in Lipecy. The date, time and place c¢f this public
meeting was published in the proposed plan as well as two
editions of the lccal newspaper. Alsc, public service
announcements were brcadcast as news items on the local
radio station.

4. Verbal comments and questions were noted during the
meeting. In all :instances, responses were :mmediately
supplied to the public at the meeting. Written comments
have been accepted for the duraticn of “he public comment
pericd. A response has teen prepared for each of these
comments. The ccmments, questions and responses are
contained in the Responsiveness Summary attached to this
document.

Subsequent to the selection of remedial response actions
described in this document, through the signing of this document,
EPA will publish the Record of Decision as a final plan.

Included in the final plan is a discussion cf any significant
changes, and the reascns for those changes, Irom the proposed
plan. Included in the final plan will be a response to each of
the significant ccmments or questions submitted curing the public
comment period. Annocuncement of 'the availability of the final
plan will be made by notice in the Libby newspaper. The final
plan will be made available for review in the public repository,
and for review and czcpying at the EPA cffice in Eelena, Montana.
A thirty day public zomment pericd will ze provided for the final
plan. '

The availability of technical assistance grants for citizen
groups was publicly noticed in various Montana newspapers curing
the gpring of 1988. ~rfurther notice was verbtally :ssued in Libby
during a presentation to the local Rotary group, and to the
Lincoln County Sanitarian, since he s the primary local czntact
for persons interested in the site. No grants were requested or
awarded for this acticen. '

IV. Scope and Role of Response Actions

The response actions selected for implementation at the
Libby site are designed to alleviate the primary threats to :
public health and the environment, posed by ccntaminant scurces
and contaminant migration, for the soils and upper aquifer. The
response action for the lower aquifer is intended to aid the

6



Agency -n finding 3 r2.12c.2, I8t eflacTive Tlzan Lz, ALLz msa
espcnse actions may Ce evaluated in terms <I sariarate cgeraidle
units or sub-acticns, they are actually very cepencent upen
~oncurrent -.mplementaticn. The follewlng paragragns riefly
Aescrize The ~hree maj)or sub-actions; soils, upper 3juifsr and
lower zguiyfer. A more Th<rzsugh <characterizatizn I Tnhe sup-
acticns (xnown as_cgeraple units 1n the 7S repcort. may Ze Icund
in the RI Report.*
Soils/Source Areias: 3S0ils - scme areas <-ZI the site are
~ontaminated with wocd treat. 3 compounds (Figure 4). These
areas are ccns.cdered "sources'" because they grovide an
sngoing source of <cntaminant lcading to the grcound water
through precipitation infiltration and leacning. They also
pose a direct zontact threat. In order no =2Ifiectively
address grcund w“ater ~<lean up, the source areis mMust Ce
~ieansed oI contaminants or isolated frcm the hydrcegeolegic

system.

Uvoper Aguifer: The Libby ground water system has Ceen
severely impacted zy the uncontrolled migration of wood
treating ccmpounds {rom the unsaturated zone, or source
areas, into the shallow upper aquifer. The hydrogeologic
system is generally characterized by highly transmissive
deposits which transport a prolific ground wvater flow from
the site north and northwest toward the City of Libby. The
upper aquifer, _ocated between depths of approximately '3 =2
70 feet, is ccntaminated primarily by cdissclved
constituents. The upper aquifer is most ccmmenly used <o
drinking water and irrigation wells down gradient, a‘thcu
-here is currently 2 prohibition against dril’ling new wel
‘in the city cf Zibbky, and almost all residents locatad
w1thin the <ontaminant plumes use city water Ior <4rinkin
and irrigation purposes.* In order to allow residential =2
sther use <f grcund water from this system in the forseeable
future an act.ve remediation program must Ze -.niziated.
Ntherwise, :he orohibition against drilling new wells must

w-n (A

e extended until such time as natural attenuation
,alleviates -he Dubll” health and envircnmental threat

_cwer Agquifer: The Lower aguifer is separated Ifrcm zhe
upper Ry a :e;at*"e;v low permeability zcne apgproximateiy >3
feet thick which generally provides a hydraulic separaticn

*Some well owners within the historical boundaries of the ccontam-
inant plumes have refused to stop using well water for certain
functions, usually lawn or garden irrigation. Three wells arse
still used by the cwners and families as a source of drinking
water. All three cfi these wells are on the very edges of %he
contaminant plume, and the risk is not considered %o te h
However, Champion International continues ©o attempt T2 ¢ A
the well cwners to accept the buy-water opticn (September, - 33

2
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retween the Two systems. The iower aquifer ranges 1n depth
trem appreximately '20 T2 6] feet below ground surface.
This systzem s lass well Zefined than the ugpgper iaguifer zut
-3 -hought << exdizZit Nigh transmissivities 3s well., Weed
-reating compounds are Izsund in the deep aquifer :n a

dissolved state, but =he problem 1s compounded by the
presence of light and dense non-aqueous phase <ils which
. - provide a continuous source of new contaminants to th
system. 2ecause <f the excellent hydraulic properties of
the upper aquifer, no residential or irrigation wells are
located in the lcwer agquifer downgradient <-f the site.

Therefore, there are <hree distinct majcr sub-actions a2t <he
Libby site which may re cdefined by media. This Record of
Decision details the remedy selection process :Izr the entire site
as a single response acticn, 2ut In fact the prccess used to
select the feasible alternatives was conducted ty the media of
concern. A thorough explanation of the rationale £or this
approach and the complete analysis may te found :n the
Feasibility Study for Site Remediation.4

o)

V. Summary of Site Characteristics

As discussed earlier, wood treating fluids and constituents
are the contaminants of concern at the site. <eontaminants are
found in soils and sediments at several different .ocations
including former waste pits, tank storage areas, and tutt 4dip and
treatment tank sites. The czcntaminants are the result cf dumping
of spent fluids, overflow cfi treatment tanks, and spills. The
four different wood <reating ccompounds used inclucde creosote,
pentachlorophenol, ccpper-chromium-arsenate salts, and a mixtur
of warious compounds including creosote and genta. In addit:on
certain carrier fuels c¢r cils were used with the treating
compounds, and these have contributed primarily wvoliatile organ
contaminants to the environment. The remainder ~<-f “his sectic
will discuss first the characteristics of %he ccntaminant
qompoyunds used, and then the extent of contaminaticn :in the scils
and upper and lower aquifers.

e

’

~
[

n

- Contaminart Characterization

Creosote: <{reosote is a_complex mixture <:Z <rganic
compounds produced frcm coal.’ At least 200 compounds have ceen
identified in creosote, although it is possible %hat several
thousand different compounds ccould be isolated. Most of thcse
are present in very small amounts. The major <omponents of
creosote are the neutral fraction polynuclear aromatic
hydrocarbons (PAH). Other components include tar acids, such as
phenols and cresols; %“ar tases, such as pyridenes and acridine;
and the nitrogen ceontaining polycyclic hydrocarkon <ompounds such

3



as guinciine. Zecause cressct2 13 3 Z.end oI ZTtal Zistilliticn
processes 1t 2ces ot “ave a definite ccmpositizcn, 2:nd zaysical
properties, such as specific gravi ty and PAH content, may vary by
manufacturer and/cr 2y applicaticn (gcles vs. railrcad zies,

atc.).

The PAHs are the primary ccmponents of creoscte wnhich are of
concern at the Libby site. The PAHs have variable solubliities
which decrease with increasing molecular weight, Irom about 34
ppm for napthalene to <! ppb for renzol(g,h,i)- pyrene.% (This
laYge difference :1n solubilities has important impiicaticns for
treatment design.; The property of solubility can rce used as a
guide for adsorptive behavior. As aqueous solubility decreases,
adsorption increases. Because of the low solubility of some of
the PAHs, adsorrticn conto subsurface sediments has rCeen 2
dominant process 1n ccntrol of their migration. The solubilities
and adsorptive properties of PAHs tcgether control the
environmental mobility. It is expected that the .ighter, more
soluble compounds will have migrated further than the heavier
compounds which will be adsorbed cnto sediments in relatively
greater concentrations. The PAH compounds are also considered
non-volatile under ambient conditions, but this prcperty varies
considerably with molecular weight, with the heavier compounds
generally less volatile or susceptible to move into the gaseous
state.

Pentachlorcphenol: The technical grade centachlorophenol
(penta cr PCP) csed fcr treating wood contains 85 <o 90% penta.
The remaining materials are 2,3,4,6-tetrachlorochenocl, 4 %o 8%;
"higher chlcrcprenols," 2 to 6%; and dioxins 0.13.° OQOther
compounds are produced as contaminants during manufacture,
including ccomplex phenols, ethers, ¢hlorinated dikenzofurans and
~nlorinated diktenzo-p-dioxins. The principal chlerzsdizsxin and
chlorodibenzofuran contaminants found in penta are thcse _
containing six =0 eight chlorines (hexa, hepta and ccta).? The
most toxic isomer, 2,3,7,8-tetrachlcrodibenze~p-disxin, has not
been detected in any analysis of soil, o0il or ground water at %he
site. :

“enta is a mild acid which ionizes in soluticn to2 form
pentachlorophenate anion. The ionization is dependent upon pH of
the environment, and its aqueous solubility may therefcre vary

greatly. Penta is volatile enough to be steam distilled, and the
relatively high volatility, compared to other chlorlnated crganic
compounds of low vapor pressure, can cause losses of genta frem
soils similar to those cf the lightest PAH ccmpounds.

The dioxins and furans contained in penta display different
physical characteristics. They generally have very low
solubilities, in the part-per-trillion range, and they are more
adsorptive than even the heaviest PAH compound. Vapor pressures
for dioxins and furans are lower than the PAHs as well, and they

9



are cznsidered ncn-veolatile at amgpiant <TondilTizh The l:
solubirlity and high adsorpt:ic ::eﬁfic; ents nelp =2 =2xpla.n way
dioxins and furans have not teen enccuntered in grcund water
samples, withcut NAPL present, at Libby.
Jcpper-Chrcmium-Arsenate: & CCpper-Thrcmium-Arsenats o ICA)
salts solution was used tO treat wood Zor a relat:ively short =ime
during the late i1960s. The salt solution probably alsoc contained

fluoride and dinitrecphenol. A fire retardant was also telieved
‘ta have been used wnich contained zinc chloride, chromium, Bberic
acid and ammonium suifate. The primary contaminants of concern
from these solutions appear tc be zinc and arsenic In some ground
water wells. Nickel and lead have been detected above background
levels as well. (It should ke noted that fuels or carrier o2ils
may also have czontrisuted metals to the soils and ground water.?

Other Compcunds: olatile corganic compounds sSuch as Cenzene
and methylene < ior:Ze nave rceen cdetected in ground water
samples. These zompounds are thought to have derived from the
carrier fuels, :-1ils or solvents used in the various treating
processes. ror instance, diesel fuel, which contains tenzene, is
commonly added to penta pricor to butt dip cperaticns. The
volatiles are generally very soluble in ground water. Tor
example, benzene has an aqueous solubility of 1,850 ppm at 25°C,
more than one million times greater than dioxins. The volatiles
are generally not easily adsorbed onto soils cecause of their
high solubilities, tut they have a much higher wolatilizaticn
potential at ambient conditions.

Extent of Contamination

The follcwing raragraphs descrite the extent 2%,
~ontamination at the site 1in terms of cocntaminant zZoncentratizsns,
locations, migraticn routes, etc. Cetailed analyses of site
characteristics, including the extent of ccnfam**at‘ , 32re
available in documents contained within the admin: s::at;ve

, record, including the 1988 RI Report, the March 1386 Fhase I7 RI
Report, and sampling data summarlies Ircm all histcrical s:icte

invegtigations.

Soils: . Soil contamination at the site wvariss zrsatly, ~ct
only between source areas but also within scurce arsas.
Yolatiles such as xylene have Teen detected, ut in relatively
small concentrations. Most of the very volatil2 czmpounds have

probably migrated into the ground water or were volatilized
during exposure to atmospheric conditions. Elevated levels o
metals such as zinc and lead have been detected in scme sampl
locations but overall the concentrations are not of csosncern
(Because of the short time span during which metal saits =r
compounds were used, i1t is possible that a discrete substra
horizon may bte encountered during soils remediatizn whigch
contains higher ccncentrations.)

+
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The primary zcnTaminants cf concern Lo Tne 32iL.s ancg
subsurface sediments are the PAHs, centa and t©2 a lesser =xtant,
dicxins. Table ' lists a summary of ccntaminant <oncentrat:icns
detected in samples Ircm Zest pits and 2crings izeoem the waste it
area, the tank farm, 3ind the treatment areas. TFigure £ <Zepicis
rhe sampling lccatizns withln the zZanx 2arm area, alner al spirits

rank area, retort area, runoff collection ditch, cutt dip
treatment area, and waste pit area.

.+« Measured soil PAH values ranged frcm non-detectable to ger
cent concentraticns .n the waste pit area at one depth. The
waste pit area had the highest PAH soil concentrations of any of
the treatment, storage or waste dispcsal areas. Measured 2CP
values ranged frem non-detectable to over 2,700 ppm 1n the waste
pit area, which also had the highest overall ?CP ccncentrations
of any of the waste areas. The highest concentraticons cf dicxins
and furans are from -he butt dip tank area (Table 2). The dioxin
homologs most often Zetected, and in the highest concentraticns,
are octa and hepta. Sampling coverage for dioxins and furans at
the site is not extensive. However, the results of the analyses
conducted are consistent with data on dioxins and furans from
other wood treating facilities, in both the homologs found and
the relatively low concentrations.

Overall, scil concentrations have been relatively well
defined in a horizontal scale. Extensive samplings during =the
various investigaticns at the site have defined <he limits of
contamination arouncd the known treatment, storage and disposal
areas. Vertical extent of contamination is less well defined,
for twWwo reasons. Wcced treating fluids have Teen migrating
downward througn the unsaturated zone and intc the sediments of
the upper aquifer. Zampling at depths well telcw the water =ziabDle
indicates the presence of contaminated sediments. The
contaminants have therefore keen able o migrate quickly thrcugh
the highly porous soils and sediments underlying The waste areas.

The second reason why the vertical extent is less well quantiiiad
is a problem of definition of the source areas. As describked
previously, many of the contaminant ccmpounds adsorb readily c<onto

solid matrices. O0ils which have migrated with the ground water
in a separate phase may ultimately adhere to sediments well
within the water tabkle and far from the original place of
deposition. In this respect, those adsorbed contaminants are ncw
a non-aqueous phase source of further agqueous ccntaminaticn

This problem helps to explain why the division Ccetween scils or
source cleanup and ground water remediation is not exact.

Upper Aquifer: The extent of contamination in the upper
aquifer has been well delimited. The primary contaminants of
concern in the ground water are the PAH compounds and penta.
Certain metals, such as arsenic and zinc, have Tteen detected
above background, but arsenic (above background, telow Maximum

11



TABLE 1

CONTAMINANT CONCENTRATIONS AND SOIL SOURCE AREAS DESIGN CRITERIA

__Design Volumes “t_ll| Ionun:inogmlcl Cu\:h\ogmlcz
Totsal [ 04 e PNis Voletile Organic Campounds (mg/hgl Wetaly (sy/hg)
Volumes So i) Rochs  (@g/hg) (eg/h9) (ag/hg) ' Sensene Toluene Nylene As Cr ”"n
Waste Pit Arge 21,500 12,230 4,310
- Nunber of Semples 3’ ”n n 15 13 [} 13 1 15
- Rusber of Senples Above 1 50 %0 0 4 [ ] ) 13 15
Detection
- Wintmum Concentration 1.0 2.0 L8 - .0l 0.06 2.0 ! 5.0
- Nantaun Concentration 2100 265%3.0 1384.0 . [} 10.60 440 20 $0.0
- Geomtric Meens 8. 891.9 164. 4 - .024 0.72 L 1 (19 }Y
Tank farm 7.5« 6,000 1,150
- Avmber of Samples 3 2! 4 ) 3 3 3 )
- Hewber of Samples Above 1} 1 ’ ? 9
betoctiion
- Hintown Concentration <) A48 1. 362 » P ;) 1.02 ) ] 3
- Mentawm Concontration 16 2)2.0 110 » . 1.38 19 9 10.0
- Cooustric Nesms 6.4 10.9 1o.1 » .8 1 10 .« ’.10
sutl 0ip Aree orn 040 2)0
Single Oete Point 260 3.0 21,100 1] [} 0.1) 1.0 L N 12

=
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POLYCHLORINATED FURANS AND DIOXINS (PPB) IN SELECTED SAMPLES'-?

TABLE 2

Soll
Woste Waste Waste Tank But¥ DTp Bult Dlp Avorago‘ Average
Pit Plt Pit form Tonk Tank Soll ot
3 Concentratlon 0il Concentration
Sompie Solt: Soil i
Number Somple 3013 3017 3033 5041  Somple’ 3i2-3 6004
fFurens
tetrs <0.084 «0.017 <«0.020 <«0.0045 <0.026 <0.0091 <0.031 2, <1.4 <i.9
penta 0.64 3.0 <«0.021 1.0 8.9 <0.3) 1.29 _ n, 4.6 32.8
hexs 23.0 23.9 4.2 1.3 196.0 1.0 18.67 148 1160 934
hepte 110.0 160.0 42.9 06.6 1220.0 12.0 116.6 145 1190 64
octa 130.0 1.0 37.8 74.2 593.0 100.0 100.4 3410 66300 44,0883
Dlioxins
tetreo <0.13 <0.020 <«0.0V? <«0.007% <0.029 <0.0093 <0.04) <), <«0.% <«0.908
pente <0.3) <«0.0063 <0.10 <0.037 1%.6 <0.14 0.3 b, <0.4% <3.9
hone 6.4 2.4 2.9 j.0 194.0 7.0 6.9%4 6. 662 3%
hepts 200.0 121.0 97.2 142.0 4,030.0 190.0 210.8 1,430 ii,100 6,279
octs 840.0 202.0 226.0 499.0 1,200.0 870.0 428.7 26,100 42,800 34,450

! From "June 1983 Water Quallty Report, Ground Weter Contomination Site, Libby, Montane™ Voi. | - Summery, WCC,

January 1984

2 From "Phase 1V, Step 3 Remedial investigations Report, Ground Weter Contamination Site, Libby, Montans™

Vol.

t - WCC; Aprit 1908

3 Sompiod during July 1988

4 Aversge Concentration |s Celculoted By The Wolghted Average Based On Mass 0! Contaminated Soi) From The Throe

Aress
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~Aantaminant Zevel ‘MCL) 1n 3afa Zrinking WNatar o= izgears T e
timicad =o Wells clcse 7o -ne szurce and scme .32.3°24d <Sff-351-2
wells near the Champicn prcogerty line. TCertain ~clatille crganic
compounds, such as tenzene and methylene chlor:de, :zccur :in zhe
ground water, Zut attempts t2 predict migrat:on zZehavior have
mneen unsuccessiul. For Lnstance, Tenzene concentratisns <3J zpbd
mave Ceen measured at sever3al lccatizcns within Tne ZAH plume, zu:t
rhese are not consistent. 7olatile organics may ZTe the result of
source oil presence :n the aquifers which continue T2 contrilute
to ground water ccntamination. Dioxins and furans have not Zeen

detected in ground water samples which 4o not c<czsntain a neon-
aQerus rhase component.

Tigures 6, 7, and 8 depict isoconcentratic
pentachlorophenol, ncn-carcinogenic PAHs and car
(including suspected) PAHs in the upper aquifer. All of the
plumes presented iIn tThese figures reflect the area ground water
£low trending north ©5 northwest. Highest concentrations of
contaminants are found immediately telow the waste dispeosal
areas. For PAHs and penta the concentration gradients are guite
steep with higher ccncentrations near the source. Penta
concentrations decrease rapidly away from the scurce, and near
the property boundary concentrations are approximately 100 ppb.
PAH concentration plots are similar. Concentraticns of PAH
compounds vary from hundreds of parts per millicn near the waste
pit area to hundreds of parts per billion near the Champion
property boundary. All of the plots show that agueous phase
contamination in the ground water has migrated scme distance fr
the source areas. The fact that ccontaminants have not migratad
further in the ground water, given the system's high
‘wransmissivity 2nd the length of %“ime since ccontaminants were
propably intrecduced t2 the system, 1s somewhat surprising.
Sowever, diffusion, microbiological decay and ccntaminant
adsorption onto sediments has probably controlled zhe lateral
extent of contamination.

<cm

Lower Aguifer: There are fewer sampling .zcations in zhe
lower aquifer, out dissolved contaminant distrifution is felieved
to be similar to the upper aquifer. Contaminant ciumes extend
off site; in fact, penta concentrations may e =ven greater :in
some cf the deep aquifer wells than in the upper agui
6007, which is northwest and cutside of the upper z2qu
- plume, has revealed penta concentraticons in e - of
on more than cne sampling episode.

Definition of the lower aquifer and contamination in the
lower aquifer has bteen complicated by the presence cf ncn-agqueous
phase wood treating cils in some locations. ‘Woed treating fluids
may be lighter or denser than water and quite wviscous. Oils

which have not teen adsorbed onto soils or broken down -y A
bacterial activity have migrated into water Cearing fsrmatizons.
Once into the saturated zone, dense NAPLs cont:inue to resgend =2
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TABLE :
CONTAMINANTS DETECTED [N PRIVATE GROUNO-wWATER WELLS

No. of
Samples
"~ Geometric Above
Chemical Range (.q/1) Mean (.q/1)'" Detection
“Arsenic § -5 - 2
linc 130 - 2010 €42.60 12
Copper 23 - 160 §2.70 10
Chromium Il 3 6§ - 17 8.67 S
Lead 0 - 35 32.40 2
Nickel 7 - 79 23.80 4
Pentachlorophenol 2 - 3200 £2.12 23
Naphthalene 2 - 500 34.06 21
Acenaphthylene , 1 - 200 12.79 12
Acenaphthene 3 - 100 28.58 20
Fluorene 0.10 - 48 6.97 31
Phenanthrene 0.08 - 27 3.96 22
Anthracene 0.02 - 4 0.57 16
Fluoranthene 0.10 -~ 1.10 0.27 10
Pyrene 0.14 - 0.74 - 0.27 6
Chrysene 0.07 - § 0.24 4
Benzo(a)anthracene 0.09 - 0.09 0.09 1
1-methyl napthalene 5.4 - 270 71.18 7
2-methyl napthalene 4.90 - 78 32.83 7
Benzene 0.60 - 20 3.28 15
Toluene 0.10 - 51 1.81 13
Total Xylene 2 - 109 16.32 20
Methylene Chloride 0.80 - 16 2.53 6
2-Butanone 3.1 - 230 13.54 6
Ethylbenzene 0.15 - 19 2.50 10
1,1-dichlorocethane 0.5 - 0.6 0.55 2
Tetrachloroethylene 0.5 - 1.6 1.06 4
1,1,2-Trichloro-2,2,!- 2.60 - 16 6.45 2
Brifluorcethane

(" Only values measured above detection were used in calculating the
geometric mean. '

(2> No geometric mean concentration is calculated since this compound was
detected in only one well during one sampling period (July 1985) and
the concentration detected equals the detection limit.

(3) A11 Chromium 1s assumed to be trivalent.
* Compounds detected in HAPL in aqueous samples ar2 not necessariiy taciiizc.

Sheet ! of !
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TABLE ¢
CRITICAL TOXICITY FACTGRS®

icceptable Acceptable
{ntake for [ntake faor
Subchronic Chronic
Exposure Exposure Carcinogenic
(AIS)D (AIC)Y Potancy Factor'?
Chemical (.q/kq/day) (:q/ka/day) (ug/kg/day)”
Arsenic -~ -- 1.5 x 107,
Benzo(a)anthracene -~ -- 1.15 x 10725,
Chrysene , -- -- 1.15 x 10725,
Fluoranthene -- -- 1.15 x 10725,
Pyrene -- -- 1.15 x 102
Benzene | -- -- 5.2 x 107
Nickel 20 10 -
Lead .- - 1.4 -
Copper 37 37 -
Zinc 210 210 --
2-Butanone -- 50 --
Ethylbenzene 970 100 -
Toluene 430 © 300 -
Pentachlorophenol 30(T) 30 -
Chromium [II 14,000 1,000 -
Xylenes (total) 100 10 : -
Methylene chloride -- 60 7.5 x 1078
1,1-dichloroethane 1,200 120 --
Tetrachloroethylene .- 20 5.1 x 107}
1,1,2-Trichlore-2,2,1- -- 30,000 --
Trifluoroethane

*+ A1l values and factors are taken from the Superfund Public Health Evaly-
ation Manual, October 1986, Exhibits C-4 and C-6. These values are not
adjusted for site specific conditions.

(T) Indicates that the AIS is based on teratogenic or fetotoxic effects.

(1) These values are based on quantitative information from toxicolegical
research. AIS values are based on 10- to 90-day animal studies and AIC
values are based on long-term animal studies.

(2) The Vifetime cancer risk based on a 95-percent confidence 1imit.

(3 carcinogenic Potency Factor is based on 8enzo(a)pyrene.

Sheet | of 1
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TABLE =

EVALUATION OF EXPOSURE FACTORS
AND FINAL CHEMICAL SELECTION

Indicator Tentative Water

, Score vValye (V) Ranking‘!?  Solubility

Chemical PC NC PC NC (mg/1) ‘oc(z) 1
Arsenic *0.09 4 +
Benzene 0.0000252 0.0023 1 6 1.85 x 10° 60 +
Nickel 0.3365 1 +
Lead 0.0313 5 +
Copper 0.1142 3 +
Zinc 0.2151 2 +
2-Butanone 0.0018 7 .7 x 10° 4.5 +
Ethylbenzene .0002 9 1.52 x 102 165 +
Toluene .0003 8 §.35 x 102 206 +
Tetrachloroethylene 0.0000093 ' 2 12 (+)
Methylene Chloride 0.000014 11 (+)
1,1-01chloroethane 0.00002 10 (+)
Pentachlorophenol (+)
Chromium III (+)
Xylenes (total) (+)
Fluoranthene (+)
Pyrene (+)
Chrysene (+)
Benzo(a)anthracene (+)
1,1,2-Trichlore-2,2,1-Trifluorcethane (+)

() Indicator scores from Tables 0.1-4 and D.1-5
PC = Potential Carcinogen
NC = Non-Carcinogen

12) Kbciis the organic carbon partition coefficient and is the measure of the
re

ative sorption for organics

(3) 4 {ndicates selection of chemical as an indicator based on EPA recoemended
procedure and (+) indicates other chemicals selected as indicator chemicals

= Spouid be listed as carcinogen.

21990-21528 (219904716 8-16-38) (O8)
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nydrocarbens :n tais study. 17 should aliso ce
the geometric mean ccncentration for 2,3,7,8-te
p-dioxin (2,3,7,8-TCDD) is used in risk evaluat
<hereas dioxins and furans were not <Zetected in
the dissolved s%3a%te 228 %herefsre are not :sed 2 sund warter
indicater compounds. Finally, no samples collected at ik
detected 2,3,7,8-TCDD. nstead, higher chlorinated, 2,3,7,8-
dibenzo-p-dioxins and dibenzofurans (hexa, hepta and octa)
concentrations, and cther 4dioxin and furan isomers, have Lteen
converted to 2,3,7,8-TCDD using EPA equivalency calculaticns
(EPA/625-3-87- 012).

Y

Mma) O 0

Toxicity Assessment: The indicator compounds should
represent the most toxic, mobile and/or persistent hazardous
substances associated with the site. Toxicological research ¢
animals has provided much of the information with which the ri
evaluations are made. The tfollowing summarizes some of %h
toxicity effects cf <he indicator compounds:

<n
sX

© Ingestion cf certain indicator compounds has the
potential ©o cause damage to organs. 3enzene, copper
and pentachlorophenol can cause liver and kidney
damage.

¢ Inhalation of certain indicator ccmpounds may cause
adverse health effects. Many PAH compounds may te
absorbed into the body through the lungs, causing
problems similar to those resulting frcm ingestion.
Inhalation of arsenic can cause lung <ancer. Most of
the more volatile compounds can irritate the eyes and
upper respilratory *tract.

o Cermal apsorpticn of some compounds l2ads to similar
effects as ingestion. Contact with centachlgrcpneno-.
tenzene and PAHs may cause dermatiti

o Many of the indicator compounds, such as arsenic and
benzene, are Xnown or suspected carcincgens. Varicus
compounds are linked to mutagenic <r reproductive
effects. 3Some lighter molecular weight 2AHs are
considered pcossible initiators of carcincgenic effacts.

- - T e -

N

Exposure rPathways

Soils and Source Materials: The feasibility study¥
evaluated three different potential projected future exposure
scenarios and determined the risks associated with each scenaris.
‘The procedures and assumptions used in this evaluation were taken
from the Superfund Public Health Evaluation Manual, although more
appropriate, specific assumptions were used for given site
circumstances. The following exposure pathways were identifiad
as being of potential concern:

14



Fesidential Scen
~ne <Sr mMOre resil

ariz:

dences are constructed z-n the site.
2
2 Inhalatizn <f contaminated soils

o TCermal apsorption 2f ccntaminated soils

ndustriai Sz
continue to pe

ic: Assumes that <he
ed as an industr:ial $

P
acili

© Inhalation ¢f contaminated soils

© FZermai absorptlon cf contaminated soils
Zonstructizsn ~Norker Scenarlo:  Assumes That new

building constructicn takes place on siz2 and workers
are expcsed to ccntaminated soils.

o OCOral expcsure (ingestion) to contaminated soils
© Inhalaticn of contaminated soils

o UTJermal absorption of contaminated scils

Upper Aquifer Srcund Water: ZIxposure cathways Ior off-s
private wells were <Zevelcped in support of “he "st zrerable
Record of Decision, wvhich authorized an alternate water suppLiy
for those persons potentiaily exposed to2 cantam-“atea ground
water from private wells. Zermal absorprticn <or inhalaticn c¢f
solatile crganics while shcwering or cathing was =avaluated and
found not to ke a significant exposure pathway. The Zollcowing
exposure pathways, 2lso applicable 2 this study, were .dent.:
as being of potential ccncern:

o Ingestion of ccntaminated Zrinking water
L]
o ©Child ingesticn <f soil contaminated Ty grcound water
irrigation :
0 Ingestion cf hcme garden produce irri d with contaminrat
ground water

\[)

at

®

-
-

Lower Aquifer Sround Water: There are no xnown dcmestic
wells in use which are completed in the lower aquifer in this
area, nor are there likely to fe in the near future since the
city of Libby has enacted a prohibition on the installiaticn
ground water wells within the city limits. However, an anal
of potential human health impacts associated with contaminaz:
in the lower aquifer was ccnducted under a conservative, no-

(X '<: Q-

O o
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acticn scenaric wi

erepy a Zcmestlc-use walil woculld 2 Los3Tall
some time in the Zfuture. Cermal absorption <r -nha.acticn <i
solatile crganics while showering or rathing was dJdetermined =2
not ze a significant sxpcsure pathway. The fcl.cwWing 2xposure
~athways were :2entiiied 2s Teing cI fcotentlial cconcarn:

5 Inagestion ¢f zzcnzaminated 4drinking water

o ~hild ingestion of soil <ontaminated by grcund water
. 4 cirrigation

o Ingestion of home garden produce irrigated with contaminated
ground water

Risk Characterization: Solils and Source Materials

‘otential current human nfealth risks pecsed =y contaminated
soils have been minimized. <Clean £ill was placed =ver the
.contaminated soils during the dismantling cf the wood %treating
facilities and access to the mill is contrelled. =Imployees
engaged in investigation activities and pilot testing of
remediation alternatives follow safety procedures to reduce the
potential for inhalation, ingestion or dermal absorption of
contaminants. '

As noted earlier, three gotential projectad f;:ure exposure
scenarios are cons.dered in evaluat-“g the potentiai human heaith
risks posed by a no-acticn scenario. The results c¢f :hese are
described below. Table 6 provides a summary cf <he calculated
risks for each scenar:o.

fesidential Fcenario: The carcincgenic risks Izr =2ach zn-
site area range from approximately 9.6 x 1072 =2 3.: x 19~
assuming a maximum exposed individual is exposed ¢ zhe
calculated gecmertr>c mean concentraticn. The ccmbined area
garcinogenic risk is calculated to e 3.8 x 19=3 The majorizy
(>S0%) of carcincgenic risk for soils found iIn the waste pit 2nd
tank farm areas is attributable t£o suspected carcincgenic 2AH
compounds. The carc:inogenic risk £or soil samplss Zrem the zut<
dip area 1is p:imar;lv attributable to the 2,3,7,3-7CDD
equivalency (60%). Hazard indices for each ar=sa are teleow unizy,

indicating no potential non-carcinogenic risk.

Industrial Scenario: The total carcinogenic risks for =ach
on-site area range from approximately 5.7 x 10~ -4 fzr the but: 4
area to 8.2 x 1072 for the tank farm area assuming a maximum
exposed individual is exposed to the calculated geometric mean
concentration. The ccmbined area carcinogenic risk is calculiazad
to be 1.75 x 107 Tor dermal exposure in the 2ank farm and
dermal and inhalatlon exposure in the waste pit 3rea, =he
majority of the carcinogenic risk is attributable =2 suspectad

16



TABLE ©
SUMMARY OF HEALTH RISKS FOR EACH LOCATION AND SCENARIO

POTENTIAL CARCINOGENIC RISK _NONCARCINOGENIC_HAZARD INDICES
Weste Yenk Butt Al Weste Tenk Butt Al
. 'SCENARIO Pt form Oip Areos Pit form Oip Arees
Reslident el 202 %107 403 %10 s w107t 192k 107' 7.22x 107 464 x 107 1.3 « 1073 6.00 « 1074
(5.64 x 10°3)  (8.10 x 107Y)  (9.62 % 107Y) (3.84 x 1073) (1.54 x 10°) (9.28 x 1072) 2.76 x 10°2) (138 x 1072
Industrial
Dormal 9.0 410% 1.68%10% 200x10% 797 %10 321 w10 192107 3.81 x 1072 2.86 « 1072
(.80 x 107 (3.36 % 10°3) (4.00 x 107Y) (1.59 x 107%) (6.42 x 10°Y) (3.84 x 1074 .06 w1073 (3.2 4074
tnhalatlon 9.30 8 1077 335107 8.46x10% 7.80x 1077  1.89 x 107>  1.42 x 107 1.8 x 1073 1.5 » 1072
(1.66 x 10°%) (6.70 x 10°%)  (1.69 % 10°Y) (1.56 » 1073 (3.78 x 10°Y) (2.84 x 1074 (3.66 x 10°Y)  (3.30 107
Total 9.97 x |o‘: 202x 108 2004 10% 0.75x10% s.i0x102 3.3 x 107 7.64 x 1073 4.61 » 1073
(1.99 % 1074 (6,20 x 1073) (3.68 x 10°Y) (1.75 % 107 (1.02 x 1073) (6.68 x 1074 (.53 % 103 (9.22 1074
Construction Worker
Ocal 2.9 %5102 421 x10% 494103 195 k10 L3k 10? 7.4y %1073 6.8 x 1077 1.26 = 1072
Deraal 2.60x 10°%  462x1077 ss3 w10t 2204100 160 xt0Y  8.30 . 10! 7.65 » 107} 1.42 » 1073
Inhaletion 2.23x 1077 7.90x10°®  2.00x 107 1.8ax 1077 7.26410% 6.18x 1073 5.78 « 1072 7.40 » 1073
Tote! 2.63 %102 4135 x10% s . 107' 2.19x 10 1.60x 10?7 8.3¢ %1073 7.96 » 1072 1.41 = 1072
Note: Values In perentheses (ndicete the rlek estimated for the M&-l-u- Enposed individual (MEI) sssumed 10 be enposed 10 1008 of the

contemination (geometric) rether then 3%,

23990 -215%2%

(21990 -3T)

fFor the construction worker scenario, only 1008 meon conteminetion enposure (geomefric) wes

11-04-88) (OMB)
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~arcincgenic FAH czmpcounds. The cCarcinggeniz Cisk fsr scul
samples from the butt dip area is primarily attriZutacle <o =:he
2,3,7,8-TCDD equivalency (60%, one sample). Tor inhalation
axposure to tank farm soils 69% cf{ the carcinogenic risk :5s
attributable =2 arsenic. The nigrer arsenic .nhalatisn risk for
-he =ank farm .s Zdue T2 siightly higher arseni< <sncentratisns Ln
~ank farm soils and 3 greater pctency factor ISr arsenic
inhalation compared t:s PAH ccompound inhalation. However, =tne
risk due to inhalaticn exposure o2verall is small, 3.35 X 19-7
Hazard indices £or each area are celcw unity, indicating no
potential non-carcinogenic risk.

Construction Worker Scenario: Total carcincgenic risks for
each on-site area range from approximately 5.5 x 1079 to 4.8 x
10-6 assuming a maximum exposed individual. The_ccmbined area
carcinogenic risk .s calculated to e 2.19 x 10-°. For oral,

dermal and inhalaticn exposure in the waste pit area, and cral
and dermal exposure -n the tank farm area, the majority < the
risk stems frcm carcinogenic PAH ccmpounds. Risk due to
ingestion of butt dip soils is associated primarily with 2,3,
TCDD equivalency (76%, cne sample). Dermal exposure risk in
butt dip area is also primarily a result of 2,3,7,8-TCDD
equivalency, again tased on one sample. Seventy five percent cf
the risk associated with inhalation exposure in the tank farm
area soils 1is due to arsenic exposure. Finally, hazard indices
for each area as well as total hazard indices are below unity,
indicating no potential non-carcinogenic risk.

v ~J

o w

’
-
o

it should te noted that the risks due to ingestion and
dermal exposure <f soils from the butt dip area have zeen driven

- -t
-

primarily by the 2,3,7,8-TCDD equivalency czncentraticn of 2ne
sample. Other samples collected at the Libby site have c<ontained
dioxins and furans, zut -n typically lesser ~sncentraticons than
the butt dip area. More samples have recently rCeen collectad
from the butt dip and waste pit areas for dioxin/furan analyses;
results are cconsistent with the data used in zhe risk assessment

evaluations.
[ ]

Environmental Risks: Scils and Source Areas

Source controls already in place at the site effectively
reduce the environmental risks associated with czcntaminarted
soils. Water and sediment samples %“aken in pends con site and in
the surrounding creeks and rivers do not indicate the presence ct
contamination. A continued environmental threat is the potential
for further leaching of contaminants from source areas into the
area ground water.
Risk Characterizaticn: round Water, Upper 3Aquifer

A summary of the carcincgenic and noncarcincgenic ri3ks o7
all private, cff-site wells associated with the three diffaren:

17



TABLE 7

SUMMARY OF HAZARD INDICES AND CARCINOGENIC RISK
FOR OFF-SITE PRIVATE WELLS

UPPER AQUIFER - BASELINE PUBLIC HEALTH EVALUATION

Total
Subchronic Total Subchronic Total
Hazard Hazard Index for Total Chronic Carcinogenic
Index!" Fetotoxic Effects Hazard Index!'!) Risk
3
Ground-water ingestion 0.5533 3.1 0.9797 3.0 x 104"
2
Ingestion of soil .- - -- 1.3 x 10"

by children

Ingestion of vegetables

- | | 3.7 x 1077 to
irrigated with contaminated (2)
ground water 3.1 x 10

- ~-=  Risk analysis does not apply to this exposure scenario.

(M)A hazard index value of greater than 1.0 indicates a potential human health hazard.

2)  Risk attributed ﬁo suspected carcinogenic PAH compounds.

) Risk attributed to benzene, methylene chloride, and suspected carcinogenic PAH compounds.

Sheet | of 1
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-

ground watar =2XPCsur2 £ath<ays LS presentad Lin RESP P The

greatest carcinogenic risks are posed Dy pctential exposure -2

-

rhe suspected carcincgenic °RH ccmpounds by <drinking of ground

water (3.0 X 10‘7' ind .ngestion of soils irrigated with grcund
43acer ‘1.3 x "37%'. X range £ risks s ;::v;ded,f:: ~h
-agestion of garcen vegeztaZles_:irrilgjated witin zsntaminated srsund
vater (3.1 x 107° o 3.7 X '0-7). Total carcinogenic risk

associated with cumulative exposure under this scenario 1is
estimated to be 4.3 x 1074

)

' Chronic and subchrcnic {short %arm exposure) hazard indizes
have been determined by comparing the acceptable concentration of
a compound which prcduces toxic effects to the actual
concentration an individual may be expcsed Zo. If a hazard index
value (actual intake <concentraticon d1v1ded by =he acceptable
7alue) exceeds cne, a potential health risk may be assumed. The
subchronic hazard index for ZIeototoxic effects resulting from
centa exposure i1s 3., .ndicating a potential health risk. The
total chronic hazard index 1s extremely clocse to one.

Two other risk evaiuations were performed, cne for receptcrs
for the group of wells located within the current plume of
contamination, and another addressing receptors for only the four
individual wells within the current plume of ccntamination and
owned by persons not currently connected to the city water
system. The potential risks associated with these two
‘evaluations are ’ess than the risks calculated ior all ocff-s:izte
wells because cf %he assumpticns used in modeliing. Talculatiszn
used for all offi-site wells are based on potential ccncentraticns
in the.future, whereas concentrations used %o determine risks for
the latter two evaluations are based <n mean ccncentrations

(M )

-

within the plume and for the Iour wells, respectively. [(See
Table 8)

A no-action human heaith evaluation 4as ‘conducted using cata
for the four wells w“ithin the contaminant gplume, currently nsot
using municipal water for irrigation, and potent ally using well

water for consumpticn. {At present, only cne private well
xnpown ,to use contaminated cround water for consumption, des

r

repeated attempts to ccnvince the owner not t¢o do so. The w
is located very near the low concentration edge <f n~he upper
aquifer plume.) <oncentraticns used in determining the risks
were based cn prasent concentration, and projected for 10 year
and 30 year conditions. Table 9 presents the present and funm:
risks posed by ingestion of contaminated ground water at these
four locations. 2Risks were calculated assuming a 79-xg adul%
drinks 2 liters cf water a day for a lifetime carc‘wogenlc
potency factor,of 0.0115 uq/kg/day)“ Present risk is as nigh
as 3.24 x 1079 and the value increases in the future as glume
concentrations in the wvicinity of the wells get nigher.

a

® U

b= ot

+ (b

+

Ie



~ TABLES

SUMMARY OF HAZARD INDICES AND CARCINOGENIC RISK
FOR THE CONTAMINANT PLUMES

UPPER AQUIFER - BASELINE PUBLIC HEALTH EVALUATION

Total
Subchronic Total Subchronic Total
Hazard Hazard Index for Total Chronic Carcinogenic
Index (" Fetotoxic Effects Hazard Index‘!! Risk
3)
Ground-water ingestion - 3.1 0.0201 5.58 x 10-"
: (2
Ingestion of soil _ S -- -- -- 2.34 x 1073 ’
" by children :
Ingestion of vegetables Co-- -- -- 6.80 x 107%,to
5.62 x 10°

irrigated with contamtnated -~
ground water :

-~ Risk analysis does not apply to this exposure scenario.
‘) A hazard tindex value of greater than 1.0 Indicates a potential human health hazard.
() pisk attributed to suspected carcinogenic PAH compounds.

() Risk attributed to benzene, meth)lene chloride, and suspected carcinogenic PAH compounds.

Sheet | of 1
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TABLE 2

ESTIMATED GROUND WATER CARCINOGENIC RISK
FOR THE FUTURE - MO ACTION SCEMARIO
(Assuming Ingestion of Ground Water)

Carcinogenic Risk

. JWell No. Present 10-year Q-year
1023 2.71 x 1077 2.64 x 10°¢ 4.57 x 10°°
1100 3.24 x 107¢ 8.63 x 107* 3.15 x 1073
1108 1.21 x 107 3.63 x 107 1.18 x 1073
1030 2.86 x 107 7.63 x 10°* 2.03 x 107
Sheet | of
21990-215%25 (21990r-3T9 11-04-88) (C8B)
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Risk Character:zaticn: Grcound w¥ater, Lcwer Aqu:iisr

There are n<¢ ccmplete exposure pathways £2r -he lcwer
aguifer since tnere are nc xneown Z2omestic wells which are
zcmpieted In ThRIs ACriIcn. A Ruman health risx 2valuatisn was
~herefore performed Ior cnly ~ne scenario which assumes a
domestic-use well is installed in this aquifer at some time :n
the future. EIxposure gathwvays are the same as =-hcose for *he

‘upper aquifer.

Table 10 presents the carc:inogenic risks and hazard indices
for the no-actizcn exposure scenario. Carcinogenic risks are
slightly higher than those for =he upper aquifer (“otal 4.939 x
107%) because ccntaminant ==ncentrations are estimated %o b
higher than those calculated :n the baseline, ipper aquifer
evaluation. Once again, <he subchronic hazard :index for
fetotoxic effects raiated == centachlorophenol =xposure a=xceads
unity.

Environmental Risks: Ground Water, Upper and Lcower Aquifers

Environmental risks pcsed by contamination in the ground
waters of both aquifers are associated with continued degradation
of the aquifers and potential discharge of contaminant plumes to
surface waters of the Kootenai River and Flcwer Creek. Risk
evaluations are rcased on ccntinued migraticn cf clumes.

Both aquifers are contaminated with a variety of compounds,
some lighter than water and some more dense. The contaminat:cn
of the aquifers can e represented by plumes defined by years cf
jround water sampling and znalysis. These plumes appear <> ze .
migrating very slowly and may have reached a near steady state.
However, further plume migraticn presents further rotentiai
environmental risk, as incremental portions of +he aquifers are
damaged. Continued degracdation of the aquifers .s considered an
environmental risk. It is worth noting that Montana non-
degradation policies in ground water are cased cn -Ais approach.

&

9
A more recognizeable risk is posed by <o

ntinved clilume
migration until ground waters discharge into dcwngradient suriace
waters. No detectable concentrations of contaminants havs zsen
measured in either water or sediment samples taken frem the
Xootenai and Flower Creek, suggesting there have ceen no

environmental impacts to date.

A statistical model was used to evaluate the potential for
contaminant discharge to toth surface systems, using a plume
migration rate based on historical travel distance. Withour
remedial correction, the northwest-trending ground water piune
(Figure 9) is estimated to reach Flower Creek :1n approximataiy 13
years. The north-trending plume is estimated to reach *=he

‘9



TABLE 10
NO ACTION PUBLIC HEALTH EVALUATION SUMMARY OF
HAZARD INDICES AND CARCINOGENIC RISKS FOR LOWER AQUIFER

Total Subchronic Total
Total Subchronic Hazard Index for . Total Chronic Carcinogenic
Hazard Index!!’ Fetotoxic Substances Hazard Index'"’ Risk
| 3)
Ground water ingestion 0.148 76.7 0.556 3.29 x 107!
Ingestion of soil by - - . 1.67 x 107"
children
Ingestion of vegetables -- - ' -- 3.00 x 107
Irrigated with contaminated | to 3.59 x 107’
ground water
Total 0.148 76.7 0.556 4.99 x 107 to
4.96 x 107*

-- Risk analysis does not apply to this exposure scenario
(A hazard index . value:.of greater:than:1.0: Indicates a potential human health hazard

() p1sk attributed to suspected carcinogenic PAH compounds (benzo(a)anthracene, pyrene, Chrysene,
f luoranthene)

) pisk attributed to benzene, methylene chloride, tetrachloroethylene, and suspected carcinogenic
PAH compounds
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Xootenai River . approximately 15 years. Jther more mcpolle
contaminants, sSuch as penta, may reach these water systems :n
fewer years, 1if remedial action i1s not taken and ccntaminants

migrate.

Piezcmetriz 23%3 for the shallow aguifsr indiza
Tlower Creek may nct te recharged Zy ground water Il
east in the Libby area. Ground water gradients near
trend to the north, suggesting there 1s not recharge =2 &
sugface except possibly near the creek confluence with the
Xootenai River. Therefore, no significant envircnmental :impac:
is estimated for Flower Creek under a no-action scenario.

'Q
CJ
-
-

A numerical model was used to estimate a discharge <cf 22.51
million gallons ger <Zay from the upper aquifer into the Xootenai
River. The same volume was used for the lower aquifer which has
Jenerally lower croductivity, thus creating a conservative
assumption. ?Frcjected contaminant concentrations for the
Kootenai River are estimated using maximum and gecmetric mean
concentrations fcr each aquifer. Compounds evaluated are
indicator chemicals. Table 11 shows the resulting Kootenai River
concentration estimates. Comparison of these concentrations with
available Water Quality Criteria for Protection of Aquatic Life
indicates that values are relow existing acute and chronic
toxicity numbers, but organic concentrations are cbviously above
the existing non-degradation water guality criteria.

Evaluation cf =zhe potential for oil (preduct! migraticn iatsz
the Kootenai River was also conducted. Further mcvement 2f il
pools 1is conszde*ed unlikely because much of the cil is thougnt
to be captured in'small traps of lesser permeable materials and
sediment barriers.’ Additicnally, continued migration of the ocil
may have resulted in such depletion of poolied masses that

critical quantitié for movement may not ke present.

oo

dowever, an estimate cf the impact oI <il migration zased <2n
Jorst-case assumpticns was conducted. Using a 2-vear minimum
flow for the XKootenai River, it is calculated tha: preduct wouid
have o enter the river at a rate of 13 gal/day ia crder écr

penta or suspected carcincgenic compounds (as well as diktenzo-o-
dioxins and/ar furans) to te detectable at 2.5 parzs ger 2illion.
‘Although this is an unlikely scenario, the uncer<-ainties 1n the

assumptions used for predlctlon would indicate that monitoring <i

plume movement s essential
Vi Documentation of Significant Changes
Preferred Alternative - The following alternatives were

.dentified in the proposed plan as the remedies EPA and MDHES
preferred to be implemented at the Libby site:

© Soils and Source Areas - Alternative S5A2: ZIxcavation of

20



TABLE 1

ESTIMATED CONTAMINANT CONCENTRATIONS IN THE XOOTENAI RIVER
FOLLOWING GROUND WATER RECHARGE FROM THE UPPER ANO
LOWER AQUIFERS AT L[BBY, MONTANA

Yater Quailty Criteria

Using Upper Using Lower tor Protection of

Using Upoer Aquiter Using Lover Aquifer Aquartic Lite

Aquifer Geomertric Aquifer Gocmgtric Freshwater

Maximsum Hean Maxiaum Megn Aqute/Chronic’

Compound (ug/n (ug/1) (wgs/1) , {ug/1) S-VAR

3enzene 0.035 0.006 0.009 2.007 $,300/-~
Senzo(a)anthracene - 0.0002 0.0002 0.0002 0.0002 ca/we
2-8utancne 0.403 0.02¢ 0.01%8 9.013 c-/m--

Chromium 11! 0.030 Q.01% 0.240 0.033 1,700/210
Chrysene 3.009 Q0.0004 0.001 Q.0007 A
Cooper 9.28 0.092 Q0.030 0.009 "8/12
1,1 Dichioroethane 0.001 9.00! -~ - =f==
Ethyidenzene 0.033 0.004 0.007 0.003 12,000/--
.Fluoranthene 0.002 0.000% 0.001 0.0003 3,580/-~
Lead Q.061 0.057 0.123 0.022 82/3.2
Methylene Chloride 0.028 0.004 0.542 0.217 e

Nickel 0.138 0.042 0.133 0.038 - ', 400/160
Pentachloroohenci 5.80 0.0 4.03 0.184 20/13
Pyrene Q.00 0.0008% Q0.00! 0.0003 -

Tetrachioroethyifene 2.003 0.002 -- -- .5,280/840
Toluene 0.089 0,003 0.023 0.002 17,500/ -

1,1,2=-Trichioro~

2,2,}=Tritlyorcethane 0.028 Q.o0n -- -— —fm-
lylenes 0.191 0.011 - -~ c—f -
Zine 3.52 1,12 0.193 7.0865 ©120/110
Carcinogenic PAMs 0.012 0.002 Q0.004 .00 /-

PAM - polynuciear aramatic hydrocardon o
1 = USEPA, 1986, Ambient ¥ater Quality Criteria Maximum Freshwater Concentration for Chronic Zffects
L]
(pH = 7.8)
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sontamnaced s32:13 Ifrom the ZuwT Z2ip o3inZd Tank firs
areas and placement 1n the wasta p.2 area. nitial
phase <-f cicdegradation treatment. Transfer <f soils
lifts =2 =he .and treatment unit Ior f:inal tresatment
and 4ispes:itizn.  Tapping <% 13ind “reatment InlT.

> Upper Aqu:iler - Alternative S$8: ZIxzrac=nicn <f preoducs
saturated ccne near the waste p1t area. Separation of
cil phase, <reatment of ground water .n a fixed zed
bioreacticn u2nit, and re:injecticn cf treated watar =3
assist in cz2ntaminant reductisn in tThe wWaste pit area
saturated zone. Installation of injection wells 12 two
regicns =2 add nutrients and cxygen t< the aguifler
system, thereby stimulating biolcgic activity T2
metapclize ‘destrey) <ceontaminants in-situ.

» Lower Aquiler - Alt rnat*v $C: Implementation cf a
Z2ioremediaticn gilot Zest system T2 evaluate =he

effec-iveness of twls t=chnology, 10 ¢2njunction with
0il recovery techniques, in a region with heavy grcund
water contamination by dissolved and non-aqueous ghase
constituents. ?2ilot testing is projected to require
two years, although no time limit will be impeosed in
order not to constrict the completeness of the
evaluation. Subsequent to pilot testing EPA will
determine the feasibility of implementing a £full-scale
aquifer *emediaticn system. Shculd the technolicgies
not prove e: ective, the selected r=medy Wwill consist
of monitoring and instituticnal zontrcls, with ramedy
review at S year intervals. 1
Sescription of fignificant Changes: ZIPA proposed zhat i
~reatment and <ispositicn <f contaminated soils would Ze -2 an
unlined cell, in accordance with alternatiwve 3A2. This
alternative was selected ftased on a zelisf =hat zzntaminants 1n.
the land treatment Jemonstration unit woulid not migrate Zcwnward
through the treatment zone. Field data the land treatment
demonstration unit, received during the p :cmménf ceriod,
indigates that some downward migraticn cf nlorephenol
occurred during treatment. Although the ¢
detected at.various depths below the surface
well telow the cleanup levels prescrized later
presence of this compound demonstrates a potent:ial
during remedial acticen.
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EPA has therefore determined that the land treatment zand
disposal unit constructed for clean up of soils and source areas
will require a bottom liner system. The soils and source areas
response action 1is therefore based c¢on alternative 3A1. The liner
system will provide a lcw permeability tarrier %o lesachate
migration, and pctentially a contaminant sorgant as well.
Although alternative SA1 used a specific rarrier system <Zes:zn

-
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Ior 2pglneerin and <T2sT 3irmalys:is, Iinal Zetarminatizn of lanid

~rea tﬁent unit configurat:ion will Te made dgrzﬁq remedial Za2s.3zn.

This change 1is not a major change, and 1t dces not require ZPA to
:ot in public ccmment -n a proposed plan reflecting this change
‘See Zaecticn 117{b) =i CTZRCLA).

Another 1item wor'ﬁ mentioning 1s the <Zecisicn ©9 make an
interim remedy select:on for the lower aquifer response actizcn.
Although no menticn was made of this issue in the proposed plan,
ZPA .had anticipated selecting Alternative 5C as a final remedy,

pendlng successful pilot testing. However, due to the
uncertainties of the technolcgies which will re used tc evaluate
remediation of the lower aquifer, the Agency believes that a
final remedy determination should not be made at this time. The
significance of this decision is that a final remedy will be
selected in a subseguent Reccrd of Tecision. In all other ways,
~he alternative will te carried out as proposed.

VI. Description of Alternatives

A brief but comprehensive description of each of the
remedial action alternatives considered during detailed
evaluation for each of the three sub-actions will be presented.

A more thorough description and discussion of the alternatives is
presented in Chapters 6, 7 and 8 of the Feasibility Study Report
for Site Remediation, 1988. Codes used in these descriptions
(4A, 3B, etc) are consistent with those presented in the FS
Report.  Cauticn is given that capital, cperaticn and maintenance
O & M), and present worth ccosts, as well as timelines for
remedial action implementation and completicn, are necessarily
estimates which may Zze revised as further reméedial design :is
conducted.

Sub-Action A - Soils/ Source Areas

Table 12 lists the remedial alternatives considered for
soils ‘and source area remediation, and classifies those
alternatives as non-treatment, source control/centainment,
treatment, or innovative treatment alternatives. Table 13
presents a summary of the capital, O &8 M and present worth costs
for each contaminated soils remedial alternative. “Where
implementation requirements are the same for more than cne
alternative, discussion will be presented once and referenced
thereafter. Also, the description of applicable or relevant and
appropriate requirements is limited to those which are considered
majeor and/or unique to a certain alternative. For instance, all
excavation alternatives will have applicable requirements
concerning worker safety (0OSHA) and RCRA closure. However, =hese
are not discussed in detail for each excavation alternative. A
more comprehensive list of ARARs is available in Appendix X of
the Feasibility Study Report, and discussion of particular 3ARARs
for each alternative is contained in Chapters 6 and 8 of %=hat
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REMEDIAL ALTERNATIVES FOR SOIL: QPERABLE UNIT 4

Nontreatment 1A
2A
‘Source Control/Contairment JA
JA
Treatments CA
6A
Innovative Treatment 7A

No Action

Institutional Controls
Capping of Contaminated Soils
Excav§t1on and On-Site Landfill

fxcavation of Soils and On-Site Land

~Treatment

Excavation of Sails, On-Site
Incineration ana Land Oisposal

Excavation of Soils, Soil/Slurry
B8ioreactor Treatment and On-Site land
Disposal : '

21990-21525

(21990r6T1

9-01-48) (C®)
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TABLE 13
COST SUMMARY FOR REMEOIATION OF CONTAMINATED SOILS

Annual
Operation and . Present Unit!

: Captital Matintenance Value Cost

Alternat ive ' . Cost (3) Cost (3) Cost ($) ($/yd’)
yr 1 Yr 6'- Yr 2-5% Yr 2-30°

1A .- NO ACTION o —— I -
2A - INSTITUTIONAL CONTROLS 3,400 - 2,500 39,300 1
3A - CAPPING IN PLACE 1,814,000 --- 36,000 2,252,500 15
S5A - LAND TREATMENT

S5A-1 With liner 1,019,200 1,335,800 189,000 23,000 2,862,600 95

5A-2 Without liner 106,800 783,500 248,000 23,000 1,780,800 60
6A - INCINERATION 8,170,000 --- 124,000 7.947,300 265
JA - SOIL/SLURRY BIOREACTOR 4,828,900 - 23,000 4,933,500 164
' CQlosure

2 LTU operations _
3 Monitoring operations
' 30,000 yd” basis

Sheet | of |
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report.

Alternative tA - No Act:ion: This alternative assumes no acticn
w1lll Ce taken =2 <Contain or <reat <ontaminated sci.s at the site.
3ecause conrtaminazed soils ::n;-;yute t0 grounc water
contamination a no-acticn alternative will present s‘gnificant
long-term health risks. Short and long-term heaith risks ar
presented through exposure scenarios vnvolvlng land develooment
and/or industrial activity and/or construction activity.

Leaching of contaminants into the underlying grcund water systems
will continue to present an environmental threat. 7Tosts required
to implement and maintain this alternative are zero. No ARARs
are met by this alternative.

Altrternative 24 - Instituticnal Controls: Insti=zutional controls
applicable to soi1ls contamination censist of deed restricticns cn
land use as well as maintenance of existing site access
restrictions. Land deed restricticns would limit the potential
future uses in the event c¢cf a sale. Institutional controls
assume no actien will be taken to contain or treat contaminated
soils at the site. Institutional controls are not fully
protective of human health if implemented alone due to the
continued ground water pathway exposure and uncertainty
associated with deed restrictions maintenance. Short and long-
term health risks are presented through exposure scenarios
involving con-site industrial activity and/or construction
activity, unless limitations could ke placed cn :se by present or
future site owners. Leaching of contaminants into the underlying
ground water systems will continue to present an environmental
threat if this alternative is implemented alone. No ARARs are
met by this alternative.

Tosts required to implement this alternative are '

. approximately $3,400 in capital expenditure; $2,300 per vear :in
annual 0 & M; and $39,300 in present worth cost. Alihouéh
evaluated as a stand-alone remedial alternative, ;nstitutional
‘controls are also an integral part of many of <he remaining
alternatlves considered.

Alternative 3A - In-Place Capping cf Contaminated Scils:
Protective caps, considered an on-site waste containment
alternative, could te constructed over areas of highly
contaminated soils in the waste pit area, tank farm area and tut
dip tank area. Areas covered by the caps would te approximately
135,000 £t2 at the waste pit area, 77,300 ft2 at the tank farm
area and 12,300 £ at the butt dip tank area. Areas to ke
capped would be cleared of any existing structures and/cr

vegetation and graded to meet slope requirements. Monitoring

hed

wells would be ﬁnsta-Zed toth upgradient and dcwngradient
capped areas. Caps would be designed to: (1) provide long-:
minimization of migration of liquids through the czap, (2)‘
function with minimum maintenance, (3) promote drainage and

n2

2IM
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minimize cover abrasion or arosion, {(4) acccmodate settling and
subsidence, and (5) nhave a permeability less than or =2qual 2o ¢
permeability of 3ny oottom liner system or natural subsoils
present. Cap coastructicn could ze ;cmpleted in .ess than cne
vear, and moniicring would continue f2r 39 years.

he

Caps would prov:ide short-term protection of human heaith,
but long-term (>30 vears) protection is less certain, due to the
‘pqtential for failure or destruction cf the physical integqrit;
and possible halting cf monitoring. Environmental impacts are
lessened (relative to no-action) Tecause of the reduction in
fluid migration through the source materials and resultant
reduction in contaminant leaching into the ground water.

Capital cost t- implement this alternative s estimated to
be $1,814,000. Annual O & M costs are $36,000, while the present
worth cost is $2,2%2,500.

Relevant and apprcpriate requirements for this alternative
include certain portions of the RCRA Closure and Pcst Closure
care for a surface impoundment. Post closure care restricts the
use of the property as necessary to prevent damage to the cover,
a form of institutional control. Land disposal restrictions
would not be ARAR for this alternative because waste materials
will not be removed from existing locations and placement would
not occur. ARARs for this alternative would generally be met.
CERCLA's preference for remedies which use treatment to reduce
contaminant mobility, toxicity or volume would not be met.

Alternative SA(2) - Excavation and Land Treatmenr, #ithout Liner:

Contaminated soils from all waste areas would ke excavated
and treated in the waste pit area using enhanced biodegradaticn
techniques to reduce contaminant concentrations. The volume of
soils that require excavaticn and treatment is estimated tc :ze
30,000 yd3. Excavated soils from all locations would be treated
in the waste pit area until contaminant concentrations have ceen
redyced 50% to 80%. The butt dip and tank farm areas would be
backfilled after excavation, and relevant and apprcpriate RCRA
closure requirements would be met for these areas. All soils
targeted for treatment would te screened to remove rocks and
debris. After all contaminated soils are transferred, the waste
pit would be closed in accordance with relevant and appropriate
RCRA requirements. Prior to or concurrent with this activity the
second step treatment cell or unit would be constructed. This
land treatment unit (LTU) would consist of an unlined cell
approximately 3.5 acres in size surrounded by a berm designed to
divert run-on away from the unit and to contain runoff.
Contaminated soils from the waste pit, applied to the unit i:
stages, would be tilled to a depth of 12 inches, corresponding =2
the 2zone of incorporation. The treatment zone would extend t©o
approximately 5 feet below the initial ground surface. Since
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ground water 1s at a depth of 15 f{eet, the zase ¢f =ne =resatnent
zone would be more than ! meter above ground water as raquired by
RCRA land %reatment regulaticn (40 CFR 284.271(ec)(2))

Monitoring cI tne unsaturated :zcne withln the .lind trea-x
unit would be cznducted %o determine whether C2oNtaminants are
migrating through the treatment zone. Lysimeters would be
installed at the base of the treatment zone to collect soil pore
.liquid and soil ccres would be collected within the treatment
zone. Monitoring wells would be installed upgradient and
downgradient of the LTU to monitor ground water. The LTU would
be operated in acccrdance with RCRA regulations.

The LTU would te closed by capping when treatment 1is
complete (see later secticn cn cleanup criterial). Although
treatment would te conducted to achieve acceptable contaminant
concentrations, Zetermined using health based risk calculations,
capping 1s requ:.red fecause some level of contamination will
remain in the LTU. The cap system would consist ¢f (from the
base upward) (1) a 24-inch thick compacted clay layer, (2) a
geotextile filter fabric, and (3) a 3-inch thick gravel layer
with an asphalt tack coat. Closure and post closure care would
be done in accordance with RCRA requirements.

Biodegradation of organic wood treating wastes in a soils
matrix has been proven effective at other hazardous waste
locations throughout the country. Successful land treatment was
demonstrated at the 3Brainerd Superfund wood preserving site in
Minnesota® and a2 successful demonstration of PAH degradation was
conducted for the Paradise Land Treatment facility in
northwestern Montana?. BSench scale laboratory studies conducted
on wastes from =he Libby site indicate land treatment is a viable
approach for reducing especially PAH waste ccmponents (3See
Appendix N, Libby FS Report, 1988). Results of field .
demonstrations rerformed on Libby wastes using innovative
(enhanced biomass) land treatment techniques during the summer of
1988 suggest appreciable and relatively rapid degradation of
Penta and PAH ccmponents (See appendix O, Libby FS Report, :1288).
. A}

It is believed that land treatment biodegradation orccesses
would not reduce the low levels of chlorinated dibenzo-p-dioxins
and dibenzofurans found in some areas of soil contaminaticn. The
low permeability cap installed as part of the LTU closure would
prevent human or environmental exposure to these ccmpounds,
although, as discussed in alternative 3A, caps are not considered
protective in the long term because of the potential for failure
or destruction.

Long-term monitoring and maintenance requirements would need
to be established for this remedy. Short term exposure risks nay
be created; for instance, handling and processing of contaminated
materials increases the potential for exposure. Precauticns
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would need to Lte taken to prevent wWorker exposur2 %2
contamination during excavation and during land treatment as
well, since volatilization of some compounds will occur. Prcper
design, engineering ccontrols and worker protecticn can
offectively reduce potential risks.

This alternative would e expected to take 4 %o 6 years to
complete treatment and achieve LTU closure. Capital cost to
implement this alternative is estimated to be $89%0,300. Annual
O § ‘M costs are $248,600 for each year of active land treatment
(est. S years) and $23,000 per year thereafter. Present worth
cost is $1,780,800.

The major applicable or relevant and appropriate
requirements (ARARs) for this alternative are as follows. A land
treatment unit must te designed and operated to meet the RCRA
land treatment technology requirements, 40 CFR 264 Subpart M.
Relevant and appropr:ate or applicable requirements of RCRA 40
CFR 264 Subparts G, K, L, and N must ke followed to close the
butt dip, tank farm and waste pit areas, and to cap and close the
LTU. Because land treatment is considered land disposal, land
disposal restrictions are ARAR for the LTU, assuming that BDAT
concentrations cannot be met prior to placement by August 8§,
1990. In addition, based on field tests, one compound may remain
at concentrations above the BDAT levels, even after active
‘treatment is halted. Should placement of wastes in the LTU at
concentrations above BDAT levels appear to be the most likely
situation, a demonstration of no-migration from the LTU will
provide ARAR compliance. BDAT numbers which are achievable are
relevant and appropriate end ¢f treatment numbers for this
cleanup.

Alternative 5A(!) - Excavation and Land Treatment, with Liner:

This alternative is a variation on 5A(2) which requires
final treatment and disposal of materials in a lined LTU. The
following discussion will therefore only cover those porticons of
the alternative which differ f{rom that presented abcve.

The LTU design would consist of a lined area approximately
3.5 acres in size. The lining system would ke used to stop
migration of leachate from the LTU. One possible cdesign of a
liner system, evaluated in the FS report, would consist, frem the
base upward, of (1) an 18-inch thick compacted clay liner, (2) a
60-mil. thick high-density polyethylene (HDPE) geomembrane, (3) a
12-inch thick drainage sand layer, (4) a geotextile filter
fabric, and (S) an 18-inch thick clean fill layer protecting the
liner system from damage during operation of the LTU. This
composite liner would provide a barrier to the downward migration
of liquids from the LTU. The sand layer would drain any liguids
leaching through the soils overlying the liner. VLiquids would Ze
collected in a leachate collection sump and removed, stored in
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above-ground storage tanks and recycled in the LTU by irrization.
Leachate collected would be sampled periodically for
contamination. Monitcring wells would be installed upgradient
and downgradient of the LTU to monitor ground water.

The LTU would e closed by capping when treatment is
complete (see later section on cleanup criterial). The cap system
for this alternative would be different from that of the unlined
LTU system because a lower permeability is needed to reduce the
potential for water to collect in the bottom of the cell. The
cap system would consist, from the base upward, of (1) a 24-inch
thick compacted clay layer, (2) a 60-mil. thick HDPE geomembrane,
(3) a geotextile fabric protecting the geomembrane, (4) a 12-inch
thick drainage sand layer, (S) a geotextile filter fabric, and
(6) a 3-inch thick gravel layer with an asphalt tack coat.
Difficulties inherent in this alternative are similar to
alternative 5(A)2.

Capital cost to implement this alternative is estimated to
be $2,335,000. Annual O & M costs are $189,000 for each year of
active land treatment (est. S years) and $23,000 per year
thereafter. Present worth cost is $2,862, 600.

Applicable or relevant and appropriate requirements for
alternative S5(A)2 will be the same as for land treatment without
a liner. ARARs for this alternative would be met.

Alternatzve 6A - Excavation of Contamlnated Soils, On-Site
Incineration and Landfilling:

Contaminated soils from the tank farm and butt dip areas
would be excavated and placed into a bermed containment zone in
the area of the waste pit until the mobile incinerator is
operational. Excavation areas would be backfilled and closed. A
landfill would be constructed south of the waste pit.
Contaminated soils would be screened to remove debris and rocks
«which, after washing to remove the majority of contamination,
would be placed in the landfill. Contaminated soils would be fed
into a fluidized bed incinerator at a rate of approximately

,000 lbs/hr. Soils would be incinerated to approximately 85%
.of their original mass after organic components have been
oxidized. Treated soils would be placed in the landfill, which
would be designed for solid residues from a hazardous waste
incinerator.

Treatment by fluidized bed incineration is a proven
technology for sludges and liquid wastes and has been
demonstrated for treatments of organic compounds in soils. It is
believed that acceptable results can be expected for the
contaminated soils found at Libby, however a test burn would ke
required to demonstrate the required dioxin destruction and
removal efficiency of 99. 9999% This alternative would be
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expected to take tWo years to complete, Islicwed vy
monitoring of the land disposal cell for up to 39 yea

Capital cost tc implement this alternative is estimated to
~e $8,170,000. Annual 2 & M costs are $24,000 cer year for %he
next 30 years. The cresent worth cost is §7,247,3:00,.

The major applicable or relevant and appropriate
requirements (ARARs) for this alternative are as follows.
Ingineration of soils will require meeting the requirements of
RCRA technology standards for a hazardous waste incineration, 410
CFR 264 Subpart D. Montana has also developed emission standards
for the operation of an incinerator. The operation of the
incinerator would have to consider applicable new statiocnary
source requirements under the Clear Air Act. Montana Ambient Air
Quality Standards cannot ke exceeded. The excavation areas will
require closure as in alternative 5A(2), and the landfill used
for disposal of wastes and residues must te designed and cperated
according to RCRA requirements and closed under Subtitle C. Land
disposal requirements would be met for this alternative because
incineration is the rest demonstrated available technology (BDAT)
upon which the land disposal restricted waste concentrations were
developed. Therefore, BDAT treatment levels would be met prior
to placement in a land disposal unit. Incineration should reduce
the contaminants to concentrations less than those which would ke
subject to land disposal restrictions. There is some uncertainty
as to whether air requirements for incinerators could be met.
RCRA operational and closure ARARs would be met.

Alternative 7A - Zxcavation of Soils and Treatment using a
Soil/Slurry Bioreactor:

Contaminated scoils from the tank farm and butt dip areas
would be placed intc the bermed area of the waste pit. Front-end
loaders would feed soils into a hopper and conveyor to a primary
~screening step, which would segregate debris and rock from soils.
LRock and debris would be placed in a storage pile. After further
soils screening and "shredding" to reduce all materials to a fine
size, ,soils would enter the biotreatment units.

The soil/slurry bioreactor is considered an innovative
variation of soil biocdegradation processes descrirced earlier in
land treatment. Soils would be fed into a mixer and agitated
with a concentrated solution of microbes and surfactants. The
wet slurry passes through a spray washer where large particles
are mechanically washed and ejected, and fine slurry proceeds to
a series of liquid/solid contact bioreactors. Mixers or bottom
air spargers are used to enhance aerobic biodegradation. Once
treated, the slurry is dewatered, with solids removed to land
disposal or replacement in the excavation areas. Some treated
soils may need subsequent land farming to achieve requisite
cleanup levels. The rocks and debris separated from the soil
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during screening may be fed separately into the slurry bicreactor
for treatment, or used in conjunction with ground vater clean up.

The soil/slurry bioreactor should achieve necessary cleanup
levels, put it is recognized that additional land farming may be
required for some batches. Whether additicnal .3ind treatment is

conducted or not, a land disposal facility would be needed for
final disposition of the treated soils and possibly rock and
debris. The land disposal facility (or, if necessary, LTU) would
have similar design requirements as those dlscussed for
alternative S(A)2.

Evaluation ccnducted for the Feasibility Study Report
suggested that the soil/slurry bioreactor could achieve desired
cleanup levels within one year from implementation, but that site
demonstration may be required to verify this level of operational
effectiveness. Additiocnally, long-term monitoring and
maintenance requirements are established by the need for a
disposal area and/or land treatment unit. Short-term exposure
risks may be created using this alternative. For instance, as in
all excavation alternatives, handling and processing of
contaminated materials increases the potential for exposure, as
does shredding of soils for the bioreactor and volatilization of
organic compounds. Proper design, engineering controls and
worker protection can effectively reduce the potential risks.
Long-term protection of human health and the environment is
satisfactorily achieved in a manner similar to alternatives 5(A)1
ahd S(A)2, discussed above.

r Capital cost to implement this alternative is estimated to
Be $4,828,900. Annual O & M costs are $23,000 per year
thereafter for 30 years. The present worth cost is $4,933,500.

The major ARARs for this alternative are similar to those
discussed for alternative SA(2) above. Land disposal
restrictions are ARAR for this alternative assuming that
.treatment to less than BDAT concentrations and placement cannot
be completed by August 8, 1990. ARARs for this alternative would
be met.

'Stgj:-Actlon B - Ground Water Treatment, Upper Aquifer

_ Table 14 lists the remedial alternatives considered for
ground water treatment of the upper aquifer, and classifies those
alternatives as non-treatment, control/treatment and innovative
treatment alternatives. This operable unit is focused on
treatment of contamination within the upper water-bearing units
(approximately 15 to 70+ feet below ground water surface),
referred to in this document as the upper aquifer. Table !5
presents a summary of the capital, O & M and present worth costs
" ‘for each upper aquifer ground water treatment alternative. In
the following descriptions, where implementation requirements are
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| TABLE 14
REMEDIAL ALTERNATIVES FOR GROUND WATER: OPERABLE UNIT 8

MonTreatnent Alternatives 13 No Action

28 Monitoring

8 [nstitutional Controls
Control/Treatment 8 Pumping and Treatnment

Fixed Bed 8ioreactor
Rotating Biological Contactor
Granular Activated Carbon

-Innovative Treatment $8 [n-Situ Bioremediation of Dissolved
: and Sorbed Organics

Sheet | ¢ 1,



TABLE 15
COST SUMMARY FOR REMEDIATION OF CONTAMINATED GROUND WATER

Annual

Operation and Present Unit?
Capttal Maintenance Value Cost
Alternative Cost ($) Cost ($) Cost ($) ($/9a1/day)
Yr 1 | Yr 2-12'  vr 2-30?
18 - NO ACTION - —— — _— ———
28 - MONITORING 84,000 - 84,000 1,295,300 ---
38 - INSTITUTIONAL CONTROLS 42,000 ——- 42,000 737,900 -—--
4B - PUMP AND TREAT BY: (Yr 1-30)
e 48-1 - RBC 2,269,500 L 769,000 57,000 8,827,000 12
e 48-2 - GAC 3,254,300 1,014,000 57,000 11,308,000 16
8 - IN-SITU : ’
BIODEGRADATION 874,400 458,200 57,000 2,914,500 _ 4
. (Yr 2)
209,200
(Yr 2-6)

! Operational period
2 Monitoring :
3 720,000 gallons of water treated per day
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rhe same for more than one alternative, discussion will be
presented once and referenced thereafter. Also, the description
of applicable or relevant and appropriate requirements is limited
ro those which are ccnsidered major and/or unique to a certain
ilternative. For .nszance, all alternatives which include
discharge or potential discharge of treated water to a surface
water body will have =o meet the applicable requirements
established by State of Montana ARM 16.20.631 et seq. However,
these will not bte discussed in detail for each alternative. A
moré comprehensive list of ARARs is available in Appendix X of
the FS Report, and discussion of particular ARARs for each
alternative is contained in Chapters 6 and 8 of that report.

Alternative 1B - No Action: This alternative assumes no action
will be taken to treat or contain contaminated ground water at
the Libby site. The upper aquifer presents the principal risk
concern to ":man health stemming from contamination at this site.
The no-acticn alternative for contamination in the upper aquifer
would not provide long-term protection of human health.
Additionally, there are long-term impacts upon the environment
through migration of contaminant plumes and potential discharge
of contamination into Flower Creek and the Kootenai River.
Although no activity would be taken in conjunction with this
alternative, there are applicable or relevent and appropriate
requirements. Continued migration of the contaminant plumes
would be a violation of the Montana Non-Degradation of Water
Quality Statutes, including ARM 16.20.1011. Continuing
contamination of the ground water would violate Montana
regulations governing Public Water Supplies. 1In particular, ARMs
. 16.20.203, 204, 205 and 207 establish maximum contaminant levels
for various organic and inorganic compounds in public water
supplies. Although the upper aquifer does not replenish a public
water supply these regulations are considered relevant and
appropriate to the problem. Discharge of contaminants into the
Kootenai River or other surface water bodies may violate relevant
and appropriate Montana Surface Water Quality requirements.

‘There are no costs associated with implementation of this
alternative.

Alternative 28 - Monitoring: Monitoring would be conducted to:
(1) Identify and track contaminant concentration gradients and
trends at locations of potential interest which would enable the
prediction of future contaminant levels on and off-site; (2)
provide ground water contaminant data showing any effects of
other remedia*ion (i.e., soils cleanup) being conducted across
the site, and (3) provide a data base to determine changes in
potential public health and/or environmental risks associated
with ground water exposure pathways.

The monitoring network conceived for this alﬁernative wouid
follovw closely a program established in the spring of 1987,
during site investigation activities. Selected ocff-site wells

30



would be monitored on an annual bas:i:s, and sampling of otner
selected off-site vells would be on a semi-annual basis. The
rationale for the vells to be sampled and sampling frequency :s
mased on well accessibility, targeting of well cwners not
participating 1in Ile Zuy-water plan, and the distribution of
~ontaminants in the ground water as <a2veloped by a statistical
model presented 1n Appendix E of the TS Report. Chemical
parameters to be monitored would include PAH compounds, ?Penta,
vOCs, dibenzo-p-dioxins and dibenzofurans, and selected metals.
All*chemical parameters would not necessarily be monitored at
each well. For purposes of cost comparison, the monitoring
program was projected to last 30 years, although continued ground
water contaminaticn could require a much longer monitoring
effort.

Short and long-term human health and environmental effects
are the same as fcr the no-action alternative. Ground water
monitoring dces nct cf itself affect =he short or long-term
effectiveness of remediation at the site, but it would provide
data to evaluate the effectiveness of other remediation actions.

Capital costs associated with this alternative are zero.
Annual O & M costs are estimated to be $84,000 per year for
thirty years. The present worth cost of this alternative is
©$1,295,300. ARARs for the monitoring alternative are the same. as
for 1B. ARARs fcor this alternative would not be met.

Portions or all of this monitoring alternative are included
as integral parts of the following alternatives.

Alternative 3B - I‘astitutional Controls: During the summer cf
1986, the city of Libby passed.City Ordinance #1353, prohibiting
the installation cf new ground water wells for %the purpose of
human consumption and lawn and garden irrigation. The
institutional controls contained in this alternative consist of a
continuation of that ordinance and, if needed in the future,
passage of a similar control by Linceln Ccounty for some areas
which could be impacted by contaminant plume migration. This
ifdstituUtional control prevents use cf the contaminated aquifer =y
future well owners. EZvaluation of this alternative also
considers continued implementation, and possibly further
expansion, of the buy-water program instituted by Champion
International Corporation in 1985 to provide alternate wvater
supplies to City residents. This institutional control
encourages present well owners to discontinue use of the
contaminated aquifer. _

Regulatory prohibitions precluding water use can be
immediately effective in limiting human exposure to
contamination. The ordinance against well drilling is an 2xample
of institutional controls preventing further opportunitiss f-
human exposure. Expansion of the buy-water plan, should

>
-
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contamination migrate, will provide individuals the opportunity
to use clean water for all needs. However, the buy-vater plan is
voluntary; individuals with contaminated ground wvater wells are
not required to take part in the program. Also, the City
Ordinance only prohibits the installaticn of nev wvells. It doces
not condemn existing water wells within the contaminant plumes or
prevent owners from using them. A few well owners have chocsen
not to participate and continue to use well water for irrigaticn
and, in at leas* one instance, for consumption. In addition, it
is difficult to guarantee the long term continuation and
enforcement of the institutional controls. Therefore,
institutional controls can be partially effective in protecting
human health in the short-term, but controls such as the City
Ordinance and buy-water plan are not considered permanent or
reliable remedies.

Capital cost to implement this alternative is estimated to
be zero. Annual O & M costs are approximately $42,000. Present
worth cost, based on a thirty year lifetime, is estimated to be
$737,900. The ARARs associated with this alternative are the
same as for alternative 1B. ARARs for this alternative would not
be met. :

Although evaluated as a stand-alone remedial alternative,
ijnstitutional controls are also an integral part of many of the
remaining alternatives considered.

Alternative 4(BJ)1 - Pump and Treat by Rotating Biological :
Contactor (RBC): A ground water pump and treat system would be -
designed to intercept the upper aquifer contaminant plume at a
location on site, immediately downgradient of the contaminant
source areas. Another extraction system would be installed
closer to the edge of contaminant plumes to halt migration,
either at the facility boundary or even off-site in residential
neighborhoods. Ground water extraction wells would be installed
to intercept zones of highest contaminant concentration. Wells
would be completed to approximately 70 feet, the lower limit of
the.uppe; aquifer, and screened at different intervals, deter-
mined by drilling logs. Captured ground water would be routed
via underground piping to an on-site treatment plant. Treated
effluents would be either (1) reinjected into the ground water in
the vicinity of the waste pit area via a rock percolating bted -
(See alternative SB) or injection wells, or (2) discharged to the

plant's log pond and ultimately to the Kootenai River via the
existing MPDES discharge point.

Treatment of ground water in this alternative would be by
rotating biological contactor (RBC). An RBC system consists of a
series of disks covered with a £film of active biomass that is
partially submerged in the wastewater. Disk rotation alternately
exposes the attached bicmass to the substrate-rich wastewater and
to the atmosphere. Substrate (including the hazardous
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constituents) is oxidized and converted to nev bicmass, solubie
metabolic by-products, and gaseous end products. Controlling
factors of the RBC system are numerous, including substrate
concentration, disk rctational speed, hydraulic lcad, liquid
retention time, and temperature, and pilot testing would be
required to demonstrate the effectiveness {or the Libby site and
refine design considerations.

_ Prior to treatment, captured ground water vould te required
to pass through an oil/water separator to remove any free-phase
product. Separated 0il would ke stored on site and ultimately
disposed or treated by recycle & reuse or incineration. (01l
treatment options are considered in Sub-Action C). If the water
phase coming out of the separator contains residual free phase
oil, the stream would be pumped'through oil-absorbing media to
remove suspended oil particles prior to biotreatment.

Disposal of treated ground water would consist of either
discharge to a surface water body, or discharge to a rock
percolation bed or injection well, to assist in further source
materials remediation. Discharge to a surface water body (fire

ond and then Kootenai River) is highly dependent upon the level
f treatment which the RBC can achieve. Surface water discharge
quality would be governed by the appropriate effluent discharge
requirements, including State of Montana nondegradation
regulations.

Another method of discharging treated water is via a rock
percolation bed. This system would be used as a final polishing
step for the treated water. The system would be designed as
follows. During soils remediation large volumes of rocks will ke
excavated from waste areas and separated from soils. These rocks
are expected to also have contaminants adsorbed ontc surface
areas. A large trench (220 ft by 60 ft by 15 £t deep) would be
excavated on the south (upgradient) side of the waste pit, the
area of most soils contamination and largest source contributor
to the ground water. Rocks would be placed in the pit by size,
largest at the bottom. A cap of soils would be placed over a
piping system near the top to prevent freezing.

Treated water from the RBC would be trickled over the rccxks
by the network of piping. Pea gravel near the top will help to
assure even distribution as the water trickles down through the
bed. It is expected that microbial activity and nutrients within
the treated effluent from the RBC would be sufficient to enhance
bacterial growth on the surface of the rocks. Bacterial growth
will help to degrade contaminants adsorbed onto the rocks and
also polish the effluent trickling down from the RBC. Because
the water will have a high biomass from the trickling ped it
should help to enhance natural degradation of the contaminant
components in the waste pit.

=
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The pump and treat ground vater alternative described above
would be very effective in controlling contaminant migration. It
probably would not be very effective in reducing contaminant
concentrations 1n the upper aquifer in the short-term because of
the probable high content of contaminants adsorbed onto and
within aquifer matrices, which will continue to act as a source
for dissolved aqueous contamination. This alternative should
etfectively reduce contaminant concentrations to below desired
cleanud levels in the upper aquifer in the long-term, considered
to be 10 to 20 years or longer.

Capital cost to implement this alternative 1s estimated to
be $2,269,500. Annual O & M costs for the next 10 years are
expected to be $769,000, and $57,000 per year for the next 18
years thereafter. The present worth cost of this alternative is
estimated to be $8,827,000. Note: These costs are based on
implementation of the alternative on-site; installation of an
additional extraction system off-site, to be pumped to the on-
site treatment system, would require a signficant increase in
. capital expenditure.

The pump and treat alternative would have to meet
appropriate effluent discharge requirements, including Clean
Water Act requirements of the Montana Pollution Discharge
Elimination System (MPDES) process, and Montana Nondegradation
Standards. Should treated water be disposed via recharge of the
aquifer (rock percolation bed), the Nondegradation standards of
the Montana Ground Water Pollution Control System may apply,
unless injection would be into a ground water of worse quality
than the injected effluent, as expected. Underground Injection
Control requirements contained in 40 CFR Part 144 are relevant
and appropriate for the rock percolation bed recharge system.

A monitoring network and institutional controls similar to
those described in alternatives 2B and 3B are integral parts of
this alternative.

Altérnative 4(B)2 - Pump and Treat by Granular Activated Carben:

A ground water pump and treat system would be designed to
jintercept the upper aquifer contaminant plume at a location on
site, immediately downgradient of the contaminant source areas.
Many of the major activities required in implementation of this
alternative are the same as for alternative 4(B)1, described

earlier. The following portions will only discuss those aspects
of the alternative which differ from 4(B)1.

Treatment of ground water in this alternative would be oy
Granular Activated Carbon (GAC) adsorption. Activated cartcon
adsorption is a‘well-established technology and is often the mcst
effective process for removing high molecular weight compounds.
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The activated carbon removes organics by adsorbing them on a
.microporous surface. Pore size determines the adsorption
capacity and affects the adsorption. PAH compounds and phenolics
are strongly adsorbable and easily removed by GAC adsorption.
.Many studies have demonstrated the high granular adsorption
capacities for PAHs and Penta, and effectiveness of GAC for
removal of contaminants from ground wvater at a wood preservation
facility has also been demonstrated in a laboratory setting'0.

“Carbon adsorption capacity is limited and it must be
regenerated thermally because neither steam nor solvent will
restore the virgin capacity. Thermal regeneration is
inconvenient and expensive, and would have to be performed off-
site at an EPA permitted facility. Changeout of GAC columns is
estimated to be required every 30 days. Construction and
operation time frame for this treatment alternative is the same
as for 4(B)1, one to two years fc:- construction and startup.
Finally, it is anticipated that eifluent from this system would
be discharged to the fire pond and ultimately the Kootenai River
through the MPDES permit.

Q Short and long-term effectiveness of this alternative is
WBhsidered to be the same as for alternative 4(B)1. Capital cost
to implement the alternative is estimated to be $3,254,300.
Annual O & M costs are expected to be $1,014,000 for the next 10
years, and $57,000 per year for the next 18 years thereafter.

The present worth cost of this alternative is estimated to be
$11,308,000. As with alternative 4(B)1, these costs are based on
installation of an on-site extraction system only. Off-site
extraction wells and piping would require significantly more
capital investment.

The pump and GAC adsorption treatment alternative would have
to meet the appropriate effluent discharge requirements for
surface water as in alternative 4(B)i. Additionally, RCRA
hazardous wvaste generation and transportation requirements will
be ARAR for spent carbon shipped off-site to a regeneration
facility,., The CERCLA off-site disposal policy, nov codified in
Section 121(d) of CERCLA, must be complied with for off-site
disposal.

A monitoring network and institutional controls simiiar to
those described in alternatives 2B and 3B are integral parts of
this alternative.

ternative 5B -~ In-Situ Bioremediation: 1In-situ biorestoration

f the upper aquifer would be based on fairly recent remediation
technology. The application considered for the Libby site is
innovative in both concept and approach. The technology upon
which this alternative is based involves the injection of
biologically important chemicals into the contaminated zone of
the aquifer. Injected chemicals, including hydrogen peroxide and
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nutrients oOr tertilizers, stimulate subsurface microbial
activity. Because orqganic contaminants are abundant in the zone,
microbial activity leads to biological removal of the
contaminants.

In-situ pioremediation has teen applied on a pilot scale at
the Libby site. (See Appendix J of FS Report for detailed
description and analysis). Results of this study indicate that
the. approach used can produce an oxic zone in a portion of the
aquifer. Ground water samples collected from a vell located
within the oxic zone have contained 100 part per trillion of
total organic contamination after treatment. Prior to migration
of the oxic zone to this well, organic contamination
concentrations vwere in the part per illion range.

Full-scale application of i-~-situ bioremediation would
involve four major activities: 1) installation of source area
extraction wells and a treatment system to treat extracted
f1uids, (2) installation of an injection well system upgradient
of the major waste pit area in the upper aquifer contamination,
(3) upgrade the existing pilot injection system with one
additional injection well to continue injection through this
system, and (4) installation of additional monitoring wells in
the region downgradient from the injection wells. (These
activities would require further refinement during remedial
design.)

Extraction wells would be installed just downgradient of the
waste pit area. These would be used to recover high
concentrations of contaminants and any free-product accumulations
in the area of highest ground water contamination. Water
extracted would undergo similar phase separation and treatment as
that described in alternative 4(B)1 except that a fixed bed '
bioreaction unit would be utilized. Treated water would be
reinjected into a rock percolation bed.

Injection wells would be placed just upgradient from the
vaste pit area. These wells will be placed in positions to
maximize the probability that injection of hydrogen peroxide and
. nutrients will profuse the saturated zones of the waste pit area,

the source of the highest contaminant concentrations in the
ground water. In combination with the extraction wells and
treatment system described above, ground water flowing below the
waste pit in the saturated zone would be treated within a closed-
loop system involving active removal by extraction vells,
physical treatment in a bioreactor, and in-situ biodegradation
stimulation. Isolation of this waste system would help to reduce
contaminant loading in downgradient regions.

The existing pilot injection system will te upgraded thrcugn
the installation of one or more injection wells in the vicinity
of the tank farm area. This would place injection wells in a
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position to inject hydrogen peroxide directly into the sacecnd
major area of upper aquifer contamination.

Monitoring vwill e conducted in the regions immediately
downgradient from injection wells to gauge the effectiveness of
in-situ treatment and refine maximum cperational effectiveness
assumptions. Additional monitoring wells will be installed. A
monitoring network and institutional controls similar to that
described in alternatives 2B and 3B are integral parts of this
alternative.

The operational period for this alternative is estimated to
be 3 to S years, but there is a considerable amount of
uncertainty inherent in this projection (See appendix M of FS
Report). Should the biocdegradation program achieve aquifer
cleanup in the projected time frame, the short-term effectiveness
of this approach vwould be considerably greater than that of any
other active ground water treatment alternative. The long-term
effectiveness of in-situ biorestoration is considered much
greater than any other alternative described, because
bioremediation would destroy organic components in both the
aqueous and non-aqueous phases simultaneocusly.

Capital cost to implement this alternative is estimated to
be $874,400. Annual O & M costs are as follows: (1) $458,200
during year 2 of remedial action, (2) $209,200 per year for the

next 5 years, and (3) $57,000 per year thereafter. The present
worth cost is estimated to be $2,914,500.

The in-situ bioremediation alternative would have to meet
similar ARARs as those presented for alternative 4(B)1, except
that no surface water discharge will occur. Recharge of treated

ground water would have to meet Montana's nondegradation policy
requirements.

Sub-Action C - Ground Water Treatment, Lower Aquifer

Table 16 lists the remedial alternatives considered for
remedidtion of the lower aquifer and classifies those
alternatives into nontreatment and recovery & treatment

-catagories. Table 17 presents a summary of the capital, O & M
and present worth costs for each lower aquifer remedial
alternative. Where implementation requirements are the same for
more than one alternative in the following presentation, those
requirements will be discussed once and referenced thereafter.
Also, the description of applicable or relevant and appropriate
requirements is limited to those which are considered major
and/or unique to a certain alternative. A more comprehensive list
of ARARs is available in Appendix K of the Feasibility Study
Report, and discussion of particular ARARs for each alternative
is presented in chapters 6 and 8 of that report.
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TABLE 16
REMEDIAL ALTERNATIVES FCR O[L: CPERABLE UNIT C

Nontreatment ’ 1C Mo Action
2 Monitoring
3C Institutional Controls
Recovery Treatment - .4C 011 Recovery and Treatment
| Recovery
*  Primary Recovery
Tertiary Recovery
Treatment
- On-Site Incineration

Recondition and Recycle 011
Off-Site Incineration

- Sheet 1 of 1
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TABLE 17

COST SUMMARY FOR RECOVERY AND TREATMENT OF OIL

Annual
Operation and Present Unit
Capital- Maintenance Value Cost
Alternative Cost ($) Cost ($) Cost (3)  ($/9a1)
Yr 1 (Yr 6)' (Yyr 2)2  (¥r 3-5)>  (vr 6-30)*
1C - NO ACTION _— — —— —— —— -
2C - LOWER AQUIFER :
MONITORING 66,000 32,000 32,000 32,000 524,300 -—-
3C - INSTITUTIONAL
CONTROLS - 48,000 737,900
4C - OIL RECOVERY & (Yr 1-30)
TREATMENT
4C-1 On-Site .
Incineration 2,948,700 2,622,400 505,200 1,300,100 . 32,200 9,163,600 31
4C-2 Recycle/Reuse 2,948,700 505,200 1,300,100 32,000 7,206,700 25
Extended Pump &
Treatment (add on 3,187,000 - -——- 1,327,300 16,164,000 ---
to 4C-1 or 4C-2)
' Incineration (4C-1) and extended pump and treat system construction
2 primary o) recovery for 4C
3 Yertiary o011 recovery for 4C
‘ Monttoring and extended pump and treat operation
Sheet 1 of i

21990-21523

(21990r-91)5

09-02-80) (O®W)



This sub-action £ocuses on remediaticn of the lover aquifer,
located from approximately 100 feet belcw ground surface to 150
feet below ground surface. Dissolved contaminant concentrations
in the lower aquifer are comparable to those in the upper
aquifer. However, the lower aquifer 1is thought =5 contain
significant quantities of oil product, or non-aqueous phase
liquid (NAPL), and remediation of the lower aquifer has therefore
focused on recovery of the product material which acts as an
ongoing source of ground water contamination. The FS Report
describes the problems associated with recovery of ¢il from the
lower aquifer in detail in Appendix F. Many of the calculations
used to evaluate the following alternatives are derived in that
appendix.

Alternative IC - No Action: This alternative assumes no action
will be taken to remediate the lower aquifer. Because
contaminants present in the lower aquifer would remain and
possibly migrate further downgradient, the no-action alternative
will continue to present potential risks to human health and the
environment. Short-term impacts can be minimized assuming
continued maintenance of the City Ordinance against drilling new
wells, since it is believed there are no ground water wells
ocated in the lower aquifer, but institutional controls are not
ermanent nor are they fully reliable. However, long-term
impacts upon the environment are potentially substantial should
contaminated water and NAPL migrate to, and discharge in, the
Kootenai River. Additionally, the lower aquifer presents an
environmental threat to the upper aquifer as well. Should the
upper aquifer undergo an active remediation program, continued
contamination in the lower aquifer may act as a source to
recontaminate the upper. :

Although no activity would be taken in conjunction with this
alternative, applicable or relevant and appropriate requirements
are the same as for the no-action alternative (1B) for the upper
aquifer. There are no costs associated with this alternative.
ARARs for this alternative would not ke met.

Alternative 2C - Monitoring: The monitoring alternative consists
of sampling deep wells located just outside the leading edge of
the heavy o0il pool near well #6004, sampling deep wells between
#6004 and the Kootenai River, and sampling multiple completion
‘wells located near the Kootenai River. The purpose of the
monitoring program is to determine if oils are migrating further
dovwngradient, determine if contaminated ground water is moving,
and to monitor the potential for discharge of contaminated ground
water to the Kootenai River.

‘Samples from wells will be collected and measured for
conductivity, pH, temperature and dissolved oxygen. Field
observations for_Visual appearance will be important to note 1if
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samples have a sneen, °5r NAPL present. <=Samples will Ze analy:cad
for various parameters including PAHs, P2nta, YCCs, direnzo-p-
dioxins and dibenzofurans, and selected metals.

This alternative <ces not reduce contamination in the
aquifer, so there is =2 difference in short and long~-term human
health and envirconmental impact from the nc-action alternative.
Ground water monitoring would provide the data to evaluate future
human health or environmental risks.

. Capital costs associated with this alternative are estimated
to be $66,000, attributable to installation of additional
_ monitoring wells. Annual O & M costs are estimated to be $32,000
per year for the next thirty years. Present worth cost of this
alternative is $524,000. ARARs for the monitoring alternative
are the same as for 1C, except that water well standards and well
installation requirements under the authority of the Montana
Department of Natural Resources and Conservation will be
considered applicable. Certain ARARs for this alternative would
not be met.

Alternative 3C - Institutional Controls: Institutional controls
are those actions that would limit potential human contact with
ontamination from the lover aquifer. Currently, there are no

rivate residential or commercial wells in Libby or the
surrounding area that penetrate to a depth below the upper
aquifer. This is because sufficient water production is
achievable without drilling a . deeper well. Alsc, as menticned in
alternative 3B, there is a City of Libby Ordinance prohibiting
the construction of new water wells for consumption or
irrigation. Institutional controls under this alternative
consist of continuation of the Ordinance prohibiting new water
well drilling, and if needed, passage of a similar control by
Lincoln County for some areas which could be impacted by further
contaminant plume migration.

Regulatory prohibitions precluding water well drilling and
water use can be immediately effective in limiting human exposure
to contamination. However, while institutional controls can ke
effective in protecting human health in the short term, they are
not considered permanent or reliable remedies. Further,
institutional controls have no affect upon contaminant migration
and therefore cannot limit the potential environmental risks.

Capital cost to implement this alternative is estimated to
be zero. Annual O & M costs are approximately $48,000 due to
continued monitoring of ground water. The present worth cost for
this alternative is estimated to be $737,900. The ARARs
associated with this alternative are the same as fcr 1C. Certain
ARARs for this alternative would not be met.
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Alternative d(CJ)1 - 01l Recovery and Treatment by On-Site
Tncineration, and Extended Ground Water Pump and Treat: Oil
recovery would be accomplished through primary and thermal
recovery techniques, and through additional ground water pumping.
Although the remainder of the discussions for this and the next
0il recovery alternative will focus on design and performance of
the alternatives, the reader is referred to Appendix F of the FS
Report for a more complete explanation. Specifically, that
appendix describes the difficulties involved in the calculations,
the ‘dnability to predict where oil traps will be located due to
the extremely complex hydrostratigraphy, and the very uncertain
assumptions inherent in alternative development.

The first phase of the implementation of this recovery
system would be additional characterization of the heavy oil
present in several known oil pools. It is estimated that 10
additional ground water monitoring wells would be needed for this
task. After identification of the approximate locations of the
largest oil pools, recovery vells would be installed on 100 foot
centers. These recovery wells would be designed to recover heavy
oil in each located reservoir. Primary recovery would be
conducted in approximately 8 months. It is estimated that
approximately 100,000 gallons could be recovered from all of the
targeted reservoirs. It should be noted that this volume is
estimated to be only 5% to 14% of the original oil in place.

After completion of the primary recovery system an enhanced
thermal recovery operation would be initiated. This would entail
the injection of 'steam in each reservoir to heat the oil, thus
decreasing its viscosity and increasing the mobility of the oil
in the soil environment, thereby increasing the amount of oil
that can be recovered. Steam injection would involve the
installation of surface facilities, including generators, steam
strippers, heat exchangers and piping and pumps. Special
wellhead equipment would be required for the steam injection
wells. The same wells used for primary recovery would alsc be
used for the thermal recovery and injection wells. Steam
injection wells would be arranged to maximize efficiency of the
steam flood. A 500-day life of the steam flood was calculated
based on the time it would require to sweep five pore volumes of
the reservoir. It is estimated that approximately 195,000
gallons of oil would be recovered by this thermal progranm, for a
combined primary/thermal recovery of 295,000 gallons,
approximately 15% to 40% of the original oil in place.

Oily water collected as part of the primary and thermal
recovery steps would require a multi-stage treatment process,
including organic/water separation and treatment of each '
recovered phase. Water phase from the oil/water gravity
separator would be pumped to a dissolved air flotation (DAF)
unit. Floating oil phase would be pumped to an interim storage
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tank. Water exiting the CAFr unit would Ze pumped i{nato a wvater
treatment unit including fixed film bioreactors and effluent
‘discharged to the ground water through a percolation bed (See
alternative SB).-

After completion cf the primary and thermal recovery
programs the installation of a pump and treat system is believed
to be the only available reccvery technique to accelerate the
dissolution of the oil in the aquifer and reduce the amount of
contamination. Recovery pumps for this system would be installed
in the four steam injection wells in each target pool. A total
pumping rate of 500 gpm is assumed. It is calculated that
-approximately 182 years would be required to effectively clean up
the aquifer contamination using this method.

0il recovered by the three recovery techniques would be sent
to storage tanks on-site. From the tank, oil would be piped to a
fluidized bed incinerator (discussed in alternative 6A) at an
approximate flow rate of 285 1lb/hr. It is anticipated that
destruction efficiency would be 99.9999% of organic contaminants.
Incineration of the o©0il should be completed in less than one
year.

This remedial alternative is considered to have limited
short-term impact upon the lower aquifer. The relatively rapid
withdrawal of 290,000 gallons of o0il using primary and thermal
techniques is considered of little significance in reducing
overall impact upon the environment. Long-term effectiveness of
this alternative is considered acceptable if the alternative is
conducted until cleanup levels are achieved, approximately 182
years, an optimistic estimate. It is possible that oil recovery
operations could increase ground water contamination due to
dispersion of the oil throughout the aquifer during thermal
recovery.

Capital costs to implement this alternative are estimated to
be $5,571,100. Annual O & M costs are estimated to be the
- following: $505,200 for the second year; $1,300,100 per year £or
the next 3 years; and $32,200 per year for the next 25 years.
The present worth cost for this alternative is estimated to ke

~.89,163,600. Note that the costs have been developed tased on a

30 year lifetime for comparison to other alternatives, however
the actual lifetime of the system to achieve complete remediaticn
has been estimated to be 182 years.

The major ARARs for this alternative are the same as for
those alternatives using injection of treated ground water
(4(B)1), and fluidized bed incineration (6A). In addition, RCRA
technology standards for hazardous waste storage tanks would ke
applicable to this alternative. Monitoring requirements and
institutional contrcls are considered integral parts of this
remedy. ARARs for this alternative would be met, but only after
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the full treatment pericd was ccmpleted.

Alternative 4(C)2 - 0il Recovery and Treatment by Recycle/Reuse,
and Extended Ground #ater Pump and Treat: This alternative is in
almost all respects the same as alternative 4(C)!, except that
recovered oil would be reconditioned for possible reuse.
Therefore, only the oil treatment methed is discussed in the
following sections, along with the changes in costs and
significant ARARs.

“.wUnder this alternative, no further treatment of recovered
0oil would be conducted other than separation from water and
filtration to remove suspended particulates. Separated oil would
pe periodically pumped through an in-line filter to a tank truck
and hauled to storage tanks or a customer site, if the product
can be resold. Spent filter cartridges or filter media from this
system would be crushed and land treated on site with soils in
the land treatment unit.

Capital cost required to implement this alternative is
estimated to be $2,948,700. Annual O & M costs are estimated to
be the same as for alternative 4(C)1 for the first five years.
Annual O & M costs for the next 25 years are estimated to be

$32,000. The estimated present worth cost for this alternative
is $7,206,700.

ARARs for this alternative are similar to those for
“alternative 4(C)1, except there will be no incinerator ARARs.
However, there will be RCRA ARARs for hazardous waste generators
and transporters, and DOT manifesting requirements, since waste
may be taken off-site. If hazardous substances are disposed off-

site, rather than recycled and reused, Section 121(d) of CERCLA
will have to be complied with.

Alternative S5C - In-Situ Bloremediation of the Lower Aquifer:
Chapter S5 of the FS report evaluated aquifer biorestoration as a
technology potentially applicable to the ground water
cdntamination in the lower aquifer. However, biodegradation of
product is considered to be a much more difficult process than
the biodegradation of dissolved or adsorbed contaminants, as are
primarily found in the upper aquifer. The primary problem is it
is difficult to build up the biological activity to a sufficient
concentration to begin contaminant degradation. 3Secause of the
complex problems associated with application of the technology to
the lower aquifer, the focus of the FS report was concentrated on
oil extraction methods using oil field technolegy. As
demonstrated in the description of alternatives 4C(1) and 4C(2),
product extraction and ground water treatment using conventional
technology at the Libby site would be very expensive and not very
effective in either the short term or long term. Therefore, EPA
is evaluating in-situ bioremediation in this remedy selection as
another alternative, based upon information in the FS Report and
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*he administrative reccrd.

Application of this process to the lower aquifer would be in

- theory similar to alternative SB. Implementation of this
alternative would require extensive field testing and design
considerations, tecause: (1) the hydrostratigraphy of the system

. is very complex, (2) successful testing would require isoclatien
of a product pool which could be evaluated for biodegradation
effectiveness through time, (3) less is known about contaminant
transport in the lover system, due primarily to the shortage of
wells ‘and inconclusive aquifer (pump) tests.

while remediation of the lower aquifer has focused on the
problems associated with oil removal or degradation, EPA feels
that a combination of 0il recovery and product dispersion, with
biodegradation, is the only potentially viable cleanup method.
In order for biorestoration to be effective, it will be necessary
to remove as much product from the aquifer as possible.
Additionally, secondary or tertiary oil recovery techniques may
then be used to facilitate biorestorative processes. For
instance, it has been documented in Appendix F of the FS Report
that thermal removal of oil may disperse contaminants throughout
the aquifer, into matrix pores. This deconcentration of product
!ould allow biologic activity to occur more rapidly because of

he greatly increased contaminant surface area.

Bioremediation, even in conjunction with oil recovery

" technologies, could potentially be as or more effective than
traditional pump and treat aquifer solutions, and much less
costly. Without the benefit of field testing estimates of short
or long-term effectiveness are not possible. Costs to implement
such an alternative are also unknown, but it is believed that an
objective, well-developed field program, to be ccnducted for two
years, would require between $300,000 and $500,000. ARARs for an
in-situ bioremediation alternative are the same as for
alternative SB. ARARs for this alternative would be met if the
technologies prove successful and the program is implemented in
fall. ARARs would not be met for the pilot testing program
necessary at this time.

IX. Summary of Comparative Anaysis of Alternatives

All of the remedial action alternatives which passed an
initial screening process were subjected to a detailed evaluaticn
in accordance with OSWER Directive 9355.0-19 and Section
300.68(h) of the National Contingency Plan. Alternative SC was
also evaluated against these criteria, and that evaluation is

eflected in the administrative record and this document. The

etailed analysis was conducted using nine criteria developed to
assure remedy selection compliance with Section 121(b)(1)(A-G) of
CERCLA. The following sections will briefly ccmpare the
alternatives within each sub-action to the evaluation criteria.
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Further information is available in Chap
and cther documents 1a the administrative

Sub-Action A - Sois/Source Areas

er
e

1. Overall Protection of Human Health and the Environment:
Alternatives involving land treatment, with and without a liner,
incineration, and the soils/slurry bioreactor are all considered
fully protective of human health and the environment. Each
remedial action minimizes the potential exposure pathways by
reducing the number of areas in which contamination will be found
and by covering the final disposal area with an impermeable
cover. The land treatment with a liner alternative is slightly
more protective of the environment in that the bottom synthetic
liner will provide another protection against contaminant
leaching. As a stand-alone alternative, capping of existing
contamination areas is considered less protective of human health
and the environment because of the greater potential for
continuing contaminant leaching to the environment.

Institutional controls can help to prevent direct human exposure
to contaminants, but the environmental threat due to contaminant
leaching is even more substantial than for the capping
alternative. The no-action alternative is not protective of
human health or the environment.

2. Compliance with Applicable or Relevant & Appropriate
Requirements: Alternative 6A, incineration, is the treatment
alternative compliant with ARARs if air quality standards can be
met. Both land treatment alternatives and the soil/slurry
bioreactor may require a demonstration of no-migration to obtain
a variance from the land disposal restrictions so that treatment
can continue until cleanup criteria are reached, but these will
also meet ARARs. A variance from the land disposal restrictions
based on no-migration should be easier to obtain if a lining
system is used in a land treatment unit. Because incineration
would reduce organic contamination to below established BDAT for
the restricted wastes, prior to placement in a land disposal
pynit, it will be in full compliance with the land disposal
restrictions. The capping alternative can also be conducted in
accordance with all ARARs involving technology standards and
closure/post-closure requirements. Excavation of contaminated
areas would meet ARARs. ARARs would not be met for the no-action
and institutional control alternatives.

3. Long-Term Effectiveness and Permanence: Alternatives using
incineration, land treatment and the soil/slurry bioreactor are
all effective remedies which will provide long-term protection of
human health and the environment because the majority of
contaminants will be destroyed and the remainder immobilized.
Each alternative reduces contaminant levels to a great extent,
and the remedies are considered permanent because there will te
only residual contamination left and the cover will require
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routine maintenance. Capping alone <an provide some long-%
protecticon but it is not <z=nsidered a permanent ramedy Zeca:
the primary protection (cap) is subject to failure and treatnent
is not part of the remedy. The impacts of cap failure for this
alternative are much greater than for cap failure of any of the
treatment alternatives because contaminant levels will still
remain high and therefore pose a threat to human health and the
environment. Neither institutional controls nor the no-action
alternative are considered permanent solutions and neither
provide long-~term protection.

4. Reduction of Mobili*y, Toxiclity, or Volume: All of the
treatment alternatives significantly reduce the toxicity of
contaminated soils through contaminant destruction. Both land
treatment alternatives and the soil/slurry bioreactor reduce the
mobility of contaminants through treatment and isolation in a
disposal area. Land treatment with a liner system decreases the
potential for contaminant mobility even more through engineering
controls. Incineration can ultimately reduce the mobility of
contaminants, although emissions releases may mobilize some
constituents. Incineration will reduce the volume of
contaminated materials; land treatment and the soil/slurry
alternative will only reduce volumes slightly through organic
carbon destruction. Capping will reduce contaminant mobility,
but not in a permanent manner. The no-action alternative and
institutional controls will not reduce MTV.

5. Short-Term Effectiveness: The capping alternative would
provide the most immediate short-term alleviation of public
health and environmental threat by rapidly reducing the
opportunity for contaminant exposure. Among 'the treatment
alternatives, incineration could be completed within one year
after pilot start-up, while the soil/slurry bioreactor would take
approximately 2 years to reduce contaminants to acceptable levels
and the land treatment alternatives would take 4 to 6 years. All
three treatment alternatives would create other, short-term
exposure potentials via excavation and movement of contaminated
soils and volatile or combustion emissions. Institutional
controls can help to quickly reduce potential for public exposure
to ceontaminants. The no-action alternative is not effective.

6. Implementability: The no-action alternative and
institutional controls are the most easily implemented
alternatives considered. Capping technology is well developed
and the materials and services required are available. The land
treatment alternatives are the most readily implemented of the
treatment actions being considered because the technology is well
understood and the bench scale and pilot scale tests at Libby
have provided needed design criteria. The soils/slurry
bioreactor technology is available but demonstration would be
required to evaluate rate of effectiveness and refine design
criteria. Mobile incineration units are available, but extensive
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demonstraticn 2f <ompustion efficiencies make =~his pcssibly the
Lsast easliy impigmentad a.Tzarnative. Alr srsiolams szecifiz =
the Libby area may negatively effect 1ncineratcr .mp.ementa-

bility.

7. Cost: Table 13 provides a ccmparison of the ccsts for the
soils and scurce areas remedial alternatives. The no-action
alternative would require zero expenditure, while institutional
controls would require minimal capital and annual costs. Of the
active alternatives, land treatment without a liner would require
the least capital outlay, followed by capping of scurce areas,
land ‘treatment with a liner, the soils/slurry bioreactor and the
most expensive alternative, incineration. Incineration, soil/
slurry bioreactor and the land treatment alternatives all have
similar annual O & M cost requirements for most of the thirty
year lifetime, although the land treatment alternatives will
require extensive operations costs during years 2 through 5.
Annual O & M costs for capping are approximately S0% higher than
the other, active alternatives. Of the treatment or containment
alternatives, land treatment without a liner is predicted to have
the lowest present worth cost, followed by capping, land
treatment with a liner, soils/slurry bioreactor and finally
incineration. [Note: All costs presented are estimates])

8. State Acceptance: The State of Montana has concurred with
the remedy selection for this sub-action. The State has agreed
that a liner is a necessary element of the land treatment unit.
One recommendaticon the State of Montana has made is that
institutional controls prohibiting residential development, in
soils clean up and treatment areas, be included as a required
element of the remedy. This prohibition has keen included.

9. Community Acceptance: Specific comments submitted by the
public during the public comment pericd, and Agency responses to
those comments, are attached as part of the Responsiveness
Summary Section. The following summarizes some of “he concerns
raised by the public over the methods considered f2r soils/source
areas clean up.

., Sqme members of the audience at the public meeting
questioned the effectiveness of removing only the soils/source
materials in the unsaturated zone. They felt that mcst of the
contamination would be deeper than the water table. Another
concern of some citizens is that institutional controls can be a
violation of individual property rights. One commenter also
mentioned *hat use of a cap over the treatment areas is a waste
of time si.ce the ground water flow would continue to spread
contamination. However, there were no comments directed at the
alternative selection, and EPA therefore believes that in general
the community is accepting of the preferred alternative.



Sub-Acton 8 - Ground Water Treatment, Upper Aquifer

1. Overall Protection of Human Health and the Environment:
Technical evaluation of ground water clean up alternatives
{ndicates that treatment alternatives using pump and treat
technology and in-situ bioremediation can all adequately protect
numan health and the environment by eliminating contaminants, and
thus exposure risk, from the aquifer. Institutional controls can
provide some protection to human health by limiting exposure, but
it ‘pgovides no environmental protection. Monitoring and the no-
action alternative provide no protection to human health or the
environment. .

2. Compliance with Applicable or Relevant and Appropriate
Requirements: All of the ground water treatment alternatives can
be implemented to assure compliance with all potential ARARs,
except potentially for the Montana Non-Degradation rules for
ground water. In order to achieve compliance with this ARAR,
off-site pumping of contaminated ground water may have to occur
to halt ground water plume migration. This opinion is based on
the assumption that ground water plumes are migrating, and that
the Montana Water Quality Bureau will consider plume migration a
on-degradation rule violation. Without an off-site pump system,
he treatment response actions would have to be placed on a
compliance schedule and this would achieve compliance with the
Statute. The institutional controls, monitoring and no-action
alternatives would not achieve compliance with many ARARs,
including MCLs (benzene) established by the Safe Drinking Water
Act; Montana non-degradation laws for ground water; and, if
plumes migrate to the Kootenai River and/or Flower Creek, Montana
rules on non-degradation of surface waters.

3. Long-Term Effectiveness and Permanence: Alternatives 4B(1),
pump and treatment of ground water using a rotating biological
contactor, and SB, in-situ bioremediation, provide long-term
remediation effectiveness. These remedies are considered
permanent in that they degrade/destroy contaminants to acceptable
cleanup levels. Alternative 4B(2), pump and treatment of ground
water using granular activated carbon, provides long-term relief
from ground water contamination, but the remedy is not considered
as permanent because contaminants are not destroyed but
transferred to a different media (activated carbon) which will
then require thermal regeneration. Institutional controls,
monitoring and no-action alternatives will not provide long-term
protection of human health and the environment.

4. Reduction of Mobility, Toxicity or Volume: The in-situ
/bioremediation alternative and pump and RBC treatment alternative
both reduce mobility, toxicity and volume of contaminants in the
ground water. Pump and GAC treatment alternative will reduce
mobility and toxicity in the ground water, but contaminants are
transferred to another media. Institutional contrels, monitoring
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and the nc-action alternatives will not reduce MTYV.

§5. Short-Term Effectiveness: In-situ bioremediation is the most
effective treatment alternative in the short-term because it is
estimated that this respconse action could be completed in 3 to §
years, cdepending upon - equired cleanup levels. Both pump and
treat alternatives would require approximately 10 years to be
effective. Institutional controls provide an effective short-
term remedy in that they can reduce the potential for human
exposure immediately. Monitoring and no-action alternatives do
not aghieve a level of protectiveness, and are therefore not
effective.

6. Implementability: No-action and monitoring alternatives are
very easily implemented since no additional design, construction
or procurement actions would be required. Institutional controls
are already in place in Libby, although some expansion of the
buy-water plan may be required. Additional institutional
controls could be implemented relatively easily for areas outside
the city of Libby. Of the three treatment alternatives, in-situ
bioremediation is probably the most easily implemented because
equipment is available and operational knowledge was gathered
during site pilot testing. :

7. Cost: Table 15 presents a comparison of the costs required
to implement and maintain the considered alternatives. The no-
action alternative requires no capital or O &§ M expenditures.
Institutional controls are the least expensive of the other
alternatives to implement, and monitoring is next. Annual O & M
costs and present worth costs of these two alternatives are also
much lower than any of the treatment alternatives. The least
costly treatment alternative to implement is in-situ
biodegradation, followed by pump and treat with RBC and then pump
and treat with GAC. Annual operating costs for the in-situ
alternative are also lower, and for fewer years, than the pump
and treat alternatives. Annual O & M costs for all three are
about the same once the desired cleanup has been achieved. In-
situ bioremediation is also valued less in terms of present worth
cost than the other treatment alternatives. [Note: All costs
presented are estimates]) '

8. State Acceptance: The State of Montana has concurred with
the selection of In-Situ Bioremediation as the preferred clean up
alternative for the upper aquifer.

9. Community Acceptance: Specific comments submitted by the
public during the comment period, and Agency responses to those
comments, are included with this remedy selection as part of the
Responsiveness Summary. The following summarizes some of the
public concerns over the methods considered for qtound water
clean up. -
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impact that high volume pumping wells could have <on resicdent:al
wells in the vicinity. Another citizen questioned wvhat would
happen to the ground water bacterial populations after clean up.
Many individuals stressed the need for the buy-wvater plan to be
extended, if ground water plumes migrate, to newly impacted
residences. However, there were no negative ccmments directed at
the preferred alternative, and EPA therefore believes that the
community is accepting of the recommended remedy.

Some citizens at Tne rCubliic meetliny were wiorriad 3Tcuft 7he

;Lb-Aéﬁoﬁ"C - Ground Water Treatment, Lower Aquifer

1. Overall Protection of Human Health and the Environment:
Institutional controls provide the most immediate and most
assured protection of human health of the alternatives considered
for this sub-action, but this protectiveness is considered
neither permanent nor reliable. 0il recovery options, when
combined with a ground water pump and treat scenario, may some
day provide protection of human health and the environment. At
the least, extensive pump and treat could prevent contaminants
from migrating to the Kootenai River. The additicnal alternative
considered in this remedy selection, in-situ bioremediation, may

so provide protection of human health and the environment if it

s proven to effectively degrade contamination in the aquifer.
The monitoring and no-action alternatives are not protective.

2. Compliance with Applicable or Relevant and Appropriate
Requirements: In order to be fully compliant with potential
ARARs an alternative which halts plume migration would have to ce
implemented (see discussion on ARARs compliance in the upper
aquifer and non-degradation issues) and MCLs would have to be
achieved throughout the aquifer. O0il recovery and treatment
(through incineration or recycle) with extended ground water pump
and treatment are the only alternatives evaluated in the FS
Report which could achieve compliance. Monitoring, institutional
controls and no-action alternatives may all violate tenzene MCL
and non-degradation policies. The in-situ bioremediation
alternative may achieve ARARs, if implemented in full. A pilot
program evaluating in-situ bioremediation and other aquifer
remediation techniques wculd not meet ARARs, but would ke
" eligible for a.waiver of ARARs as an interim remedy.

3. Long-Term Effectiveness and Permanence: The in-situ
bioremediation alternative could theoretically provide long-term
effective protection of human health and the envirconment. This
alternative would also be considered a permanent remedy because
ontaminant levels would be degraded in-situ until established
Eleanup levels are reached. However, an in-situ biorestoration
program may also take a long time to reach desired cleanup
levels. 0Oil recovery and treatment alternatives could eventually
provide long-term protection, but treatment would raquire an
estimated 180+ years to achieve desired protectiveness levels.
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Institutional controls, monitering and no-action are not
considered effactive in %he izng-term.

- 4. Reduction of Mobility, Toxicity or Volume: An in-situ
bioremediation prcgram could reduce mobility, toxicity and volume
of contamination if effective at reducing oil concentrations.

0il recovery and treatment options may reduce volume of
contamination and eventually toxicity, but thermal recovery
methods in situ may actually increase the mobility of some
contaminants. Institutional controls, monitoring and no-action
are all equally ineffective at reducing MTV.

§. Short-Term Effectiveness: 1Institutional controls would
provide the most immediate and assured protection from exposure
to lower aquifer contamination. No-action and monitoring
alternatives will not help achieve protection and are therefore
not effective. O0il recovery effectiveness would be limited in
the short-term, and adverse environmental effects could actually
be a result of implementation of this alternative through
contaminant mobilization. Mobilization of the contaminants could
also enhance biodegradation processes, however. In-situ
bioremediation alone would not be as effective in the short-term
for the lower aquifer as the upper because of the presence of
large amounts of product in the lowver aquifer. Further
evaluation of this criterion for an in-situ bioremediation
program could only come after pilot testing.

6. Implementability: The no-action, monitoring and
institutional control alternatives are very easy to implement
quickly and inexpensively. Implementation of the ocil recovery
cptions would be difficult. Extensive design would have to e

conducted in conjunction with field investigations including an
intensive drilling program. Specialized equipment would have to
be created for the steam injection wells. Alternative 4C(1),
which utilizes incineration of recovered oils, would ke
restricted by the same design criteria as for the soils
incineration alternative previously discussed. An in-situ
bioremediation alternative (5C) could theoretically ke
implemented much easier than pump and treat scenarios, but
extensive design work and modeling to determine engineering
controld would have to be conducted. Also, because an in-situ
program would probably be combined with oil recovery,
implementation requirements may be quite similar.

7. Cost: Table 17 presents a summary and comparison of the
costs required to implement and maintain the alternatives
considered for operable unit C. (Note that costs for alternative
SC are not included in the table). The no-action scenario would
require zero capital or O & M expenditures. Lower aquifer
monitoring would require some capital outlay to install new
monitoring wells. Annual O & M costs for the monitoring
alternative are lower than for institutional controls, which
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would require no <capital cutlay. Alternatives requiring o{l
recovery are similar in cost, except that incineration ccsts
would increase number 4C(1) by over $2.5 million initially. The
present worth cost of the oil recovery and incineration
alternative is therefore greater than the oil recovery and
"recycle/reuse alternative. Addition of extended pump and treat
ground water systems to either of these alternatives (necessary
for ground water cleanup) would dramatically increase costs.
Because alternative SC is considered a conceptual alternative
which requires laboratory and field testing to prepare an
effertive analysis, costs have not been included in this
evaluation. However, EPA suggests that a well designed pilot
study of this alternative for the lower aquifer would cost
‘approximately $300 to $500 thousand dollars. [Note: All costs
are estimates] :

8. State Acceptance: The State of Montana has concurred with
the decision to make the remedy selection for the lcower aquifer
an interim remedy. The State has agreed that field and
laboratory tests should be conducted to evaluate the
effectiveness of in-situ bioremediation, in conjunction with oil
recovery techniques, for the lower aquifer.

Community Acceptance: Specific comments submitted by the
‘public during the public comment period have been addressed by
EPA and responses to those comments are included as part of the
Responsiveness Summary attached to this remedy selection. 1In
general, there has been no community feedback concerning either
the alternatives considered or the preferred alternative for the
lower aquifer. The EPA therefore believes that the public is
generally accepting of the recommended. remedy.

X. Selected Remedes and Cleanup Determinations
Sods/Source Areas Excavation and Clean Up and Treatment Criteria -

* The alternative preferred by EPA to remediate contaminated
soils and:- sources areas is number SA(1), Excavatiocn of
Cohtaminated Soils and On-Site Land Treatment With a Liner. As
developed in the FS Report, this alternative combines an
innovative treatment technology, enhanced in-situ bicdegradation,
with traditional land farming to effectively reduce soil
contaminant concentrations. Contaminated soils located in the
unsaturated zone will undergo a two-step enhanced biocdegradation
treatment. Initial treatment will be conducted in the waste pit
area. Upon reaching an optimum contaminant degradation lifts of
Jsoils will be transferred to the second phase, lined treatment
cell, which will also act as the final disposition location.

A combination of bioremediation treatment processes will Le
utilized to degrade organic compounds in soils in the saturated
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zone. A closed loop, nutrient and oxygen-rich ground vater
iniecticn and extractisn systam will te the primary -2chnique
uséd to degrade €OnTaminants jigcrmed on soil matroz2s and 1oLl
product in the saturated zone. Ground water extract:cn and
physical treatment will speed the process. This syszem should
effectively halt any further contaminant migraticn cutside of the

waste pit area.

Determination of excavation and treatment criteria for soils
has been conducted using two methods: (1) Evaluation of the
standards supplied in various ARARs, such as BDAT concentrations
in‘the Land Disposal Restrictions, and (2) using human health
risk assessment to determine contaminant concentrations which are
protective of human health, while giving consideration to site-
specific conditions. Land disposal restrictions are discussed in
detail in the Feasibility Study Report, Section 4.5.2. Cleanup
criteria for certain ccmpounds have been evaluated in Section 4.7
of the FS Report. EPA has determined that the following cleanup
levels and treatment levels are protective of human health and
the environment and are in compliance with ARARs, and the
remediation activities for soils and source areas will be
required to meet these levels.

1. Excavation of Butt Dip, Tank Farm and Waste Pit Areas:
These areas will be excavated to an acceptable cleanup level,
defined as: All soils, debris or other "source" material from
these areas which are contaminated with concentrations of
‘carcinogenic PAH compounds greater than 88 milligrams per
kilogram (mg/kg) will be removed and treated to the (see below)
treatment levels. This level have been chosen Ctecause: (1) 88
mg/kg of carcinogenic >AHs is selected as the "indicator" cleanup
level because it should provide a relatively good visual .
identifier of contamination; (2) PAHs are ubiquitous in these?
three areas and, based on extensive site investigations, if they
are not present, other contaminants should not be; and, (3) if
carcinogenic PAHs are present below the cleanup level, risk =
analysis indicates the potential human health threat will be ©
acceptable (1077 risk construction scenario), and backfilling:and
capping of the areas will reduce the potential for exposure to
the residual contamination and meet relevant and appropriate RCRA
closure requirements. A sampling and analysis program will be
developed to assure concentrations remaining in or near B
excavation areas do not exceed these cleanup/treatment levels.

2. Contaminant Levels Prior to Placement in the Final Land
Treatment Unit: Because of a capacity extension, land ban ;
concentration levels for the placement of waste soils into the
final treatment unit do not need to be met prior to August 8,
1990. If it is determined that the land ban concentration levels
cannot be met after this date, a no-migration petition will be
prepared, using data from the 1988 land treatment demonstration
‘unit and, if possible, from the 1989 field season.
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3. Treatment Levels for Excavated Soils: Soiis, <ebris =r
other "source" material from the waste pit, butt dip and tank
farm areas will be treated to an acceptable cleanup level,
defined as: (1) Tctal carcinogenic PAH concentraticons are less
than or equal to 88 mg/kxg; (2) Individual PAH compounds
napthalene, phenanthrene and pyrene, will be less than or equal
to 8.0 mg/kg, 8.0 mg/kg, and 7.3 mg/kg, respectively; (3)
2,3,7,8-TCDD equivalency concentrations of chlorinated dibenzo-p-
dioxins and dibenzofurans combined are less than or equal to
0.001 mg/kg; and (4) Pentachlorophenol concentrations are less
than or equal to 37.00 mg/kg. PAH and 2,3,7,8-TCDD egquivalency
concentrations were developed using cumulative target risk
calculations to determine an acceptable range of risks using
different land use scenarios. The 88 mg/kg treatment/cleanup
level represents a 1073 risk using a construction exposure
scenario. The additive risk using a residential exposure
scenario, although not calculated exactly, would be slightly less
than 10'4 (within the acceptable range of risk). The residential
scenario is considered highly unlikely for the Libby site and
institutional controls will prohibit residential development in
waste areas. The pentachlorophenol concentration was selected

ecause the applicable BDAT concentration for land disposal
Eestriction of this compound is 37.00 mg/kg, which is a relevant
and appropriate requirement for the end of treatment. This
number is also consistent with 40 CFR Part 264, Subpart M
requirements, which require maximum destruction cf contaminants
in a land treatment unit. Individual treatment concentrations
were also selected for napthalene, phenanthrene and pyrene, based
on the BDAT treatment concentrations. After August 8, 1990, if
the treatment concentrations for penta, or napthalene, or ,
phenanthrene, or pyrene cannot ke achieved prior to placement in
the land treatment cell, a no migration variance will satisfy the
land disposal requirements. ‘

4. Treatment Levels for Materials in the Saturated Zone:
Treatment levels in the saturated zone will be btased upon
leachate concentration. In other words, ground water exiting the
saturated zone below the waste pit area will be required to ke at
concentrations less than or equal to the ground wvater cleanup
levels established in the following section. Ccmpliance with
" this requirement will be monitored by analysis of samples
collected at waste pit area extraction wells.

Institutional controls, during the treatment activities and
after completion of capping, will be required as part of this
remedy. : '

Ground Water Cleanup Leveis - Upper Aquifer

_ The alternative preferred by EPA to remediate contaminatad
ground water in the upper aquifer is number 5B, In-3itu Greound
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Water Bioremediation. As develcped in the FS Repor%, this
1ltarnative should =2ffectively treat ground water contaminaticen
in place, an innovative apprcach ctonsidered more elifective e
other traditional ground water clean up options. The close. lcop
treatment process described in the soils treatment alternative
will reduce further contamination of the ground water by
retarding leaching of contaminants from the waste pit source
area. An in-situ, enhanced biorestoration program, separate from
the processes employed to degrade contamination in the saturated
20ne of the waste pit area, will be initiated in the upper
aquifer to begin reducing contaminant levels near the tank farm
and ‘in, downgradient regions.

Ground water cleanup criteria have been determined by
examining and considering pre-established, ARAR standards such as
Safe Drinking Water Act Maximum Contaminant Levels; use of human’
health risk assessment to determine contaminant concentrations
which are protective of human hedlth; and, when necessary,
technology limited values. 10-6 target risks have been
calculated for certain compounds in Section 4.7.1 of the
Feasibility Study Report. Section 4.3 of the FS Report discusses
the potential ground water ARARs, and Section 4.6 discusses other
criteria, advisories and guidance which were considered in
determining the cleanup levels.

EPA has determined that ground water cleanup levels will be
the following for the upper aquifer: (1) Total non-carcinogenic
PAH compounds in ground water will be present in concentrations
no greater than 400 nanograms per liter (ng/L) and carcinogenic
PAH compounds will be present in concentrations no greater than
40 ng/L. The carcinogenic PAH concentration has been based on
risk calculations presented in the FS report and achievable
detection limits, because the determined 10-6 target cleanup
level is not reliably detectable using current analytical
technology. The risk presented by leaving this concentration of
carcinogenic PAH in ground water is 10=3. The carcincgenic PAH
concentration of 40 ng/L is not a level uniformly detected at
many analytical labs at the present time. Rather, it represents
a number which some laboratories state can be achieved at the
present time, and which should be more reliably achievable
through sime. Therefore, sampling and analysis of ground water
samples to determine compliance with cleanup goals will have to
be conducted under strict protocol. The clean up level for total
non-carcinogenic PAH concentraticns is based on evidence that
many creosote compounds are capable of promoting the carcinogenic
activity of other, cancer causing compounds. Because the
carcinogenic PAHs clean up level is higher than a 10-6 risk
level, and because a newly listed carcinogen (penta) will be
present in concentrations most probably higher than normal for
such a compound, EPA believes that a conservative clean up level
"for total PAH compounds is warranted. This decision is further
justified as a means to assure that other potentially hazardous
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creosote ccompecunds, nct typically analyzed for during the Lizoy
site investigations, will Ce destroyed to acceptabple
concentrations as well. (2) Pentachlorophenol will be present :n
concentrations no greater than 1.05 milligrams per liter (mg/L)
This concentration 1s based on a lifetime health advisory. (3)
Senzene will be present in ccncentrations no greater than
micrograms per liter {(ug/L). (4) Arsenic will ke present in
concentrations no greater than 50 ug/L. Arsenic and ktenzene
concentrations were selected based on Maximum Contaminant Levels
established by the Safe Drinking Water Act. (S) Finally, other
orgadic and/or inorganic compounds which may be present in the
ground water will e at concentrations which pose a human health
threat no greater than 10-3

Attainment of cleanup levels for the compounds used as
ground water indicators (above) should assure that other organic
or inorganic compounds will not be present in concentrations
potentially harmful to public health and/or the environment. For
instance, volatile organic compounds such as methylene chloricde
and tetrachloroethylene have been detected in some aqueous
samples. As already noted, creosote contains many organic
compounds which have not typically been looked for in Libby

amples. Treatment to reduce the primary contaminants, Penta and
AH compounds, should effectively reduce these other chemicals to
acceptable concentrations. However, cleanup level #5 above
assures that overall ground water cleanup will achieve a target

human health risk not greater than that created by the analytical
technology limited PAH target level.

Institutional controls and monitoring are also required in
conjunction with this remedy. When acceptable levels are
achieved, institutional controls can be discontinued. Monitoring
will be required as long as hazardous}éubstances remain.

Ground Water Cleanup Levels - Lower Aquifer

Because none of the alternativesi presented for clean up of
the lower aquifer have been demonstrated to effectively reduce
contaminant concentrations in a reasonable timeframe, EZPA has
decided that a test of in-situ bioremediation, in conjunction
with o0il recovery/dispersion techniques, should te attempted.
"This feasibility testing of remediation technolcogies is selected
as an interim remedial measure. A final remedial measure will te
chosen at the conclusion of the pilotiprogram. This remedial
measure is included in the descriptions as alternative number SC.
A biorestoration test program similar in scope to that conducted
for the upper aquifer will be initiated. The pilot test will be
conducted to determine if enhanced biorestoration of the aquifer,
alone and in conjunction with 0il recovery techniques, is a
viable means of aquifer cleanup. In conjunction vith this
remedy, institutional controls and continued monitoring are
required which will provide protection of human health and ::he
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environment at trhis time. ARAR requirements are vaived ¢n
-emporary basis amd will Te ras-evaluated during the next T
of decision.

a
ecord

Treatment of the ground water in the upper and, if required,
lower aquifers will be continued until the cleanup levels are
attained and maintained through time. Once cleanup levels are
attained, it is anticipated that treatment will continue for some
as yet unspecified period. This will assure residual or delayed-
release contaminants are not re-entering the system. Monitoring
of ground water quality will continue after acceptable contamin-
ant levels have been attained and maintained, and remediation has
stopped.

The Statutory Determinations

The remedy selected for each operable unit must satisfy the
requirements of Section 121 of CERCLA. Specifically, Section
121(b) of CERCLA requires that any selected remedy be protective
of human health and the environment, be cost effective, and
utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum
extent practicable. Section 121(4d) of CERCLA states that
remedial actions that leave any hazardous substance, pollutant or
contaminant on-site must meet, upon completion of the remedial
action, a level or standard of control that at least attains
<tandards, requirements, criteria or limitations that are legally
applicable to the hazardous substance, pollutant, or contaminant
concerned, or are relevant and appropriate under the '
circumstances of the release or .threatened release. Section
121(d) allows EPA to waive these requirements under certain
limited conditions. “

EPA has concluded that the;selected remedy is consistent
with these requirements of CERCLA. The following section
provides a narrative description of how the selected remedy meets
the specific statutory requirements.

Protectign of Human Health and the Environment

Soils excavation and contaminant biodegradation will
‘dramatically reduce risks to human health and the environment.
Excavation of contaminated soils from the butt dip and- tank farm
areas will centralize all source materials in the waste pit area.
The butt dip and tank farm excavations will be backfilled and
closed with a protective cap to assure there is no residual
contamination exposure potential via soils contact or ingestion.
Treatment will be conducted in the waste pit area until a
specified level of degradation is reached; materials will then be
transferred to the lined land treatment unit and disposal cell.
After excavation of partially treated soils from the waste pit
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the area will ce zacxiilled and closed with a [protectzive <ap =iz
reduce residual contaminaticn exposure potential. Final
treatment will be conducted in a land treatment unit, which will
pe designed to control runoff, prevent runon, dnd halt downward
contaminant migration. Soils treatment will continue until an
acceptable level cf cleanup (see previous sections) is achieved.
This cleanup level is considered by EPA protective of human
health and the environment. As an assurance, a protective cap
wi 'l be placed over the land treatment area upon treatment
cospletion.

Environmental risks posed by soils contamination are
primarily through leaching of contaminants into the ground water.
The remedies selected will dramatically reduce the leaching
potential by removal of soils from some uncontrolled areas and by
establishing a closed-loop treatment cell at the waste pit area
to assure contaminants in the saturated zone are treated and
cannot migrate further downgradient. There should be no
environmental risks posed by the land treatment unit. In order
to assure contaminants will not migrate from the cell, and to
ensure compliance with ARARs, a demonstration of no-migration
will be done. The basis for this demonstration will be extensive
technology field testing conducted on site during the summer of

988, including air emissions sampling and modeling, and
ngineering controls as needed to assure contaminant migration
prevention, including a liner system. '

Existing institutional controls will continue to prevent
human exposure to contaminated ground water in the upper aquifer
‘until acceptable contaminant levels are reached. The in-situ
bioremediation alternative selected will provide long-term
protection of human health and the environment by degrading
contaminants within the aquifer system. This ground water
treatment alternative will be conducted until levels considered
protective of human health and the environment are achieved.
Monitoring will be ccnducted to ensure protective levels are
mgintained.

. Institutional centrols will continue to prevent human
exposure to contaminated ground water in the lcwer aquifer during
the pilot program and kteyond. Monitoring will be conductad to
assure continued environmental protection. The final remedial
action, to be decided upon completion of the pilot program, will
address protectiveness again. If the test program is not effect-
ive, monitoring and institutional controls may be relied upon to
prevent human exposure and identify environmental threats.

Implementation of the remedies selected should not create
unacceptable short-term risks or adverse cross media impacts.
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Attainment of ARARs

The remedies select2d Icr sol.s Zi2an :z ind the igger
aquifer, coupled with a no migration petition, will attain all
applicable or relevant and appropriate requirements. The
Hazardous and Solid Waste Act requires BDAT treatment of K001
sludge prior to land disposal. Because land treatment is
considered a form of land disposal, and because the contaminated
soils are K001 soil and debris once mixed in the waste pit, these
requirements are considered applicable to the placement of waste
in the final treatment cell. It is unknown at this time whether
land treatment at the Libby site will reduce concentrations of
contahinants to below BDAT concentrations, so that the land
disposal restrictions would eventually be met. However, because
placement will probably occur after August 8, 1990, a
demonstration of no-migration petition will be prepared and
submitted to EPA to allow continued use of the innovative
biodegradation technology at the Libby site. This will ccmply
with the land disposal restrictions.

Also, as noted earlier in this document, ground water non-
degradation ARARs may not be met should plumes in either aguifer
continue to migrate. However, migration is not expected and the
upper aquifer remediation should result in compliance for that
‘aquifer. A waiver of relevant and appropriate requirements of
the Safe Drinking Water Act and other ARARs for the lower aquifer
is invoked based on technical impracticability and the fact that
this is an interim remedy which may achieve compliance.

Tables 18, and 19, list the ARARs identified for the
remedies selected.

There are some potential ARARs which are worth noting in
this decision document because they could potentially impact
remedy implementation in the future. They are all compound-
specific issues.

A change in the MCL for arsenic is anticipated £o be
proposed in late 1988. The new concentration coculd te as low as
0.2 mg/L, as opposed to the current MCL of 0.05 mg/L. The
proposal, would be based on revised determinations of what
concentrations of arsenic present an unacceptable risk to public
health in ground water. Should this MCL be promulgated prior to
finalization of the ROD it will ke considered relevant and
appropriate to the Libby site, and the arsenic ground water
cleanup criterion will be the new MCL.

A change in the MCL for tetrachlorcethylene is anticipated
to be proposed in late 1988. The new concentration could bte as
low as 0.005 mg/L. Should this MCL be promulgated in final form
prior to finalization of the ROD it will be considered relevant
and appropriate to the Libby site, and the tetrachlorcethylene
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Table 18
Appicable or Relevant
and Appropriate Requirements
Scids/Source Areas Action

‘%he following requirements have been identified as
ipplicable or relevant and appropriate to the response action
selected for clean up of contaminated soils and sources areas on
the Libby site. Specific citations for United States and State of
Montana statutes and regqulations are provided, along with a
distinction between "applicable" and "relevant and appropriate."

In some instances, comments are provided for further information.
These ARARs have been identified on the basis of preliminary design
criteria for the selected alternative, land treatment with a liner.
Final remedial design may reveal other response action ARARs which
should be taken into consideration for remedial action. The site
administrative record contains extensive documentation on ARARs,

it should be reviewed for more insight into the identification:

selection process.

Statute or Applicable or
Regulation/Citation Relevant and Appropriate Comment

Executivefbrder 11990
40 CFRgPart 6 Applicable

Clean Water Act, Section
404, 40 CFR Parts
230 & 231 Applicable

Endangereé'Species Act
50 CFR:Parts 200
& 402 Applicable

Resource Conservation &
Recovery Act,
40 CFR:Part 264,
Subparts F, G, K, Applicable and Relevant 014 and New
L, M &N and Appropriate Units

40 CFR 264.111 " ' " ; ;

40 CFR Part 268 &
RCRA Sgction 3004 Applicable



Tabie 13 Continued

Statute or
Regqulation/Citation

Occupational Safety and
Health Act
29 CFR 1926, Sub-
Part P, and 1910

Ambient Air Quality
ARM 16.8.807, 809,
o 811, 814-822

Prevention of Significant

Deterioration of Air
Quality
ARM 16.8.925,
928, 9131,

933,

Visibility Impact
Assessment
ARM 16.8.1003,
1007, & 1008

1004,
Air Quality Permit
ARM 16.8.110S

Emissions Standards
_ ARM 16.8.1427

General Air Quality
% MCA 75-2-102, 201

ﬁ%n—came and Endangered
: Species

ARM 12.5.201
© MCA 87-5-501

Historical Preservation
ARM 12.8.501

ARM 12.8.50S, 506
507, 508

MCA 22-3-433, 435

Applicable or
Relevant and Appropriate

Comment

Applicable

Applicable

Applicable

Relevant and Aﬁpropriate
Applicable
Applicable
Applicable
Applicable
Applicable
Relevant and Appropriate

Applicable
Applicable

Only Substantive
Requirements

Policy Statement

Policy Statement

Policy Statement



Table 18 Continued

Statute or Applicable or
Regqulation/Citation Relevant and Appropriate Comment

Solid and Hazardous
Waste Management
“ARM 16.14.505, 520,

57 Applicable

ARM 16.42.101, 102 Applicable

ARM 16.44.106, 107 ' Only Substantive
112, 113, 124 Applicable Requirements

ARM 16.44.303, 310,
311, 321, 322, 323,
324, 330, 333, 4186,
S11, 512, 702 Applicable

‘azardous Waste Act
MCA 75-10-101, 102
and 202 Relevant and Appropriate Policy statement

MCA 75-10-212, 214 Applicable

MCA 75-10-402, 414, _
416, 601, 71 Relevant and Appropriate Policy statement



Table 19
Appiicable or Relevant
and Appropriate Requirements for
Upper and Lower Aqufers

The”Eollowing requirements have been identified as applicable or
relevant and appropriate to the response action selected for
"clean up of contaminated ground water in the upper and lower
aquifers. Specific citations for United States and State of
Montana statutes and regulations are provided along with a
distinction between "applicable” or "relevant and appropriate."
In some instances, comments are provided for further information.
These ARARs have been identified on the basis of preliminary
design criteria for the selected alternative for the upper
aquifer, in-situ bioremediation. Final remedial design may
reveal other response action ARARs which should be taken into
consideration for remedial action. ARARs for lower aquifer clean

should be the same as for the upper aquifer, and they are

!ﬁcluded here in order to establish the ARAR waiver

ocumentation. The site administrative record contains extensive
documentation on ARARs, and it should be reviewed for more
insight into the identification and selection process.

Statute or Applicable or J
Requlation/Citation Relevant and Appropriate Ccmment

Executive Order 11990 .
40 CFR Part 6 Applicable

Clean Water Act, Secticn

404, 40 CFR Parts

230 & 231 Applicable
Endangered Species Act

S0 CFR Parts 200

and 402 Applicable

Safe Drinking Water Act
40 CFR Part 141 - Relevant and Appropriate

ontrol Act

Fderground Injection
40 CFR Part 144 Relevant and Appropriate



Table 19 Continued

Statute or
Regulation/Citation

Occupational Safety and
Health Act
29 CFR 1926 Sub-
Part P and 1910

Resource Conservation
and Recovery Act
40 CFR 264, Sub-
Part J

Nondegradation of
Water Quality
ARM 16.20.702
ARM 16.20.703

Pollution Discharge

Elimination System
ARM 16.20.916

Ground Water Pollution
Control System
ARM 16.20.1002,
1003, 1010, 1011

ARM 16.20.1013,
1015, 1016

Public Water Supplies
ARM 16.20.201 '
A
16.20.203,
and 207 -

ARM
205

204,

MCA 75-6-101

MCA 75-6-112

Water Well Standards
ARM 36.21.635, 638,
640-662, 664-679

Applicable or
Relevant and Appropriate

Comment

Applicable

Applicable and
Relevant and Appropriate

Applicable

Relevant and Appropriate

Applicable

Applicable
Applicable
Relevant and Appropriate

Relevant and Appropriate
Relevant and Appiopriate

Relevant and Appropfiate

Applicable

0ld & New Tanks

Only Substantive
Requirements

Only Substantive
Requirements

Only Substantive
Requirements

Cnly Substantive
Requirements



Table 19 Continued

Statdte or
_Requlation/Citation

Water Use
ARM 36.12.103

MCA 85-2-101
MCA 85-2-301
MCA 85-2-306
MCA 85-2-317

MCA 85-2-401 thru
418

MCA 85-2-505, 506,

jl'd 507

Solid and Hazardous
Waste Management
ARM 16.44.335

Non-Game and Endangered
Species

ARM 12.5.201

MCA 87-5-501

Historical Preservation
ARM 12.8.501

ARM 12.8.505, 506

Applicable or
Relevant and Appropriate

Comment

Applicabie
Applicable
Applicable
Applicable

Applicable
Applicable

Applicable
Applicable

Applicable

Applicable

Relevant and Appropriate

Applicable

Policy statement

Cnly Substantive
Requirements

Only Substantive
Requirements

Policy Statement

Policy Statement



ground water cleanup critericn will Te the new 4CL.

A change in the MCL for pentachlorophenol is anticipated to
be proposed in late 1988. The new concentration could be as low
as 0.2 mg/L. Should this MCL be promulgated in final form prior
to finalization of ~“he ROD it will be considered relevant and
appropriate to the Libby site, and the penta ground water cleanup
criterion will be the new MCL. Also, the recent reclassification
of penta as a probable human carcinogen (see discussion below)
could, lower the new MCL to a much lower concentration.

It is anticipated that another change involving
pentachlorophenol could have significant impact upon the site
cleanup requirements. Penta has been considered by EPA as a
Class D carcinocgen, meaning that there are no carcinogenic
effects associated with the compound. Recent studies have caused
EPA to re-evaluate that stance, and penta has been reclassified
as a B2, probable human carcinogen, based upon evidence of
carcinogenicity in animals. This determination will require
publication of carcinogenic potency factors for the compound
which have previously not been used. Risks associated with penta
for the Libby site has been based primarily on non-carcinogenic

ffects. The availability of carcinogenic potency factors for
D:is compound may have significant impact upon cleanup criteria,

hich have been based to date on land disposal restrictions BDAT
(soils) and a health advisory for ground water. Should potency
factors be published prior to finalization of this remedy
selection document, new risk calculations will be conducted and
cleanup levels may be revised.

Potency factors under consideration by EPA have been
reviewed by Libby project personnel. A range of potency factors
has been prepared, the value of which is dependent upon the type
of pentachlorophenol found on site. Comparison of these potency
factors to the potency factors used in Libby risk.assessment
suggests that the 37.00 mg/kg BDAT treatment requirement will
provide a protective cleanup level within the acceptable range of
risk. .

Cosf Effectiveness

The selected remedial alternatives are cost effective
options for Libby site cleanup. This determinaticn is kased on
the cost and overall effectiveness of the selected remedies when
viewed in light of the cost and overall effectiveness of other
alternatives.

For soils and source areas cleanup, enhanced bioremediaticn
-and land treatment (alternative 5A(1)) is more costly than land
treatment without a liner and capping, but less ccstly than cother
treatment alternatives. This alternative will degrade
contaminant concentrations to acceptable levels which are
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protective of human neailth. land treatment with a liner nay
provide a substantial amount of greater envircnmental protecticn
than land treatment without a liner. The only alternative which
will achieve greater treatment efficiencies is incineration.
Incineration will reduce organic concentrations lower than land
treatment, but there will still be potentially hazardous ash
products to dispose and cap on site. Land treatment with a liner
is considered to be the most cost effective remedy.

. In-situ biodegradation of the upper aquifer is the least
costly treatment alternative. In-situ biorestoration will
effectively degrade contaminant concentrations to acceptable
levels in a relatively short time frame. It is considered a more
effective, more permanent remedy than either pump and treat
alternative, because degradation of contaminants in the ground
water and contaminants adsorbed onto aquifer matrices will occur
simultaneously. In-situ biodegradation is considered to clearly
be the most cost effective remedy.

A cost effectiveness evaluation of the final remedies
evaluated for remediation of the lower aquifer cannot be
completed. As stated, the preference to conduct a field test of
in-situ biodegradation potential as an interim remedy will allow
collection of needed data to make comparisons. O0il recovery
alone, and treatment of oils and ground water in the lower
aquifer, would clearly be a cost-~intensive process with limited
effectiveness. If in-situ biocdegradation proves to be
technically practicable in the lower aquifer it is believed by
EPA that it will also be a much more cost effective alternative
than any other proposed to date for this sub-action.

Utilization of Permanent Solutions and Alternative Treatment
Technologies or Resource Recovery Technologles to the Maximum
Extent Practicable, and the Preference for Treatment as
Principal Element of Selected Remedies ‘

The selected remedies satisfy the statutory preference for
utilization of permanent ‘solutions and alternative treatment
technologies. Treatment is a principal element of the
alternat'ives selected for all sub-actions. The remedies selected
for cleanup of soils/source areas and the upper aquifer will
- treat contaminant concentrations to acceptable health based
levels. They are permanent solutions in that they will destroy
contaminant concentrations, not merely transfer pollutants to
another media for eventual disposal. Enhanced bioremediation of
the soils area is considered an innovative technology when
utilized in the approach discussed in this document. A
combination of land treatment with in-situ, source area
degradation in the saturated zone of the waste pit will
effectively reduce all potential contaminant exposure routes
permanently.
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In-sityu ziorestoration of nhe upper aquifer is <znsiderad an
innovative approach to ground water remediation which has cocvious
implications for sites across the country. The alternative
presented in this remedy selection will permanently destroy
contaminant conce- “rations in place, without having to perform
intensive pump anc treatment actions. Additiocnally, the in-situ
program is expected to be much more effective, in a shorter
timeframe, than traditional pump and treatment scenarics.

Finally, whereas pump and treat ground water extraction systems
have been hampered by an inability to extract contaminants
adsorbed onto particle surfaces and in micropores, the in-situ
biodegradation process will work concurrently on all areas of
contamination within the aquifer.

It is hoped that an in-situ biorestoration program for the
lower aquifer will prove to be effective as well. However, the
types of contamination (product pools and agqueous phase) found in
the lower aquifer suggest that active biodegradation will be much
more difficult to initiate. It should be recognized that other
treatment alternatives, such as the oil recovery systems based on
2il reservoir technology, would have only limited effectiveness
at the Libby site. The high cost of implementation, the low
effectiveness and the extremely long time frame required to
achieve desired cleanup levels make o0il recovery an impracticable
alternative. 1In-situ biorestoration, alone or in conjunction
with other technologies considered, is the only potential cleanup
alternative which EPA has been able to identify worth pursuing..
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Ltby Ground Water Site

Responsiveness Summary
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Respersiieness Summary
for the
Libby Ground Water Site
Libby, Montana

. The U.S. Environmental Protection Agency (EPA) and Montana
Department of Health and Environmental Sciences (MDHES) held a
public comment period, on the Propcsed Plan and Feasibility Study
Report for the Libby site, from November 11 through December 12,
1988. Both the Proposed Plan and the FS report were made available
to the public for the entirety of the public comment period. 1In
addition, the administrative record for the site was available for
review in the County Sanitarian's Office (the information
repository) in Libby during the public comment pericd. A public
meeting was held in Libby on November 29th to discuss the Proposed
Plan and FS Report, and other site issues, with concerned citizens
and public officials. This Responsiveness Summary has Lteen
prepared to document questions or concerns raised by persons at the

ublic meeting and provide EPA's responses. Written comments
'Fce;ved during the public comment period are also responded to in
his document.

The public meeting was held at the Lincoln County Annex’
Building in Libby, Montana, on November 29, 1988 from 7:00 p.m. to
approximately 9:30 p.m. Those attending the meeting included
representatlves from EPA, MDHES, Champion International Corporation
and it's project consulting firm, Woodward-Clyde Associates,
members of the Lincoln County Board of Health, other city, county
and state public officials, news media representatiwves, and
citizens of Libby and/or Lincoln County. Also, a Court Reporter
and Notary Public of the State of Montana reported the proceedings
of the meeting in a stenographic transcript, available for review
in.the site administrative record.

. An agenda was prepared for the meeting and provided to
attendees, along with a copy of the Proposed Plan and a meeting
briefing package for later reference. EPA, MDHES and Champion
presented a review of the Superfund regulatory authorities, a brief
history of the site, an explanation of the results of the
Feasibility Study, a review of the alternatives evaluation results,
description of the detailed alternatives, and information on the
remedy selection process. Questions were answered throughout the
meeting. No specific comments were made during a separate- publlc

omment period at the end of the meeting.



Hrstory of Community Relatons Activites

Contamination of ground water was first reported in Libby in
'1979. At the time, many residents were apparently skeptical of the
analytical results for ground water samples, but residents became
more aware of the magnitude of the contamination problem after
stories were written in the local newspapers and public meetings
were held. During early testing of ground water wells, EPA and
State representatives met and discussed their activities with the
individual well owners. Many residents preferred to have Ron
Andérson, the Lincoln County Sanitarian, as a focal point for these
issues. EPA and the State have continued to rely on Mr. Anderson
for contact with the community, as have corporate and regional
representatives of St. Regis and Champion.

News releases and fact sheets have been issued in conjunction
with significant site activities. Local newspaper coverage was
more extensive during early site activities, prior to the first
Record of Decision for an alternate water supply. The following
community relations activities have been conducted: :

o) News releases and fact sheets issued in conjunction with
site nomination to the NPL. ’

o} Phase I investigations results were sent by St. Regis to
each homeowner whose well was tested.

o) Results of the Phase I investigations and the consent
decree process were presented to the public for review

and comment at the County Health Board's monthly meeting
on October 18, 1983. o . ‘

o) In April 1984, a fact sheet recommending limited water
use and well installation was included in the sewer bill
mailing. '

o In July 1986, a fact sheet was sent to area residents

using the local newspaper as a distribution system.

o) A public meeting was held on July 15, 1986 in the county
annex, to discuss alternatives for providing clean water
to local residents. This meeting initiated a 30-day
public comment period.

o In January 1988, EPA and MDHES conducted community
interviews with residents and public officials of Libby

to gather information for revision of the Community
Relations Plan.

o A progress report was distributed to persons on the ZPA

mailing list in June 1988, providing an update as to sit=2
activities. : o
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o) On November 11, a public ccmment period was initiated to
address the draft Feasibility Study report and the
Proposed Plan for site clean up. The comment period
ended cn CTecember 12, 1988.

The remainder of the responsiveness summary will consist cf
Agency responses to questions and/or comments raised during the
public comment period. The first portion will address questions
and/or comments from the public meeting. Similar questions or
comments from the meeting are combined into one for the
responsiveness summary. Specific questions, comments and replies

- made during the public meeting may be reviewed in the meeting
transcript. The second portion responds to a set of written
comments from a Libby resident received at the end of the public
comment period, and the last section consists of responses to
written comments submitted by Champion International Corporation
during the public ccmment period.

Pubc Meeting Questions and Comments

For instance, the butt dip tank area, tank farm area and
ste pit area were identified by EPA and MDHES (the Agencies) as
the prime contaminant source areas. However, some attendees
suggested that there may have been at least one more dump area.

- Question: Some persons questioned the locations of the contaminant
ﬁurces.

Response: Extensive site-wide sampling at Libby has not revealed
other "source" locations. It is possible that the large source
area, the waste pit, is actually a combination of two different
dump sites, resulting in some confusion during the public meeting.
However, because of the possibility that there may still be other
waste locations on site not yet identified, EPA will conduct a
review of records concerning waste dumping and burning locations to
see if another source area has been inadvertently overlooked. The
EPA project manager will also make a site visit with persons
expressing this concern to try and pinpoint other potential dump
locations. Finally, the Record of Decision has been written to
allow for clean up of any as yet unidentified scurce areas during
remedial action, but it is EPA's belief that all contaminant
sources have been located.

Question: Many questions were raised about the depth of excavaticn
to remove contaminated soils. 1Individuals expressed opinions that
this would not be deep enough to take care of the contamination
problem in the ground water. They recognized that oils and product
ave migrated down through time, and that there is probably a lot
f source material at depths much deeper than the water table.

Response: EPA agrees'that excavation of soils to the water tabls,
and treatment of those soils, will not address a large porticn of
the site contamination. Excavation of soils below the water tabl2
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would require a difficult set of engineering contr3sis =2 defpress
the water table in the area to allow excavation. Because of the
prolific ground water flow in the area further excavation would ke
very difficult and expensive.. However, the selected remedies do
provide for the clean up of source materials in the saturated zones
relow 15 feet or so. A rock percolation bed upgradient of the
waste pit area will be used to filter treated water and oxygen and
nutrients into the saturated zones to stimulate bicdegradation of
contaminants. Ground water and oil extraction wells will be placed
just downgradient of the waste pit area to remove free product and
highly contaminated ground water. Ground water will be treated on
the surface and then reinjected through the rock percolation bed or
injection wells. The purpose of this process is to isolate the
‘high concentration source areas in the saturated zone from the rest
of the ground water system. This will greatly reduce contaminant
loading into the rest of the aquifer, and hopefully accelerate the
natural contaminant biocdegradation processes.

Question: A few individuals expressed concerns about institutional
controls. Specifically, they suggested that controls such as the
City prohibition on well drilling are a violation of individual
property rights.

Response: The institutional controls considered for the site are
designed to protect human health and the environment. For
instance, the City prohibition on well drilling was passed because
Libby did not want any other persons potentially exposed to ground
water contamination. The other institutional controls under
consideration are for use of property on the Champion site. As an
example, one control might be used to prevent construction
activities on contaminated areas. This will reduce the potential
for human exposure to contamination. Finally, all institutional
controls are prepared under appropriate legal advice so as not to
violate individual rights.

Question: ‘One person commented about the lack of response by EPA
to, questions he raised a couple of years ago concerning cancers in
the Libby area which may be attributed to contaminated ground water
and. the ,site. _

Response: EPA .conducted some research into cancers in the Libby
area. This information is contained in the administrative record.
However, no conclusions were drawn from the research for a number
of reasons. First, documentation of cancers into a database has
only been conducted since the 1970s. Since wood treating
operations were carried out at the Libby site from 1946 to 1969, no
data is available to correlate cancers during contaminant use
periods. Also, there is a relatively small population of persons
which could be studied to determine cancers caused by ingestion of
contamina: :d drinking water. Many of those perscns probably worked
at the Champion Plant, or other industrial locations, where
exposure to various substances may have occurred. Therefore, :he
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Tdentification <f Zausa2s 2 Cfancer may ~ct Ze pcssizled n
summary, even if a higher than normal cancer {requency could Gce
determined for the near-site Libby population, it may be impossible
"to isolate the factors tehind such a trend.

Question: Many questicns w“ere raised about the extent of grcund
water contamination. ror instance, is there evidence of
contamination south of the plant? 1Is there contamination in the
ground water on the west side of Flower Creek? Some of these
questions were related to concern about why scme residents were not
offeted the buy-wvater plan for city water.

Response: These questions were answered explicitly during the
public meeting using maps to reflect contamination extent. In
summary, there is no evidence of ground water contamination south
of the plant because of the very strong ground water flow to the
north and northwest of the site. Contaminants have not been
detected in ground water west of Flower Creek. Concentrations in
wells near the Creek on the east side have always been extremely
low, and often not detectable. 1If contaminant plumes were to
migrate that far, EPA believes Flower Creek would act as a flow
barrier, and contaminated ground water would either be discharged
into the Creek or redirected along the flow of the Creek toward the

otenai River. However, contaminant plumes do not appear to be

igrating, based on extensive samplings conducted over the past faw
years. Natural organic degradation and contaminant adsorption onto
matrix surfaces may have effectively halted any further migration.
Finally, residents with private wells outside the area of ground
water contamination were not offered "free" city water because they
had no known exposure to the contamination. 1If plumes migrate in
the future, and ccntaminate more wells, residents using those wells
will be offered an alternate water supply under the buy-water plan
under the provisions of the Record of Decision.

Question: Would pumping wells installed on site as part of the
clean up program have any effect on private wells lccated near the
plant?

Response: The large volumes of flow in the upper aquifer would
preclude any impact on residential wells from the extraction wells
considered in the FS report. -

Question: what happens to the bacteria after it is done cleaning
the contaminants from the ground water?

Response: The ftacterial populations in question will ke large as
long as there are contaminants in the ground water. After

.ontamination has been destroyed, the bacterial populations will
apidly decrease because of the lack of a food source.

Question: What will prevent contaminants from lsaching into -ae
water during treatment or in un-capped areas?
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Response: Some leaching of contamination may occur in the waste
pit area during treatment. However, the ground water extraction
and injection system discussed in a previous response will prevent
the leaching from being a problem. There should be no contaminant
leaching in the land treatment cell because there will be a bottem
liner providing a barrier to contaminant migration. There should
be no areas with significant residual contamination that are not
capped at the end of excavation and/or treatment.

Quegéion: How long will it take to clean the aquifer?

Response: Preliminary modeling conducted for the FS report
indicates the aquifer could be remediated in as little as five
years. However, an estimate at this stage is relatively
speculative.

Question: What effect would flooding, or high water recharge
rates, have on land farming, and could it also alter the direction
or speed of ground water flow?

Response: The land treatment unit will be placed in an area higher
than the 100 year flood plain, making it unlikely that flooding or
rain will impact the treatment area. Also, engineering controls
will be used to keep the unit from being flooded. Large amounts of
rain can raise the water table in the aquifer, but heavy recharge
would probably have little impact on the direction and rate of
ground water flow, other than short term effects. Variable ground
water levels can have an effect on contaminant distribution within
the system, but we have not been able to make such a correlation in
Libby. '

Question: Isn't there a contamination problem resulting from water
washing over treated logs?

Response: It is probable that logs treated with chemicals lcse
spme material onto the ground, through drippage and rain
solubilization. This can cause contamination problems, and
probably has in the past at Libby. However, there is no wood
treating going on at Libby now so the logs stacked outside in the
yard are not releasing wood treating contaminants.

Questioh: Will there be monitoring of ground water down gradient
of the area where soils will be treated, to detect ccntaminant
leaching?

Response: Yes. Monitoring of ground water using monitoring wells
and soil-pore water using lysimeters will be conducted up gradient
of, down gradient of, and within the waste treatment areas.
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Question: “hat 2ces the 2%.7
mean?

rating in %he historical skatch

Response: That numper, a product of the early site investigation,
reflects a numerical score given the Libby site to assess how much
of a threat to human health and the environment it was causing.
Sites which received a score of 28.5 or over are eliigible for
placement on the National Priorities List of hazardous waste sites.

Written Comments - Libby Resident

what assurance is there that the buy-water plan will e continued?

The buy-water plan, as noted by the commenter, 1is funded by
Champion Internaticnal. However, implementation of the buy-water
plan was authorized by EPA in the Record of Decision for the First
Operable Unit, signed September, 1986. This decision and the
current Record of Decision mean that EPA will assure that the buy-
water plan will be continued as long as there is a threat to human
health via ingestion of well water. This will be required of
Champion in the consent decree which is expected to be entered
concerning this ROD.

!Lat are the plans to take care of other areas (re: buy-water plan)
if contamination should spread?

The 1986 Record of Pecision and this Record of Decision also
addressed this concern. If contamination in the aquifer should
spread outside of the areas currently identified, the buy-water
plan will be extended to all newly impacted well cvners and users.
In fact, additional persons have been added to the buy-water plan
since implementation. Alternative water supplies vill be provided
to anyone being impacted by the contaminant plumes, vhether they
reside within the city limits or not.

There are at least 3 springs west of Libby that have not been
monitored in any way.

EPA has’not sampled the springs west of town. However, private
wells and monitoring wells tetween the springs and the known extent
of ground water contamination have been checked on a periodic

. basis. As long as these wells are free of contamination the
springs should also be free of contamination emanating from the
Champion plant.

The wastes must go much deeper than 15 feet, the depth of

xcavation. The excavation should go much deeper to get a thorough
igea of the amounts of contamination.

This comment was addressed in response to questions raised during
the public meeting on previous pages. EPA believes that there is
sufficient information to warrant making a clean up determination
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for the scurce areas. The problems #ilh axcavating <Z2egper -han -he
water table were previocusly addressed.

- Re: City or County ordinance prohibiting well drilling - Is this
not taking away part of your property value and rights?

The ordinance prohibiting well drilling in Libby is believed to be
within the legal discretion of the City. It is worth remembering
that the purpose of the ordinance is to prevent additional human
exposure to potentially harmful chemicals in the ground water. A
county ordinance would also be enacted, if required. With regard
to property value, EPA is not aware of any impact this ordinance

- has had upon property values in Libby.

Placement of a cap over areas to reduce water infiltration is a
waste of time, considering ground water will continue to spread
contaminants.

EPA believes that the caps placed over excavation and treatment
areas will accomplish two things. First, they will reduce the
potential for further contaminant locading to the aquifers by
reducing water infiltration and contaminant leaching. Second, and
more importantly, the caps will provide an additional protective
measure against direct human exposure to residual contamination.

At what point will EPA funds step in if Champion doces not pay for
the remedy or stops funding the remedy?

This Record of Decision authorizes EPA to carry out the preferred
remedial alternatives selected, regardless of who pays for the
clean ups. Champion International Corporation, as the responsible
party for the Libby site, has expressed a strong desire to continue
to pay for and conduct the response actions at the Libby site. EPA
does not anticipate that Champion will change its decision, tased
on Champion's input to the administrative record for the site.
However, if responsible party refuses to carry ocut the selected
remedial action, one of EPA's options is to use money from the
Superfund Trust Fund to pay for site clean up.

Written Comments - Champion International Corporation

Champion International Corporation provided written comments
to the Proposed Plan. These comments were based on the information
in the Proposed Plan and information given by EPA and MDHES at the
public meeting. Champion's comments are directed at four main
areas: Ground water clean up levels, Soil clean up levels,
Compliance with applicable or relevant and appropriate requirements
of the land disposal restrictions (Land Ban) and the Remedial
action plan for the lower aquifer. Champion's comments are
attached, followed by EPA responses to those comments.
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SROUND WATER CLEAN UP LEVELS

MCHTAHA CFrig
EPA's proposed ground water clean up level indicated at the public meeting
on November 29, 1988 included:

. Pentachlorophenol - 0.2 mg/1
. Total PAH - 0.4 ug/}
. Total suspected carcinogenic PAH 0.04 ug/]

Currently there is no fjnal MCL for pentachlorophenol and no ARAR require-
ment exists for this compound. Thus, the pentachlorophenol cleanup leve)
must be risk-based. The pentachlorophenol cleanup level should be based on
potential fetotoxic effects and established at the 1ifetime Health Advisory
Level of 1.05 mg/1 (Table 4-4 of Feasibility Study).

To date, appropriate scientific rationale has not been provided by the EPA
for the total PAH compound cleanup level of 0.4 u.g/1. Other than for the
suspected carcinogenic PAH compounds, (addressed separately and discussed
below) there is no evidence provided by the EPA for PAH compound risk to
humans or the environment. Champion has not been provided with any risk

- evaluation supporting this cleanup level. Therefore, Champion proposes-
that this cleanup level be dropped.

No MCL exists for PAH compounds and thus there is no ARAR for use in
establishing cleanup levels. Based on a literature study, a list of
syspected carcinogenic PAH compounds (fluoranthene through
indéno(123, cd)pyrene) were identified for this site. However, there are
no individual carcinogenic potency factors for this list of PAH ccmpounds.
The benzo(a)pyrene potency factor is assumed for ~all compounds.
Benzo(a)pyrene (BaP) is believed to represent the most toxic compound in
" this group. However, due to the very Jlow mobility of BaP in the ground
water, BaP and other heavier PAH compounds are not found, or projected to
be found in the off-site ground water at Libby. Thus, the estimated
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carcinogenic risk laveis for SAH czmpounds presented ‘n the 7S are a‘jaly
conservative (page 4-24 of FS).

The conservative estimation of PAH compound carcinogenic risk (based on BaP
toxicity) results in a further problem: the reliable measurement of PAH
compounds at sub-part-per-trillion (ng/1) levels. The practical analytical
- detection 1imit for most carcinogenic PAM compounds is around 0.1 ug/1 for
E;ch compound. Pilot demonstrations of the proposed remedial technology,
in-sity bioremediation, have indicated that cleanup to the practical
analytical detection limit may be achieved at this site. However, cleanup
to lower levels, such as EPA's proposed 0.04 .g/), has not been
demonstrated.

Since EPA's proposed 0.04 ug/1 cleanup 1level 1is below the practical
analytical detection limit and has not been demonstrated to be met by the
proposed technology, Champion proposed an interim cleanup target of
0.1 ug/1 for each suspected carcinogenic PAH compound (page 4-24 of FS).
Champion further proposed that this interim level be reevaluated when it is
shown that ground water remediation is approaching this target. A final
cleanup level would then be set which is protective of human health and the
environment, considering appropriate technological 1limitations (in
accordance with CERCLA requirements) and updated ‘toxicological data
concerning the appropriate PAH compounds' carcinogenic potency. EPA is
currently developing PAH compound potency factors for ccmpounds other than
BaP. '
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SCIL CLEANUP LEVELS

At the FS public meeting on November 29, 1988 the £PA proposed soil cleanup
levels, including the following:

. Pentachlorophenol - 36.75 mg/kg
. Total Suspected Carcinogenic PAHs - 88 mg/kg

EPA's proposed pentachlcrophenol cleanup level {s apparently based on the
August 17, 1988 Federal Register land disposal restriction regulations and
KOOl nonwastewater treatment standards. This is not a risk-based cleanup
level, but it is an ARAR. Compliance with this ARAR is addressed in a
separate attachment to this letter, ‘Compliance with the Land Ban ARAR."
As indfcated by the discussion in that attachment, the land ban ARAR
schedule for meeting the KOOl nonwastewater treatment standards is not in
effect until August 8, 1990. Thus, establishment now of a
pentachlorophenol cleanup level, which is not risk-based, is not justified.

In the Feasibility Study Champion proposed a cleanup level of 100 mg/kg
instead of EPA's proposed cleanup level of 88 mg/kg. EPA's proposed soil
cleanup level for suspected carcinogenic PAH compounds is based on the
assumed exposure to a construction worker. A number of assumptions are
needed to establish a scenario whereby a construction worker could be
exposed to contaminated soil, especially soil that has been land treated,
covered and fenced at closure. These assumptions produce considerable
uncertainty in the risk estimates for this exposure scenario. For examp1é,
Vgo arrive at the 88 mg/kg cleanup level, it was assumed that the construc-
tion worker ingests 480 mg (1/20 of a teaspoon) of cantaminated soil cer
day. If the ingested amount were 413 mg/day (1/25 of a teaspoon) the
estimated cleanup level would be 100 mg/kg for suspected carcinogenic PAH
compounds. Similarly, a 4 month (17.3 week) exposure period was assumed
for the construction worker scenario. However, if the exposure period
assumption was set at a 3.4 month (14.9 week) period the estimated cleanup
Jevel would again be 100 mg/kg.
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These examples indicate the uncertainty in the risk estimates, ird :ine
importance of considering the effect of assumptions {in evaluating risk.
This is especially true since there is no standard set of assumptions for
the exposure scenarios developed for soil. Thus, we do not believe it fis
appropriate to select 2 number that results from a preselected exposure
model without considering other relevant factors including the assumptions,
" their influence on the estimate, and thus, the degree of confidence in the
estimate. As 1is illustrated above for the construction worker exposure
scenario, we have no reason to believe that the exposure dosage and
exposure duration are exact. Thus, the risk estimate should not be treated
as exact.

As indicated in the FS (page 4-29) the preferred remedial alternative (land
treatment) will provide additional exposure controls (i.e., clean cover,
deed restrictions, access control and security) which are not explicitly
treated in the risk assessment model. Given the added protection provided
by an engineered land treatment facility, we believe a cleanup level which
is. rounded up from 88 mg/kg to 100 mg/kg is justified. We also believe
that 100 mg/kg better reflects the uncertainty in the estimate, by setting
an order of magnifude value.

21990 (21990inser 12-Q7-38) (*2P-CHA)



COMPLIANCE WITH THE LAND BAN ARAR

Section 4.5 of the Feasibility Study (page 4-15) addresses the requirements
for compliance with land dispcsal ban at the Libby site. However, based on
recent conversations with the EPA and the EPA's proposed pentachlorophenol
cleanup level for soil (discussed earlier), it is unclear to Champion how
‘1gpA presently views compliance with the land ban. B8elow we present our

interpretation of the August 17, 1988 Federal Register Tland disposal
restrictions. '

The land disposal restrictions for KOOl wastes is an ARAR for the Libby
site. The effective land ban date for KOOl soil and debris is
August 8, 1990. As EPA discusses in the Rule publication, a policy
decision was made to extend the effective dates of this Rule for
contaminated soil and debris. Thus, the land ban ARAR has been established
for the Libby site, but treatment standards for KOOl nonwastewater (page
4-18 of FS) are not required to be met during land treatment until after
August 7, 1990. Starting on August 8, 1990, and unless the land ban
requirements are waived by the EPA, operation of the land treatment unit

must demonstrate treatment of the listed compounds for KOOl nonwastewaters
to the treatment standards established by the rule.

If land treatment is the approved remedial action for soils at this site,
Champion plans to start full-scale operation of the land treatment unit
during the summer of 1989. Land treatment of contaminated soils may not be
completed by August 8, 1990.  Thus, continued operation of the land
treatment unit past this effective date will require; 1) a demonstraticn
that the unit can achieve the KOOl land ban treatment standards or 2) a
demonstration of no migration of contaminants from the unit. It fis
Champion's plan to collect appropriate data for these demonstrations during
operation of the land treatment unit in the 1989 and/or 1990 treatment
seasons. However, data collected in 1988 from a pilot demonstration unit
indicated that achieving the KOOl treatment standard may not be feasible.
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[f this is found to be the case, the demonstration of no-aigraticn w~culd se
relied upon by Champion for continued operation of the land treatment unit.

A successful demonstration of no migration of contaminants for .a K00l waste
would exempt the waste from restrictions imposed by 40 CFR Subpart 268
(land ban). The no migration demonstration criteria address the specific
‘waste and operations of concern, and is not a waiver for selected contami-
nants nor can it be applied to a different operation or site. Thus, if a
waiver is granted for the Libby site, it would apply to the waste material
addressed in the Libby demonstration, and exempt land treatment of this
waste from the land disposal ban requirements;
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LCWER AQUIFER REMEDIAL ACTICN PLANX

[n the EPA's Propcsed Plan for the Libby Ground Water Site, a two-year test
of in-situ bioremediation was proposed for the lower aquifer to determine
{f such a technoliogy is effective, and imp!emént ft, 1f'found to be effeac-
tive. The potential effectiveness of the fn-situ bioremediation technology
~was addressed extensively in Appendix F of the Feasibility Study (FS) and
;gummarized in Section 5.0. Based on this evaluation, we do not believe
that there is any technical basis for preselection of this technology as
the remedial action for the lower aquifer. To date, no technical or cost
information supporting EPA's proposal for selection of this technology for
the lower aquifer . has been provided to Champion or reviewed by Champion in
the Administrative Record. This technology has not been selected in any
other ROD nor employed at another site and thus is not technically
supported. Below we summarize our findings regarding the application of

in-situ bioremediation to the Lower Aquifer (Operable Unit C) at the Libby

Use of the in-situ biodegradation technology for dissolved phase contami-
“nant remediation has potential for success; ds demonstrated for the upper
aquifer. However, the application and potential for success of in-situ
biodegradation is significantly different for the degradat1on of the free
phase oil within the lower aquifer. The reasons that the remediation
potential is low for the lower aquifer are: 1) the high PCP concentrations
in the oil severely retard the oil degradation, 2) degrada§1on of the oil
only occurs at the oil-water interface, thus significan{1y slowing the
deg?adat1on rate, 3) the injected water, oxygen and nutrienﬁs would ténd to
flow over the oil phase where the permeability is higher, tﬁbs the injected
solution will not efficiently disperse or enhance biodegradiiion in the 0i]
phase, and 4) the complicated stratigraphy and the occurrenée of the oil in
many separate reservoirs would make it difficult to direct the oxygen and
nutrients eff1c1ent1y to degrade an oil pool.
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Secause of the above listed prcolems, the use of in-situ blodegradatisn in
the lower aquifer to degrade the dissolved phase could be successfu) only
in the near term. Unless continued for an extended period of time, it
would not remediate the lower agquifer contamination, because as soon as
water, oxygen and nutrient injection were discontinued, the contamination
levels in the lower aquifer would rise due to the dissolution of the free
. pil1 phase which constitutes the majority of the contaminant problem. [t is
"estimated that under the best conditions it would take at least 200 years
for the aquifer to dissolve the oil. Thus, the use of in-situ biodegrada-
tion for long-term, permanent remediation of either the free oil phase or
the dissolved contamination in the lower aquifer is not considered to be a
feasible clean-up tgchnique.

Because of the inability of the in-situ bioremediation technology to effec-
tively remediate the lower aquifer in the near-term, it is not reasonable
to expect that a two year test will. provide useful data regarding its
effectiveness. Ouring such a short period, dissolved contamination may be
reduced without any substantial degradation of pooled oil (the major
contaminant source). Thus, results could erroneously demonstrate some
effectiveness while not addressing the majority of the contamination.
Overall, the potential for failure of the proposeﬁ'test is high and a time
frame of 2 years makes failure that much more 1ikg§y.

The Monitoring Alternative (Alternmative 2c¢) shou]éﬁbe selected to evaluate,
over the next 5 years, the potential for aqil ﬁigration and contaminant
recharge to the Kootenai River. This monitoring program will establish a
better understanding of potential risks, if any, posed by leaving the
contaminants in place. Currently, there fis no@kvidence that the oil fis
migrating in the lower aquifer and there is no ﬁresent use of the ground
water from this zone. -
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Response to Champion Comments
on the Proposed Plan

The following responses have been prepared to address
concerns raised by Champion International Corporation over
various issues contained in the Proposed Plan and discussed at
‘the. public meeting on November 29, 1988. The responses are keyed
bf page and paragraph to the comments indicated on the previous
pages.

Ground Water Clean Up Levels (pgs 1 & 2)

Para 1: EPA agrees with the first comment. The pentachlorophenol
clean up level is 1.05 mg/L because the MCL referred to (0.2
mg/L) is not yet proposed or final. EPA would also point out
that this determination was reflected during the presentation for

the proposed plan. A clean up of 0.2 mg/L would be selected only
if the MCL were proposed or finalized prior to ROD.

Para 2: EPA disagrees with Champion's contention that the clean
up level for non-carcinogenic PAH compounds, or total PAH, of 400
ng/L (nano-gram per liter) should be dropped. The concentration
selection is based on two primary factors. First, many compounds
contained in creosote, which have not been commonly analyzed for
at Libby, are suspected or known to be cancer-causing. These
include some of the heterocyclic nitrogen base compounds like
quinoline or benzocarbazoles, and the aromatic amines such as p-
and o-toluidine.!'' A maximum level of total PAHs will provide
additional assurance that all creosote compounds are being
reduced to acceptable levels. :

Another reason for setting a total PAH concentration limit
is based on evidence that many PAH compounds are capable of
promoting the carcinogenic activity of another cancer-causing
compound. As an example, the non-carcinogens fluorcanthene,
pyrepe, benzo(e)pyrene and benzo(g,h,i) perylene, when applied
simultaneously with the carcinogen benzo{alpyrene, resulted in an
increase in.the total number of tumors when compared to only
benzo(a)pyrene application.

There are a number of known or suspected cancer-causing
chemicals found in ground water at the Libby site, including
arsenic species, benzene, tetrachloroethylene and various PAH
compounds. Pentachlorophenol has also recently been recognized
as a probable human carcinogen. Known or suspected carcinogenic
substances have been detected in most areas that non-carcinogenic
compounds have been detected (Figures 7.23, 7.24, and 7.25 of the
RI Report, April 1988). EPA bases its determination on this
issue on the fact that a conservative clean up level for non-
carcinogenic PAH compounds will reduce the potential of promotion
of cancers at the Libby site. This justification has also been



used in RODs for other Superfund sites, most notably the 3N
Brainerd site and the Reilly Tar and Chemical Company site. It
is especially appropriate to have a conservative approach to
clean up of non-carcinogens at Libby since the clean up level fcr
carcinogenic compounds results in a 1073 health risk.

From a technological perspective, the selected remedy for
clean up of the Libby ground water system should easily achieve
the clean up criteria set for non-carcinogenic PAHs because the
compounds most difficult to degrade, the higher molecular weight
PAHs, also have lover clean up levels in most instances.
Therefore, if the clean up levels for carcinogenic PAHs are met,
. the non-carcinogenic clean up levels will most likely be
achieved.

Para 3, 4, & 5: Para 3 is a description of the risk assessment
process used. Champion's opinion that the estimated carcinogenic
risk levels for PAH compounds in the FS are "highly conservative”
is not shared by EPA. The rationale for development of the risk
assessment in this fashion is well documented in the
administrative record. :

Para 4 discusses measurement of PAH compounds at low (ng/L)
concentrations. Champion states that the practical analytical
detection limit for most carcinogenic compounds is around 100
ng/L for each compound. EPA does not argue that detection of PAH
compounds at the proposed clean up level, 40 ng/L, is not
achievable using standard analytical techniques. However, based
on a review of different laboratories, EPA has found that the 40
ng/L detection limit can be achieved currently using special
analytical and sampling techniques, and method modifications.

Also, the need for low detection limits and special
analytical techniques will not be required for some time at the
Libby site. Low detection limits will be required when clean up
proceeds to the stage that targeted compounds are not present in
cqncentrations greater than 1 part per billion. This stage will
probably not be reached for some years.

Fiﬁally, the selection of clean up level is based on
protection of human health and the environment. The clean up

level is not, as proposed in para 5, a floating target. which will
be finalized only when technological limits are determined.

Soil Clean Up Levels (pgs 3 & 4)

Para ': Pentachlorophenol clean up and treatment levels are
based on the BDAT treatment concentration for the compound as a
K00! waste. The clean up level is considered an ARAR determined
concentration. 1In order for soils and source area materials to
be placed in the land treatment unit, after August 8, 1990, the
ARAR concentration of 37.00 mg/kg must be achieved. If this
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concentration is nct met then a demonstraticn c¢cf{ no migraticn
will be used to allow placement and further treatment of wastes
after the statutory deadline.

Para 2: EPA disagrees with Champion's rationale for selecting a
clean up level af 100 mg/kg rather than the risk determined
concentration for carcinogenic PAH compounds of 88 mg/kg.

Champion first addresses the uncertainties inherent in risk
assessment. Examples are provided which show that with
modi¥ication of certain factors, such as soil ingestion rate, the
clean up level for a particular risk would change. EPA does not
disagree with this conclusion, but merely points out, consistent
with the Champion examples, that had higher ingestion rates or
longer exposure periods been used in the risk calculations, the
clean up level would have been reduced to below 88 mg/kg. This

extreme sensitivity to analytical assumptions only emphasizes the
need for conservative clean up levels.

Para 3: Champion again addresses the uncertainties in risk
analysis and uses this as a basis for arguing that risk estimates
should not be considered exact. EPA does not arque that risk
nalysis is an exact science. However, the assumptions used to
evelop the risk analysis were selected to a large extent by
Champion, for reasons based on scientific merit. EPA had only
minor modifications to these assumptions. This communication is
contained in the administrative record. It has also been clear
throughout the development of the feasibility study report, and
the risk assessment, that EPA would select clean up levels based
on protectiveness evaluations and ARARs.
Para 4: Champion argues that the additional exposure controls
provided by the selected remedy help to justify a higher clean up
level for soils. EPA has taken the additional exposure controls
into consideration when: selecting a clean up concentration which
represented a risk value of 10-5, rather than 10-5. Were the
additional exposure controls not available for the remedy a lower
clean up concentration would have been required.

Compliance with the Land Ban ARAR (pgs S & 6)

Champion is correct in stating that the requirements of the
land disposal ban regulations are applicable for certain
activities to be done at the Libby site, if the Record of
Decision (ROD) is implemented. The land ban regulations and the
application of those regulations to the site are explained kelow.

Section 3004 of the Resource Conservation and Recovery Act,
as amended, 42 U.S.C. Section 6904, establishes requirements for
the land disposal of hazardous wastes, known as the land ban or
land disposal requlations (LDR). Regulations implementing this
statute are found at 40 CFR Part 268. These restrictions
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prohibit the land disposal ot specified RCRA hazardous vastas
beyond statutory dates established by Congress unless (1) the
vastes are treated to a level or method specified by EPA, or (2)
it can be demonstrated there will be no migration of hazardous
constituents from the land disposal unit for as long as the waste
remains hazardous, or (3) the waste is subject to an LOR
exemption or a variance.

For purposes of LDRs, land disposal is defined as any
placement of RCRA hazardous waste in or on the land, including
placement of wastes into a land treatment unit, such as is
proposed for the Libby site. Thus, the standards for K0Q0! listed
waste are applicable to waste which will be placed into the land
treatment unit at the Libby site. Compliance with these
requirements is measured at the point of wvaste entry, or
placement, into the land disposal unit.

RCRA hazardous waste K001 is found at the site. Standards
for KOO1 waste were promulgated in 53 Fed.Reg. 31138, August 17,
1988, and are promulgated at 40 CFR Part 268. The rulemaking
establishes BDAT numbers for several PAH constituents and for
pentachloraphenol, found in K001 waste. The rulemaking also
grants a two year capacity extension for soil contaminated with
K001 waste, such that land disposal of that waste does not have
to meet the BDAT standards until August 8, 1990.

Placement of waste into the final land treatment unit at the
Libby site will begin in 1989 and continue past August 8, 1990,
probably into the 1991 field season. This placement will not
violate the land:ban prior to August 8, 1990, but, because waste
contaminant levels are expected to be above BDAT numbers vwhen
waste is transferred from the waste pit into the final treatment
unit, placement will violate the land band requirements after
that date. i

Accordingly, the ROD calls for Champion to submit a no
migration petition and EPA to approve such petition prior to
August 8, 1990. . The petition must meet the requirements set
forth in. 40 CFR Part 268.6, and follow appropriate guidance.
Initial review by EPA personnel, and a review of draft guidance,
indicate that the site is a likely candidate for a no migration
petition, because it provides for the destruction of the waste to
levels near the BDAT levels after treatment, and because post
treatment levels will provide for adequate protection of risk.

Despite the expected no migration variance from the land ban
BDAT requirements, the BDAT number for pentachlorophenol was
selected as a relevant and appropriate requirement for end of
treatment levels. The BDAT number for pentachloraphenol
represents a judgment by EPA of acceptable levels of contamin-
ation to be left in land disposal units. Pilot study data
indicates that the BDAT number for pentachlocaphenol can be met at
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the final treatment unit prior to closure <cf the unit. The
number is also expected to provide adequate protection of human
health, a concern since pentachlorophenol is now formally
recognized as a probable carcinogen. Therefore, in keeping with
the intent of the land ban requirements, the BDAT number for
pentachloraphenol was selected as an enforceable requirement
under section 121(d) of CERCLA for the cleanup of Libby site
soils. ‘ .

‘. Champion 1is incorrect in statements which reflect its belief
that the land ban requirements apply only to end of treatment
requirements for land treatment units. As stated, the land ban
requirements apply to waste at the point of entry into any land
disposal unit, which includes land treatment units.

Lower Aquifer Remedial Action Plan (pgs 7 & 8)

Para 1: The evaluaticn of in-situ bioremediation presented by
Champicn in Appendix F of the Feasibility Study Report is not
detailed or extensive enough to preclude further attempts to
determine aquifer remediation potential. There is simply not
enough information available to make such a recommendation. More

formation is required concerning hydrostratigraphic controls,

oduct locations, and extent of contamination vertically and
horizontally. The following replies-to specific comments are
provided.

Para 2: All of the discussion in this paragraph centers on the
difficulties presented by attempting biodegradation of
contaminants in a non-aqueous phase. EPA agrees that the
degradation rates for product would be much slower, and thus more
cost~ and time-intensive, than degradation of dissolved
contamination. However, this process is not envisiocned for lab
and pilot testing, nor for aquifer remediation. Rather, a
combination of various technologies should be considered to
remediate the system. The first step would be to remove as much
product as necessary from the system using primary oil recovery
techniques. A potential second step is to disperse the remaining
oil. throughout the aquifer as much as possible. Steam injection
at depth could possibly be effective for this. Dispersal of oil
would distribute contaminants throughout the aquifer matrix,
thereby creating much more surface area on which microbial '
processes can occur. Also, an increase in temperature may
increase product solubility, and enhance degradation rates. EPA
recognizes that oil dispersion can potentially increase the
vertical and lateral extent of contamination, as pointed out in
ppendix F of the Feasibility Study report. This possibility

111 have to be carefully analyzed during the remediation
evaluation stage.

Para 3: EPA agrees that aquifer remediation would have to
continue until clean up levels are achieved and there is no more
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source (product) releasing contamination into the dissolved
phase. Hovever, estimates for the time required to clean up the
aquifer using an approach similar to that described above havae
‘not been conducted.

Para 4: EPA agrees that a time requirement should not be
established to carry out the studies necessary to make a final
analysis of aquifer remediation potential. The two year test
referenced in Champion comments and during the public meeting wvas
merely an estimate of the time which may be needed. No time
limitation is included in the ROD, although the time estimate is
still discussed for planning purposes.

Para S: Monitoring of contaminant concentrations and movement in
the lower aquifer will be required during and after the study,
regardless of the results of the study.

As Champion notes, there is no present use of the ground
water from the lower aquifer. However, the lower aquifer is
designated a potential use system. This is the over-riding
reason why EPA will require that all possible avenues of aquifer
clean up be thoroughly evaluated before selecting an alternative
which prohibits use of the aquifer until it is clean by natural
processes.

FCD:December 21, 1988:wallace:kw:comment



