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sites with PCB conamination. It provides 2 general framework for detetmining cleamup levels, identifying mestment options, aad
asyesTing DESTISYY management coatrols for residuals. It is not 2 stric: “necipe” for taking action a2 PCB-contaminated sites. but
it shoaid be as2d as 2 guide for deveiopmng remedial actions for PC3s. Site-specific condigons may warmant departures rom this
mmwutAmmdmﬂeddm»nof.rmmmbefmmdmmcmoanMAcmn:forSuperfmSm
with PCB Contaminarion, QSWER Dirscuve No. 93554 - 01.

TbeSt:pufmdpmgmmguaiandc:pec
tagons for remedial actions (BOCFR

+ 300430 (a)XTXa)-and (1)K 1990)) should

be considered during the process of
deveiopmg remedial allernatives. EPA's
goal is o seiect remedies that are protec-
tive of sanen heaith and the eavoon-
ment, Bt M@ prowection aver time,
and that mmimize mureated waste. The

Agency expects o develop sppropriate
remedial aiternatives thar

+ Use ceatment 10 address the principal

-+ thregis 22 3 S whereves pracycable

+ Usesaginesing congols, fuch ascon-
iament, {or waste that poses a rela-

tively low imgt:rm Umzat o whers
treatment is impracticable

» Use a combinaton of oeatment and
conainment to achieve prosecton of
hgman heaith and e environment as
appeopriate

+ Use instmtional congols o supple-
ment engineering controis for long-werm
management and o muugate short-i4rm
unpacts

« Consider the use of innovative tsch-
aology when such iscanology offers the
pensal for comparable o Iperior e
ment perforthancs of implamentability.

fewer of jesser ad verse impaces than other
available approaches, or lower coss for
srnilar levels of perfornance than mors
demonstated =chnologies

+ Rzwm usable groond waters 1o ther
beneficinl uter whetever pracsicable,
within g timeframe that is reasonabie.

ghven the particalar chrrumaances of the
1)

| The following stions s organized (o |
fonowﬂ:eswm process |
}&mmpmgthouﬂmmofmc‘
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Considemations 0 note during scoping
and when developmg potentis] remedial
aiternatives for PCBs, include the fol-
lowing:
* Apphcable or relevant snd sppropri-
¢ requirtments (ARARS) for PCBs are
relatively compisx because PCBs gre
skiresssd by both TSCA snd RCRA
(and i:::_nem:s,m:eguhﬁmu).
Figwe 1 illesorates grimary reguiatory
requirements that sddress PCBe

+ PCBs encompass a class of diorin-
25ed compoands that includes up 1o 209
VEIRGOnS ar congeners with diffecent

-

physical and chemical characteristics,
PCBs were commonly used as mixmzes
called Aroclors, The most common
Amcikxsare Aroclor- 1254, Arocior-1260,
and Aroclor-1242,

» PCBs alone are not uspally very mo-
bile, Howevez, they are oflen found with
otls, which may carry the PC3s in a2
separate phase. PCBs may 2is0 be curied
with soil paricuiates o which they ore
sarbed.

« Although most PCBs arenot very vola-
tle. they are very toxic in the vapor phase_
Consaquently, air sampling and ansiyti-

Dmv MINE DATA NEEDS - Consider Special Characteristics of PCBs

<al methodologies should be seieced
that will aflow for desection of low jevels
of PCBs.

+ Cermain remedisl tectinologies will
bility stadiex. If bicxresiment is coasid-
ered, the mobility and WOXICITy of pos-
sibie by-products should be assessed, [f
stabilization is considered, the voiatili-
zaticn of PCRs during end after the pro-
cesc chould be evaioated. Alse, the iong-
= effectivenessof stabiiization shouwid
be evalusied carefully. If incinerstion is
congidered the presence of volatiie met-
s thongid be sddremard,
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Rgurs 1 — Primecy Reguisiory Requirsmenty/Policies - TSCA o
Addressing PCRs . i ‘
' : J + Reguiates PCBs &t concentrations of 50 pom or

| grearer (40 CFR 761)° ,

RCRA 4 - PCB management octions inciuda: incinerstion ;

«* Qutiings ciosure requitements for hazardous d (40 CFR 761.70Q), Mgh- lemperdiure boder (40 ;

waste landfits (40 CFH 264.310) ; CFR 761.60), altamative techinaiogy that :

- Estsoishes iand dizposal restricions for liquid 4 ad'uam a wvel of perfermance oqu'rva:m 3 ;

hazardeus waste that. contains PCSs a1t 50 pom * ncneraton (40 CFR 761.50), ane shemcal |

or graater Gr NONiiqUIG NAZArtous wasle that wssia landfll (40 CFR 761.75) '

cortans iotal HOCs (inciuding PCBs) at concan- H  Note: Liquid PCBs &t concemrations af 500 oom g

Trations graster than 1,000 ppm (40 CFR 2688.32) or greatar can only be memerated of reated by :

+ Provided ‘or 3 remabiiity variance (40 CFR H  using an attemative technoiogy equivaient © in. ;

268.44) that may be ysed for PC8s in CERCLA 1 cineration (40 CFR 761.50). Dredged material ;

30d and dobris. (Under Superiund treatabiiiy H  may 2% be dizoosed of by 3 method Zoroved :

varancs gudance, PCS s:onclmnns should R by the RA (40 CFR761.8C (2)(S))- }

. .. bereduced .1 10 ppm for indial concentra. |- -3+ Estabiishes a PCE 35l pobcy (40 CFA 761.120) j

Sorm up 1 100 pom; above100 pem, treatment hat defines the lavel of cleanup for recert small- :

i should achive 30-99% redugtion of PCBs, omn- 3 volume tpills. The Superfiund aporcach is i

BN sitant with Sucerfund expactations for trestmen.) : ' ith this pois t

=

£ 1| :

-5 T IR CERCLA/NCF
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i ; Ramedial Actions Must;
- —E@ﬂh&ﬂ!&ﬂ -healh and thg enviroamient {121 Ei’ﬁﬁ:‘
« Comply with soolicabis of ralevant and sppmoenae
requiremants (ARARSs) (121{dl[2})
+ Be cost-etfective (40 CFR 300.430) (121 BN
« Utiize permanent sclutions and aiternativa treatmaent
echneiogies of resaurce recavery technokogias 1o the
maximum extent sracticaltie (40 CFR 300.430) (1211 D

: .
L e I —

-

i Estabishes 'CWA and discharye limy 3 SowA
brmmr;mn;nmm" " ] - Establishas MCLs and MCLGs for drinking watar
~ WO for PCBs, chrone sxpasure through q (40CFR141)

drinkiny water and fish ngeetion = 7.9 x 107 i —FProposed MCL for PCBs o .5 ppb
pab based on ncremantsl NCrease cancer risk § MCLG for PCBs » T ppb
of 10% over iletime
= WQC for PCEs. acite toxicity 10 frashwatec
T aquatic ffe = 2 pob, chronic « .014 pob
- WOC for OCHa, acute toxicity 10 saitwater
anumic e = 10 pob, chronic = .03 peb

* Ut e TSCA arg-cution provision (40 CER 78§1_1[b]), PCEs dispoceed of aftar 1078 19 Usated aa # ey werw at e origrrel
CONCITErIACn, Howewr, e Agency has clarfied Tint he aR-SLTON POVELION & only ApDECALK 1D SUPOried respanse acsens fo¢ deposal
Tut ScoLas ak pert of e revedial action. Therwiors, PCEs &t Superfund sitirs shaui! by svaiusted Sased on T CINCEMITENT AL WhNe Nay
I Pap errironmen? at e BN 1 NEOONSE ACTON & dMEmined (July 1000 Mmamorandum from Oon Clay amd Linda Frehee),

ESTABLISH PRELIMINARY REMEDIATION GOALS soils onsize) will depend pricarily oa the

_ The foBowing gridefrnes chonid be con- necessary 1o protect human heaith and rype of exposare that wiil ocenr based oa
— L _Sidered when estahiishing preliminary — -the epvironment, These goais may be re- land yse=—cirrent and futgre revidentia

“Temediption gosis (Le., cleanup levels) fined throgghout the RIFS process: final or indusrial.  Guidelines based on ge-
for sods, groend wamer, and sediment. remediation goals are dewermined in the nezit expone assumpaons and charac- ;

Excending the levels indicxied does not remedy seiecuon. teristics of Arocior-1254 are provided ia |
__} _ recuare dhat setion be takes. These levels Soil - Taisle 1. Oher factors thac may xfect |
shond he waed 10 define the area over S mmmmmml
which soane action shouid be considered The concengation of concen {or PC3s mmmgmmmdﬂm

— - —a

Goce ithas bect desermined thataction s (ltdelines thcacaobeaddressed for  eavironmental receptars.
W™




-t

.} sies o mduestrisl

T g33setTs P04 -

Y

T'belppms:armgpomfu:atesm

residencal arcas refiécts & proiective
quuntifiable dodcentratom (Also, be-
uaﬁofthcpummmdmwc

backg-ound sampies at many sites.) For
acee acoon lewels

sbould be established within
the range of 10 10 25 ppm. The appropri-
e concentration within the range will
depend on site-specific faciors that af-
fect the exposure assumnptions. For ex.
ampie, it sites whers exposures will be
very limited or where soil is alpeady
coversd with concrets, PCB concenns.
tons dear the high and of the 10.0-25
ppm tange may be protectve of human
hezith and the envircoment.

Ground Water

. Ifgrvmd “water that is, or may be, used
for drinking wamwer has deen contami-
nxed by PCHs, response sctions that
remin the ground water o Ginkabie ievels
should be considersd, Non-zero maxi-
mum contaminanz evel goals MCLG)
or maxipum con@minant ievels (MCL)
shoaid be attained in ground waterwhers
redevant and appropriate. Siae dninking
waer sandards may aiso be putential

mess of BCBs, PCBs will bé present in

ARARS. -Proposed non-zero MCLGs
and proposed MCLs may be considered
for contaminated ground water. The pro-
posed MCL for PCBs is .5 ppo. Since
PCBsare relatively immabile, their pras.
ence in the ground water may have becn
facititated by solvents (e.g.. oils) of by
movemeéns oq colloidal panticles. Thus,

- theeffectivencss of PCB removal from

ground water, i.e., ground-water axtrac-
uon, may be limited. In some cases, an
ARAR waiver for the ground water may
be supported based oa the lechaical im-

__practieability. of reducmg PCB-coacen- -

gations w0 health-based [evels in the

ground water. Access reswictions ©

prevent the use of contaminated ground
witer and containment medsurss (0 pre-
vent contamiraton of clean groond waler
should be considered in these chses.

Sediment

The cleanup level established for PCB-
contarninated sediment may be based on
directcontact theedes (if the surfacs water
is used for swimming) of Ont exposure as-
sumptions spesific w the sue (¢ g.. drink-
ing water supplies). More often, the
impact of PCBs on aquatic life and con-
sumers of aquatic lite will detenmine the

cleanup levet. interim sediment Quality
criteriz (SQC) have bean deveioped for
several non-ionic organic chemicals in.
cluding PCBs and may be considered in
esablishing remediation goals for PC3-
contaminated sediments. The method
used © estimate thesa values is called the
equilibrium parutioning approxcn, It
Dazed on the assumptions chat (1) the
biclogically availabie dissoived cancan.
tration of a chemical in inerstgal wate:
is conguiled by partiioning betwees
sediment and watst phases that can be
£stimaied based on organic carbon pari-
uon coeflicients: (2) the woxicity of 2

_chemical 0. and bicaccumulation by,

benthic arganisms is correlated with :he
hiaavailable concentration of the chem-

cal in pore water and (3) the ambient

aquane life waer quality erieria (WQC
concentauons are Sppeopriate for he
prowciion of benthic communities and

they yses. Table 2 presents the sedimen;

quality criteria and derived PCE sexi.
roen;, concsngztions based on the SQC
foe freshwater and saltwater en viroamens
and (wo organic carbon (OC) coneantrz-
tions. These criterta are o be considered
nestablishing rerediation goals forcon-

mmmaled sediments.
Tadia 2 - Sediment Clesanup Lavels
Aquatc Environment |
Freshwator  Salitwater
Sediment Quality Criteria (SQC) 19 33
(Concentrations sxprassed as ug/g of sediment)
oC x 10% 1.50 330
CC=1% .. Q.18 -8R

The potezial response optionsatany sits
range froa cleaning up the site W levels
that would allew it © be gsed without
restctions to closing the site with fuil
contamment of the waswes, Figure 2 if-
lusTraies the process for geveloping -
wematives for 3 PCE-contaminated site.

Primary Alternatives

—+-t-is-the expectation of the Superfund

cipal threats and contamment of the re-
maimg low leved material. For residen-
tnt:ns.pnnmw drems will generatly
iaciude soils contaminated 3t concenta.
uons greser than 100 ppm PCBS. Forin-
dosot sites, principal treas wiil in-
tfde sils conmimsted at concEnTs-

| 1 ite will involve restmeat of the prins

DEVELOP REMEDIAL ALTERNATIVES

dons greatet than or zqual to 500 ppm
PCBs,

Treatment Qptions

Liquid and highly concencamed PCBs
constituting the principal threats at the
site should be addressed through Teat-
ment. Treatment options thai are cuf-

___rently avadable or are Deing ¢ in-

clude im::‘nuauon. soim: whing.

" logical weaunent, and sohdxﬁcanon
Compliancs with TSCA- ARAR: -
qursMPCBgnmmsoppm.

method, or disposed of in z chemical
waste landfiil. Equivalence (o inciners-
ton is demonszatd when  treatment
regidues comain <2 ppm PC3. I eat-

ment 3 not egquivalent 0 incineraion,
compiiance with TSCA ARARS must be
achieved by waplementing long-crm
mgmmn&swm‘swnwim the
chemicai waste landfill requirements.
(Liquid PC3s 1 concanmations greater
than 500 ppm canncx be iandfiiied under
T3CA.)

Coatyinment of Low-Threst Materiai

foag-ierm management congols shouid
gencrally be implemented for reagnent

- resdus snd other fow level contam-

nated materials remaining ak the sitz
- --Example sconarios for the use of long-

shown in Tabie 3. The substantive ;e=-
quirements of 8 chemical waste Iandfill
specified m TSCA reguistions (761.75
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bgnnctpweduﬂ requirements of other
taws.) TSCA requires that PCBs that are
not incinerxtad or gTaed by an equiva-
jent method be disposed of in a chesnical
waste landfill: it may be appropnals 1o
waive cenain landfill requurements,
where (reathent has reduced the threat
posed by the marial remaining at the
sise, s is indicaied in Tabie 3.

ated marerial

Sengitive snviroaments (¢.g., wet-
lands)

+ Floodplaing oc other conditions that
make contatnment unceliable.

In these cases. long-erm mamgement
conaots may be redoced, a¢ shown in
Table 3, sincs the concentrations are
lower,

o ———

i
|
l
|

70 83’3 T4L7S 2.5
(b)) are indicated, slong with the jusufi- Exceptions Comzinmens of principal threats may be
calion that should be provided when 2 Treatment of low-threat material may be wammanied X sites invoiving:
specife rl:q:’-l;wm?l is W&uélg warranted at sites involving: ] .
Eifﬁm(ﬁ)m ssbsanive, ° Reladvely small volumesofconamin. e

rial for wiich teaunent may not

be pracicable

- PCBs mixed with cther con@minants |
that make reattment impracucable

« Highly concenurated PCBs Gag are
difficuit © treat because of their
acc=ssbility (e, buried inatand G

Fgure 2 ~ Xey Stepa in the Development of Remediai Atsrnatives for PCE-Contaminated Superfund Sites*

R e Tt R Lty - Yy
Nttt i

What i3 the action araa
M assuming unlimited exposure?

g M P Wit
meatE oty
1y d " sk . i
¢ e 0 >
ey

What are peincipal threats to be irsated?
(PCBa at 500 ppm or greater, or more than 2 orcers of magnitude above the action jevel.)

T Tredt Hrincipal hreats ot least 1o levein lhn: are o be contained m—mw«n

Mwwm*“mmumﬂaw
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SELECTION OF REMEDY

Criteria and Balancing |
The analysis of remedial alternaives for
PCEB-conaminated Superfund sites is
developed on the basis of the following
nine cvalualio.q_ criteria provid-

ed in the NCP (309.430(e){a]{iii}; -

300.43015 (110, Considerations unique

Threshold Criteria

* Quersilprotectionofbuman hesith
and the environment. Are ali pertinent
exprasure path ways being addressed? Aze
highly concentrated PCBs being treazed?
Age remaining PCBS and greatnent re-
siduals being properly conkained, as ogt-
lined in Tabie 3?

cenoations greater than oc equal 0 50
ppm? Isthe acion consistent with TSCA
weatnent requiremems? 1 the action
consistent with chenucai waste landfill
requirements, with appropriate TSCA
waivers specilied for landfilling of

material that does not Meet eacment re-
gamwrements? is3a RCRA hazardous waste

o PCBa are ot preseat? Do Califomia Lis land dis.

e = -~ Compliance with ARARs, Does the
K ° action involve disposal of PCBs at con-

Tabie 3 - Selection of Long-Term Management Controis To Be Considersd for PCB-Contaminsted Sitas.

f
P75 o
{’ .\QQ;. ,55- /J’P

+ hErrwmnCed AcCusk Catn Comas

LONG-TERM RAMAGEME KT
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-
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DR3) appiy? Is the

action consistent with LDRs or treatabil-
ity variance leveis where appropriate? [s
eoxuam inawed ground water that is poten-
- -aally mﬁ:abiebangfﬂmed—m drink.
ablc jevels or t i3~ suppon {or 2 wechnical
impracdcability waiver provided?

Baigncing Criteria

+ Loag-term effectiveness and perma.
sence. Are highly concentrated PCBs

- possi restrictions (

e
.
B
W

uJ-ursmwm LB 0
- FEA, WASTE LANDALL REGUIRGENTS)

G oIy program

wrawm 0 GW e SW

T o L SEACTNY TR ST
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Wpang B GW d 5W

being treated? Are low-cotcengation
PCBs being properly contained, as out~
linad i Table 37 Is the stz in 2 location
that geographically limits the long-1erm
reitability of conaainment (¢.g.. high water
able, floodplam)?

~ Reduction of toxicity, mobility, or
volume through treatment. Is there 2
high degree of certainty that the weat-
ment methods selected wil achieve at
least 2 9O percam reduction of PCBs?
Does treatment increase e volume of
PCB-conaminatad matenai thatmust be
addressed either directly (¢.g., solidifl-
sation) or throegh the creation of addi-
tonal wasie smeams (.3, solvent wash-
ing)?

+ Short-term effectiveness. s the shont-
lerm inhajation risk resuitiag from vola-
ulization of PCBs properly addressed?
What is the relative timing of the differ-
et remedial alwematives?

+ Implementability. Doss the treatment
selected require construction of 2 system
onsite (¢.g.. KPEG. solveat washing)?
Does the action require extensive siudy
0 determine effectiveness (e.g., biore.
mediation)? Are permiued facilities

« Cost.

Meodifving Criteria

- State acceptance

» Commaunity a¢ceptance

Likely TradeofTs Aatong Alternatives
Perimary tradeo(Ts for PCB-contaminamd
tites will derive from the type of tex-

" ment selected (oc the principal theears

and the detsrmination of what maserial
can be reliably sontained. Altemnatives
that require minimal long-rn manages.
ment will often provide less short-arm
cffectiveness and implementability be.
canse larges volumes of contaminated
material must be excavated and geated,
They will genersily be more costly bt
will provide high loag-erm sffective.
ness and permanence and achieve sig.
nificant reductions in toxicity and vol.
ume through reaunemnt. Allernad ves thag
involve containment of large porticas of
ihe contarminated siie will generally have
lower long-erm effectiveness and per.
manence and achieve less toxicity or
volume reduction through Teawnent
However, they will generally be less
cosdy., more easdy implemented, and

for each alternative, e, concentrations
above which PC3-contarunated mate-

available for altermatives involving off-  have higher shortuerm effectiveness.
site treatment or dispasal?
DOCUMENTATION
ARODfora Pcawmmm Super-  idng residuais. The consistency of these
- -fund site should imclude the following  levelswith TSCA mquirements and other
components und: the Description of  ARARS should be indicated.
Alrernatives secton: + Long-twrm management controls that
+ Remediation goals defined in the FS  will be implemented o contam or mit

access 0 PC3s remaining onsite. The
consistency with RCRA closure and

rinl will be addressed andconcentrations TSCA chemical waste landfill require-
above which materisl will be treated. menu(an#jmﬁﬁadmfo;mm
. Tresmentlevelsmwhichthesslected 15— WaIvers) should be indicated.
actuon will reduce PCBs before redepos-

NOTICE

Development of this document was funded by the United States Environmental Protecuon
Agmcy [t has been sobjected W the Agency's review process and approved {or publication

as ait ECA documeni.

The policies and procadures st out i this docyrment are intended solety for the gnidsncs
of response personnel, They tre not intended nor can they be retied upor, 1 create my
rights, substantive or procedursl, enforceablie by any party in fingation witly the Uitad
States. EPA officiaiy may decide ta follow this guiisnce, oe 1y ace st variance with these:
_policics and oxocedures hesed o an apalysis of specific siie circumstances., and 1 ciange
them at any time without poblic notice.
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