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I. Bagkgrounds

Appreciable levels cf PIAs vere detected in groun
samples from vells neor highly industrialized nng lnngt:;;.r
areas of New Jersey. Surface vater, sediments and fisgh from
a good number of rivers in the U.S. and in the Great Lakes
wvere found to contain PCOs. PCDs were also detected in tap
vater samplee of a fev communities which obtain their water
from the highly contaminated Hudson River. MNowevar, none of
the sbove ground wvatesr and municipal tap wvater surveys identi-
fied tha specific Arochlor aixturs {n drinking vater samples.
There is only one published report which identified Arocler
1016 mixture, ot levels as high as 100 ng/l, in samples from
a small upetate Nev York public water supply systeam. The twe
reeecvoirs of this wvatervorks, vhere iArocler 1016 was alse
detected, used the Hudson River as their seource of water.
Righer chlorinated Aroclor aixtuCes vere present in the
Hudson River and-in one of the reserveirs but not 4detected in
the finished drinking water sasples froa this coamunity,

Polychlorinated biphenyls pose specisl probleas with respect
to establishing asaningful drinking water regulations. Thers
are 209 different PCB lsomers and it seems only 100 individual
isomers have been identified st significant levels in commerclal
aixtures. Although toxicologiesl etudies have been perforamed
on only a samall nusber of the Atoclor sixtures, it is evident
that there are significant differtencee in texicity betveen
different isomers and congeners. In particular, toxicity
appears to increase vith increasing ¢hlorine content, and
{somers which are axially substituted {(positions 1,4,and $)
are more toxic than species that are substituted in positiong
2 and §. Consequently, the toxicity ef PCB aixtures depends
on the {somer-specific coaposition of the sixzture, as 1llustrated
by the differing chronic toxicities of various comesercial PCB
formulations. In addition, different PCB preparations may
differ considerably in the content of toxic contaainants,
such as polyehlerinated dibensefurans.

ror these ressens, toxicity dats derived froa a particular
coameroial PCO formulatlon are not directly spplicable to
other formulations, and say not even be applicable to different
batches of the same forsulation. Mere importantly, toxicity
data free studisa of commercial PCB forsulations aay have
1ittle relasvance to the toxicity of PCBs in drinking water
becauss the composition of enviroamental eixtures is markedly
changed froam the parent contasinint as & conssquence of
differing selubility and stability characterietics of the PCB
isomers. Since the toxicity of a aixture could be doainated
by & fev relatively miner but highly toxic constituent iscaers
of contaminants, measurement of total,concentration i(s not an
adequate {ndex for assessing the toxiecity of PCB ajixztures.
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1. Lsgues

Based. on the information on the toxicity of PCBa {(mixtures
isomers and congeners) and on their solubility ang stabilicy in
drinking water, ls it possible to develop meaningul acceptanle
concentrations of PCBS in drinking wvater?

I11. Qptiong
Option ]

* Consider evaluating the toxicicy of {ind{vidyal {scmers
and derive criteria for drinking vater for easch feomer, {f the
data perait. This is & seientifically sound sethed for addressing
the toxicity of PCB mixtures. This sppresch is not fessible st
present, both because lsomer-specific toxicity dsta are not
available and because iscmer specific snelysis of vater is not
feasible on 8 routine basis.

Optien IIX

* Assuse that ell PCH siztures in the snvironment are
composed entirely of the most highly toxic isemer (3,4,5,3',4',5"'
ho:lehloroblyhonrli_lnd use this to estimate seceptable level
of PCls in drinking water. This will be the most conservative,
spprosch. While this vould be certsinly pretective, this {soser
is a sinor component of most formuletions and hag low solubilicy
in wvater. This eption may net be protective of the csreinogenic
potentisl of PCRa because of the leck of deta on the carcinogenic
potential of this lsemer.

optien III

* Assuse that a sixture of PCBs in vwater ratsins en average
toxicity that is not grestly different fros thst of the parent
formulstion. Based en this sssumption, ecseptable levela could
be derived for coamercisl formulations as if they were individual
chemicals. One disadvantsge to this spproach ias that it is
usually difficult te identify which specific PCBs formulstion(s)
i{s (ara) the source of PChs in drinking vater.

1v. Resespendetion:

Option IIT {s racommended. The key essumption upon vhich
this option rests (that PCBe in vater retsin an sversge toxicity
siailar to the parent formulstion) asay not be true. Hevever,
it {s ynlikely to underestiamste risk since the more toxic
higher chlorinsted isomers would have lesst vatef tTsnsport
potential, Chenges in ths acceptable levels of PCBs in drinking
vatsr of {n the basic regulatory approsch aay be possible in tne
future as additional data and teshnisues bDecoms available.
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1. PCS cancer potency: Comparison with the human evidencs
(Discussion to be added te document)

The Agency's cancer potency for PCBs (calculated from
the Norback and Weltman rat study and reported in the May
1907 drinking Water Criteria Document to be 7.7 per mg/xg/d
continyeus lifetime exposure) compares faverably to the
number Of cancer cases seen following the rice=ail incident
in Japan, Although more cancer cases eray be reported in the
future, a tough calculation can be made from cucrrently available
infocmation.

The Drinking Water Criteria Document {(page VI=1l4, attributed
to Kuratsune) reporte the everage amount of PCBa coneumed during
the riceoil incident to be about 2 grama. Dividing this by 70
kg (the weight of a typical adult) and by 25,600 days (the number
of days {n a typical 70=-year lifespan), the average daily exposure
is eatimated to be about 0.0011 89/xg/d. Nultiplying this by
7.7 per ag/kg/d (the Agency's cancer potency) showe the risk
to be 847 per 100,000, In an expoaed population of 1761 (page
VI=31, attributed to Xuratsune) spproxisately 14.9 excesa cancer
cased arces expected, Thia projection is not inconsietent with
the 7.39 excess liver cancer cases raported to date (page VI-J),
9 observed ainus 1.61 expected).

Several major eourcas of uncertainty in this comparison
should be noted: .

a:. The Agoner'a potency estisate i3 a plausible upper
" bound, which would tend to overestisate the number
of cancer cases.

b. The rice oil vas contaminated vwvith polychlorinated
dibengofurans at a level 230 times more concentrated
than in the commercial PCB product Kanechlor 300,

To the exztent that these dibenzefurans are responeible
for the observed cancer casss, a projection based on
based on the cancer potency of PClRs alene would tend
to underestisste the nuabsr of cancer cases.

es Caleulating an average daily expoeure prorated over
an entize lifetime is very problesatical, since the
exposure vas intense but e¢f gheet duratien. In the
sbasenee of evidence te the contrary on PCBs, this
approach is consistent vwith the Agency's cancer
guidelines. Nevsrtheless, it reeains a aubstantial
source of uncertainty.
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Review of the [raft [rinking Water Criteria foement
for Polychlorinated Biphenyls {pChs)
oy the
Halegenated Organics Subcamittee
Envirermental Health Conmittee
Science Miviscry Bosrd

I. Ganaral Camwnts

‘The regulation of FCES in drinking water or, in fact. any envirorments]
medium, eNCOUNtere many preblems. including seversl involving the existing
sciencific data bdass. All ere described in the criteria decument. but virtyally
none ace resolved., Thess scientific prodlem include the complexity provided
by 209 ditferent congenets and isquers present in comercial MO mixtures. each
with & different toxicitys the presence of highly taxic rom=FCB cowponents such
ae palychlorinated dibensofurans (PLRPS): the differential rates of removal of
FCB congenscs from the envirorment which lesds te diffeterces in congensr
protiles frem those of the original pollutant aixtures; and the incowpiets
knowledge of individual FC3 congemer toxicicy.

The draft criteria document suffers fram ¢ feilure to clearly identity
its scientific abjectives. Thus, as reviewrs, thw Bbomittss sssbare
encountered ¢ myriad of facts that vere not critically applied, either direct-
ly or o suppert & hypothesis for mubmequent regulatory decisions. It must
be {nitially resolved whethet the abjective is to regulate Arcclorw or PCls
in the erwironment, e Subcomittsm believes Wwre is 4 need to more pre-
cisaly define what is meant Dy the tace "KCIB®, in part bDecause Arcclors may
or may not be FCY compourcds and becsuse of the varied casposition of KB
[TE 18", T

The Subcoamittes recomends that the avallable data on IFCB corgensrs be
developed on e scale of corgensr taxicity, wwen {f this is only an approximation
in <hich data and professional juigamnt are campined, Any such scale will be
Any such scale vill be imperfect, howver, PMox example, it is unlikely that
the aiverse health cormegquences of thalidomide would he detectad.

e draft doaument has improved considerably frum ¢ previous version,
Thers are. however, ecas sectioms that require extarwive revisioms before it
caspresents e wm&g sdeguate statement of existing knowledge. A major
problem with chagtets V, and V1II is that they are out of date. PMor
exmple, Ln captar V all of the recent structute activity velationships
(SAR) fetnAMMWMﬂw ate disoussed in detail
in chapter VI Tw Chaptst on Mhawmn th effects slmost ocompletely cmics
& saries of papere in Drwi Al Health | (volumes $9 angd 6C)
and the jewricah Jousy [ ind. Wedicine (volume disoms Tusho/tuheng
polsoning in §apm and Talvan, ond ccoupational exposures. These amissions
severely comprouies the Quality of this chapter. In addition, it has been
shown by two studies that the major etiologic sgents in Yusho and TuCherg
poisoning are FCIPs.l This doss not. however, abeclve FCBs as tomic agents
ard as contribytors to sams of the sympram of Yusho and Yucheng polisining.
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