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POLYCHLORINATED BIPHENYLS (PCBs) were first introduced into
colnmercial use more than 45 years apo. and for a iong time the
widely used industrial chemicals were considered 1o be relatively non-
toxic. Their potential threal 1o the vnvirgument. however, was recog-
nized in 1966, when the Swedish scientist, S. lensen. observed the
presence of the compounds in [islt and wildlife saimpies while analyzing
lot chiotinated hydrocarbon pesticige residues.''? Since that it
discovery. PCBs have been detected in numercus aquatic and smmal
species and have been found in high concentrations in industrial waste
discharges, river-bottom sedimeuts, food packaging muterials, and in
foods such as poultry. lish. and dairy products. Detectable levels of
tite chemival substance havé been found in insrine life ranging in size
from small (plankton and zooplaunkton)***-¥ to large specics (tuna).®
tHigh levels of PCBs haw been lound in fish-eating aud predatory
birds,”*.*:1% demonstrating the process ol voncentration of the sub-
staice along the food chain (rom lower to higher animals.'' 3 process
whivh unfortunately has become all 100 well known in the era of
modern industrial and agricultural activity. Relatively large concentrs-
tions of PCBs also have beent discovered in tiue eggs of wild
birdsg.¢.?.4

During the past tcu years, PCP residues have been analyzed i wihl-
life and fish samples in Holland. Germany, and the Baltic Sea ”-'? Off
the coast of Scotland, PCB residues have been found in several manne
specics. the contamination presumably having arisen irom  sewage
wastes dumped into the open sed,'* Nevertheless, despite global inc-
dence of the chemival in the environment, residues are geuerally found
mostly in regions ol the world where there 8 wtense industrial and
urban activity. 1o the U.S.. PCBs m increasing amounnts have been
detected in the easlern and western coastiitl regions, in highly wrbaniscd
areas (for instance, in and around ithe Chesapeake Bay, Sun Frawcisco
Bay. and Puget Sound). and in regions where indusinal discharpes are
known to occur. such as Escombia Bay. Florida, and e hidson
Ri\fl..'ls Jde?

The eavironmental acenmulation of PN residucs vontumes dospite
attempts by both wdustry and the federal government (o iprove the
situation. As will be explained. industry’s coundenneasitres hine Leen
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limited, and government zetton has

peen hesitant.
in the U.S.. the impact of rcus on

the environment is best itlustrated by
ever increasing vonlanunation of sporl
ond commercial flisheres in the Grear
Lakes tcgion and elsewhere. According
to data from the Miclugun Depariment
of Natufal Resources. jevels of rCug in
lake trout and Cohio salmoun from Lake
Michigan showed a Sharply increasing
trend since 1972 By 1973, the values
rsnged from more than 10 1o nearly
25 parts per million (ppin), well above
the present Food and Drug Adnunistra.
tion's (I'DA'Y) maximum allowable
coneentration of §5 ppm for fish and
shellfish.'®  Ia sharp contrast, uLTY
levels in (he same species of fish
showed a decliming trend since 1970,
when DDT consumption in the U.S.
was curtaited."? Not only ate the eco-
logicat consequences of continued pC 8
contamination omunous, bul the poten-
tisl ceonomie implications are serious.
unce the total snnual value of sport
fishing in Lake Michigsn ¥ as high s
3465 million.'® In addition, the com-
mercisl catch of fish is now worth
sbout §2.5 million cech yelr"

The Michigan studies are supported
by studies made by the Wisconisin De
pariment of Natural Resources. Fish
samples collected in 1974 showed ex-
tensive contamination?' Affecied
types included Chinoek salmon, Coho
wimon, brown troul, tiger (rout, lake
trour, whitefish, and carp. Genenily,
the residue levels ranged well above §
ppm, with lake trout (up to 43.8 ppm)
snd carp {up to $1.6 ppm) showing
the highest concentrations.

In the Upper Fox River, samples
sken al one sistjon by Wisconain re-
ssarchacs in 1975 showed high concen-
trations of PC8s in white suckens (32.7
ppm), carp (average 359 ppm), and
northarn  pike (sverage t5.4 ppm)
Samples from several sreas of the Mis-
sissippi River analyzed by the depart-
ment in 1973 showed similar residues
of PCBs in walleyed pike, largemouth
bass, northern redhorse, and carp. An
intersgency task forca om PCHs,
formed of [ederal and several state
sgencies of Minnesots and Wisconsin,
samipled fish in the Mismisippi River
during the serly summaer of 19735 and
again found similar levels of PCBs in
seversl fish mciu.'

Elsewhere, the Division of Fish and
Game of the Commenweaith of Massa-
chusaits has i (he past Jetected high
PCH levels un figsh in several rivers and
streams in the state’’ From other
dala collecled by the agency, it is clear
thet in 1972 there was extensive con-
lamination of u large variety of fith
species in_ nearly sl the rivers which
wers sampied in the siate, with mean

Envitonmeni, wol. 1§ Mo, 2

STRUCTURE OF PCBS

low:ng chemical strugture:
ct Ci ct
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Pyralena (Progelsc, Frence),

Palychiorinaled biphenyls (pc®3) is & generic tarm used Yor a
number of synihetlic orgamic compounds that possess the tot.

pEBs are & mixtyra of diftgrent chorinated Diphenyt
homoiogs (very closely relsied chamical substances). Thus,
formuiaiions of products may contain mix.
tures of biphenyis which heve different percenteges of the
many possibie chiorintled homologs, esch conlaining ¢ aif.
ferent numbder of chiorine etoms per biphenyl molecule.
Monsanto Company, the sote U.S. ptoducer of scet, sells i3
producl under the trade mame Aroctor. Thin product 11 sold
undet gitferen! formulations;
1254, 1248, 1242, 1232, 1221, 1016, snd 50 on. The tast
two gigits in this bipheny! saties denote percentage of chlo-
rine in the mixlure. Afoclor 1016 15 an exceplion lo thiy
nomencieture, sINCe it conteins 4) percent chlorine snd is. tn
fecl, wery similar in composilion 10 Arocior 1242Z. Trage
names used by toreign manufacturers include: Phenoclor and

{Kanegafuchi Chemical Comosny and Milsibushi-Momanto,
[ respectively, Japan), Clophen (I. G. Farben-Ingustrie A. G.,
Germany), Fencior (Caflaro, Italy), ang Soret (LJ.S.S.R.).

Ct
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Aroclor 1268, 1262, 1260,

Kannschior eng Santotherm

PCD  residue  levels ranging belwesn
1,11 and 197.0 ppm.

To date, however, the most contami-
nated fish in the U.S. have been found
in the uppet reaches of the Hudson
River, near and bhelow two General
Electric plants in the Fort Edward-
Hudson Falls area in the upper Hudson
River more than 40 miles north of Al
bany. The two piants manufacture
ssctrical capacitors in which PCas afe
used a1 insulating fluids. fn 1974,
wmmpling by the US. Environmental
Protection Agency (EPA} showed yslk
low parch snd shiner minnows lo con-
fain average PCB residues of 17 and 78
ppm, respectively, with onc rock bass
ampla contaimng 350 ppautt |1 ap
pesred that the two General Electnie
planis had bLeen discharging approxic
mately 30 pounds of PCEs into ihe
river each day, in recent months, this
amoun! seems (0 have declined 10 less
than 10 pounds per day. Fish samplas
collected in 1975 by the New York
State Depariment of Environmental
Conservalion confirm the earlicr find-
ings. The composite PCU averages in
fish csught ncar one plant show typical
values well above 10 ppm, with one
American e¢l sampie yielding residue

values of 4034 ppm (conceniration
messured es Arocior 1016/1242)*

As large amounts of rCRs weore
being discovesad in the upper Hudson
River, New York Stste Depariment
officis!ls also were finding high residues
of rCBs in fish spacies of recrestional
and commercial importance farther
wuth in the Hudson River.?' Siniped
bass caught near the Albany ares
showed (otal PC® residue values of
betwesn 1108 snd 89.76 ppm. Fish
caught in the lowaer reaches of the rniver
had 3 reistively higher concentration of
an older PCH formulalion (Aroclor
1254), indicating long-fange irsnsport
of PChs discharged by industngs! active
ties in the past. Siriped bass sampled
neat the West Point and Tappan Zce
ares of the Hudson River (50 miles
north of New York City snd several
hundred miles south of the Fort Ea-
ward-Hudson Falls araa where the Gen.
eral Electric plants ars located} had
total *Co residuss of from .16 1o
7.54¢ ppm. Similarly, a8 sample of
Americen shad in the ?ou;hkeumﬁ
ares showed PCH residue lavels of 9.0
ppm.

Disruption of the siriped bass com-
mercial fishing indusiry on the Hudson

?
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High ieveds 81 PCTH heve peen Qeiscted in AQualse Blrgs,

River  would have serious evonomic
cunsequences, singe the value of the
annnal commercal cach u;afurs 10 be
abowe $1.2 imilhwan 2740 0 aude
won, the aanual wuke vl striped huss by
spprismen exoeeds the abunal commer-
aul el Furthermwore, the overail
problem 15 serious 1N s felalion to re-
preduction iy striped bass. The sinped
ass 5 o nogaiory dish which  has
stack that witermingies 1 various loca
tons such us the Chesgpeuke Bay. the
Dedavware Biver, and 1he Hudson River
regions. As 3 result, rvn contamina-
o may alfect a lurge sexmeni of the
cntire Nerth Atlantie siock ol striped
buss.

Bottow Buildup

- Of cqual voncern s the aecumuiation
of KL Uus i rverholom  scdimenis.
FOty, Bke most chlonmated hiyvdrocar-

' by, are highty imsoluble in water and

tend 10 settle and jlien be adsorbed on

sit and bine particdes on the bortom ' *
Duta vollected by Ihe US, Geologr

cal Sunvey (sG] o the Hudson

River dunng tive years 1973 and 1974

show the presence of o s i the

water amd i il potiom sedidents of
the nver.t Vulues rangang  between

0.3 und M0 purts per bilion (ppb)
ve By huve heen reporied in water sanh-
ples collevted at several statiuns on the
Hadson Ruert Flie sympling sites in-
clude  tovations  near  Poimghkeepste,
Wareriond, Chelsea, and Rhinebeck.

In coutrast 1o water sauiples, PUH
sonventralions analyzed front e tver-

PCBs, like most chiorinated
hydrocarbons, are highly
insotubie in water and tgnd
to settle and then be ad-
sorbed on silt and fine
particles on the bottom,

hattom sediments showed considerably
higher values charavienstic of the insolk
ubthe nuture of pons. The Usus dass
ate summanized below:?

U B Coneenttatons
Hudan Riser Sedanenis, UsGs

(IR
Sediments
Date Stativn (prb)
7174 Chelsea 3,200
7174 Pouglikeepsie 1,000
7174 Warerfurd 13,000

7174 Winehrook Hills 0l

Y174 Chelsea },800
w114 Poughkeepsie 3,600
9/74 Waieriord 640
8/75 Roger's islund,

south of

Glenn Falls 8,000

Mure recenily. the EtA comdinled
water attd sedunent analyses o tops
o bhe vicinay of Fuord ldwand, New
Yurk, near one of (he Geugrat Llectin
plants. Waler samples collected directty
sauth of the plant's waste-water dis-
Charge pipes had rCb values oY 2.2 to
30 pph. Nearby sedimenis, in contrast
o tite water. vontamed 540,000 (o
1NB0.00Q ppb (540 10 2,980 ppan),
with 6,600 ppb being Jetevted severad
nules downstreamt ol  the discharge
pcpe!.“ These cuncentrations  obwi-
vusly are ntuch targer than tiwose at Lhe
woie dietant sites cliecked by BSGY
personel, ¢ven Though the latder con-
centrattonms  ate  thwenielves excessive.
One  upivediate  practical  protlem s
Uty the largest concenliraion ol roes
s Wikely W oexist i the deep nuvigativh
viunel of jhe liwdson. and Jdredging
W Uy chatkel wail furtiver disperse the
atenap 't Y

Toxiv Effects of ¢ ds

Based on the hugh iellality ol by s o
mibrnse atnd Lrestiwater atslic spevies.
e Nabuvnal Acsdenty  of Suicmees
Natsonal  Academy o Lagindening
Cuonnmitree indde the {ullowing revgpre
mendation: '

“Aquatss e shouwtd e prutecivd
[ihat 15, sale Jtoag tuxie ediects| wiiere

UpWEg ‘D 14300Y ~ Widwutsrau]

the masinhg congemanon of 1ol
PCB i antibered waler doos not exe
ceed U0 nncrogram per iner [0.008
pibl B any e of plave and (e ress-
dues an Lhe geugal budy imones ol any
aqial s utgauinm o ol eaneeed 0.8
Augrogrnt per geat 105 ppm]
These fevels obvioudy gre evveeded
woareas o i U_udstm Kiver aod else-

-whete, _

The dunger 1o angtgiw ile o5 o warn-
ing of the danger Yo hunn kfe. In
act. e toxwily o reug 10 humans
has been cleatly amd tragaally demuon-
strared . bn I96R. o <eviere tarm of sion
Jisease was diagirosed i Japanese faun-
Ues who comsumed fice ol contamye
naled with Kanechlon 300 ir¢u with
Ak peecent chorine conveni).?' 47 The
disease, hoown as the “Yusho syn:
drose,” s chatactenzed by swelhing of
the upper wyclds, vl mipairment,
acne-fihe  Turmatsons, and heghtened
peinenigtivn o ihe skt ! and u total
ol 1057 porsuinng cases have been re
vorded 10 duale i Japan. Patienis
with tris disease also have exhibited
ovwrodugical disurders and have shown
signs of Ireuring loss, Bfiues born to
seversl  patiemis  had  wmany of the
symptoms of the diesse, indicating a
pluceniul  lransport ol PO Bs, most
tequses of the wictims  were snaalier
than the nationasi average. Another dis-
turbing feature of thy Jdisedse was {he
vbservanion (hal husl palients recov-
ered very slowly, whick sugpested that
"By were rejamed m their hodies over
4 overy lung pemld." e iy have been
detected in Gaman adipusy Lissue eon-
nevtive Insue iy Lhe budy conlaiming
storad eolivdar fal) s sueh wutespresd
vectrreney Hhat over 40 percent of the
Us popuiahon CORLINS one part per
nulion ur more,**

A number of shachies have conclue
sively sirown e etiea ol I G5 un the
1eproductiun processes ol some bards
and aniwmals, pclovding mon-
K¢)l‘.“ LENEIT RS L A [T unpor-
Lt 1o nole that g s with  lower
wlieruve  vontent luay bawe o greater
ctlext et reprodaciun than Piphenyls
waht bgher  chlosrine  codlent,  even
thiowtglt the jORNRGE sulsidvees Jre Auw
e sugpgesied] g% aabstiutes for the
iatler. It g recent review arinde on he
loswology ol reps, Reware Kuoltrongh
ol Hiie Center lor Dewase Conlrol ot
Attanta, Georia, stuted: !

"l he resnlis obbamed from the e
prodinciion sudies s Pirds particularty
soer) Lo idicate i the {ower vhilune
tated  Iiphenyls st venaduginin
muire than the bigha chivanaled  bI-
Plienyds, and ol 1 vy Iporiing 1o ge
tetmmte whwiher the luwer oblonngcd
Inpltepyis il bave bogr sigpesied s
replicements for presently vmployed
curinated bigdicty s e an gitet on
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reproduction.”

The tecent FUB  lonicHy tests In
monkeys ure particularly relevant o
human health considerations. In sn ex-
tenuve seriet of tssis carried out by
James Aller and his colleagues al the
University of Wisconsin School of Med:
icine, fCBL in the diet of rhesus mon-
keys caused sigmificant  elfects thut
mimicked both the sympioms of
known humanr loxicny and reproduc.
won failures in experimenial antmuls,
When femalte rhesus mMOnkeys were
pven 15 ppm of Aroclor 1248 for a
period of lwo months, severe symp-
toms of [scnal w:lh’n& end skin eTup-
tons were munifested.”? At fower die
tary levels (5.0 ppm and 1.5 ppm) of
the smame substance, similsr clinical
symploins wete observed after § lew
months, more significantly, these low
kevels of FCBs had 5 marked efTect ON
reproductinn. Alier three matings with
mate monkeys, only 12.5 percent of
the 5 ppm rC B dictary group and 37.5
perceni of rhe 1.5 ppm group were
pregnant a3 compared to 90 parcant
pregnancies in & comparable control
group. Al (he sams time, oflspring
were signtficantly smaller In size: their
health  was furthet threatsned since
they continued to ingsst high PFCH
levels from the nursed milk of thel
mothers.*® One notable conriderstion
related (o the experiments in monkeys
# that the present FDA iolerance limit
of 5 ppm'’ for PCB residue in fish
and shchifish is besed on the assump-
tion thel toxic effects occur at ievels
much. higher (han is actually the case.
On this basis, then, the YDA toletance
knul & too high.

Also, of serious concern is a recent
study’” conducted by a group of re
search investipators at the Center for
Dismase Control in Atlanra, the GFA,
the Nationsi Cancer Institute, and the
Johns Ho?kms University Schoot of
Medicine.* T They observad thet when
experimental femals rals were fed &
diet contuining 100 ppm of PCE (Are-
clor 1260) for about 21 monthe, 26 of
184 of the experimental animals enam-
tned hed malignent Yvar tumors {Hepe-
10cellular carcinoma), whareas only |
of 173 control snimals hae the diseass.
Al the same time, 146 of the exper-
mentsl end none of 1he control ani-
mals hasd tumorous jesiols (neo-plastic
nodules}) in the Lver.

Other elfects of rCes thst have
been reporied in the scienlific litera-
ture include: (1) increased produclion
of cerlain entymes in the iivers of hu-
man beings snd laborstory rals, (2)in
duction of liver porphyria in several
snimal species, (J) inierference wiih
lhe immune defenss mechanisms in
rabbits, (4) neurologival disorders in
Tats, (3)incressed pCU residue (n (atty

Envirgament. vor 13, No. 2

tissues, serunt. and milk, and (6) 10xic
effecis In chick embryos.*’

There has been some concern that
reporied L effects nuy be attributed
in part 1o the presence of chlotinated
dibenzolurans as 3 cuniaminant in KB
mintures.”' Chlorinared dibenzoiurans
have bren shown 10 he aculely embry-
otoxic and have been delecied in sev-
eral CUB pieparations (('lophen A 80,
Phencctor DP-6, Atoclors 1248, 1254,
1260).*" Revent reporis bv M. Kurat-
aune and his associales have Indicated
that the “Yusho™ patwents apparently
had becn exposed 10 I'Cus n rice oit
contaminated with chiorinated diben-
tofutans and showed deteciable levels
of ihis compound in their body 1
sue.*® However, it wat not determined
from thus study wheiher the contami-
nation occuried duning manufacture of
the PCBs of during the use of the rCD
mixture as 8 heat exchange fiuid in the
rice oil plent, since high temperatures
may have led 10 s forination through
the hydroxylastion snd oxygen ring
bridging of chlorinated biphenyl mole
cules. Al present, the possible link of
PCH toxicily 10 the presence ol chlork
nated dibenzoluran conigmingnts re
mains highly speculstive. as Lhets ap-
pears to be no direct expenumentsl
evidence 1ha1 dibenzofuran derivatives
have long-term chronic effscts similat
io those which Iuve been amply dem-
onstrsted with rcps.’

Control of PCBs

The attack on PCB conlaminstion has
taken two forms, one a voluntary re-
sponse by manufscturers of the sub-
stance and the oiher a reaponss by var-
ious government bodies. Both re-
sponses have been madequate, as will
be shown in what follows.

In 1971, over 106 million pounds of
PCBs was produced in the industrial
countries of ths worid, with a third of
this, nearty 40 million gounds being
manufactured in the US." 7 During the
Iste 19508 end into the 19605, US.
domentic sales Of PCBs increased nearly
threefoid, reaching a peak of uproau-
mately 72 million pounds in 19704
Prior to 1970, about &0 percent of
OB material old domestically in the
U5, war used for closed electrical
sysiems such a3 capecitors and trans-
formers. Another 25 percent was used
4t plasticizers and in the production of
caarboniess duplicating paper.*® In Sep
tember 1970, Monsanto Company, the
ols manufscturer of PUts in the US.,
restricted its sale of ¢CHs because of
environmenisl conlaminstion by the
chemicals. This restriction cunsisted of
limiting ssles lo those maierials ear-
marked for closed electtical sysiems.
Thereafter, LS. consumption was re-

duced considerubly. 11 & imporiant 10
note, however, ilul these reduciions
occulted mainly in The use of reBs as
plasticizers and as hydraulic and lubti
cating fluids. since the bulk of »eBs
(G0 percent], a5 meyniioned abuve, had
been wsed in electiical systems. This
vhemical substance i $1dl being used
slmost exciusively as the insuisting
Nuid for large, high-voitage capactiors
(as well as for certsin small ones) and
for electrical transformeri. TW addition,

_the EFA_ estimaics (hal spproumately

one-hall million pounds of uces s
bein!'imporhd into thue couatry each
year © snd presumsbly is being used
in products other than d:unnl equip-
ment.

As t0 government tunnu to the
rCB problem, s federal Interdepart-
mental Tesk Force was convened in
[972. The group conciuded that be-
cause of the highly persstent nature of
rc s and their bicaccumulation in the
food chain, these chemical compounds
posed 3 mtious threst (o humana
hesith. The proup recommanded re-
striction of the use of PCHs to closed
shectricsl systems such s electricsl
transformers and capacsiors.*’ How
ever, since Monaanio Company aciually
hat siready begun restricting domestic
sies in this (sshion, it &8 not clesr
whethet the (ask force's recommends-
tioms, myoed & year and 2 half efrer
Monsanto’s sction, ad sny influence
on the company's decition (aithough
this hes rmnll‘; been suggesied by a
federal officul).

In July 1973, the FDA established
PCB tolerance limitations u\ a vafiety
of food products, as follows:*

fDA Tolerances for PCBs
in Food end Food Packaging (ppm)

M)k*

Duiry products®
Poultry*

Fish end shelfish®*

Eggs

Infant and juniot food
Complets and (inished
snimal Tead

23
3
5.0
5.0
0.3
0.2
0.2
Animal feed components 0

-Puper food-packaging materisl 10.0

*On (2% basis
**Edible portion

Tonicity dalz obtzwned Jufing the
past year showing severe reproductive
fadure with Jow concentrations of
PCBs in phimates {5.0 and 2.5 ppm)
snd the recent demonsiraten of car.
cinogenicity with rss'? indicate
the need (0 substantislly revsse the
present DA (olerance liniilahwns of
PCBs in Toods. Alibough the present
tolerance standards are deficient, the
DA has in recent months luken ses-
ture action besed on these standards

s
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agamnst  seversl  fish  shipments  car-
marked for commercisl morkels in
Lehe Michigan. since PCH concentra-
nons i (e fish e¢xcecded the present
4 ppm gudehne.®' Sumlaely, the ¥ a
seized o shipment of carp this sunmimer
in Lake Pepin on the Mississippi
River.*? In view of 3 recent iegal de-
Jsion that apparcntly sllows Lhe ¥idA
1o Jefinve pesitcide residuss in foods as
an indueet food uddiiive, the DA s
eapected to enforce lis guidelines more
torcefully in the tuture. rDA officials
in the Great Lakes region have warned
thai stupment of chubs, Coho saimon,
and lake trout miay be disallowed in
gyerstale commerce, since the [ish
coniinue to coniain high residue levels
of rubsd! i apparent that with a
more thorough monitofing and surveil
jance program, many species of fish in
the Greay Lakes rcpion and in several
rivers tn the East Cosst srea willi be
cssentially unavailable for human con-
sumplion for many years.

One of the great ironies of the presy
ent situahon is 1hat more than three
veors ago the Federal Water Pollution
Contirol Act (FWPCA) directed the lad-
eral government (specifically the £ra)
10 1ake gwift action to feduce (he dis-
vharge of PCHs and other toxic water
polluianis 1o sale levels. The fact that
today there is no meaningful national
program to reguiste PCB discharges is &
resuit of the federal government's fai-
urs 10 csrry out the act g3 written,

The congressionsl suthors of the
IWPCA  behieved (hat the ‘*‘hezards
posed hy toxic substances” made their
effective regulation “'especially ur-
gent.”*? Accordingly, they established
in the act a 'naiional policy thet the
Jdischarge of r1oxic pollutants in toxic
anounts be prohibited"®* and added
10 the act & far-reacinung specisi pro-
vision, Section 307(a), to ensure that
this goal was (ully implemented. I the
seclion’s mandatory deadlines had besn
mei1, loxic pollutant effluent standards
covetng PCDs and other toxic pollu-
tanss wouid huve been promulgated by
the Eva roughly two years sgo and
complied with by dischargers sbout
one year ago. Yel, 10 date, the ErFaA
has faded (0 promuigate & single stam
durd under this provision,

Despite shortcomings in federal ea-
forcement, several slalcs have taken ad-
munisitaiive and iegislative initiatives to
control 1he Juscharge of ruBs into
kes #nd rivers. Earlicr uus year, the
Mictugan Naural Resources Commis-
sion endorsed 1he recommendaiion of
the Lake Michigun Toxic Substancer
Commitree, culling for a ban on rCB
imports and thewr use v the US. and
tor & rapid replacement of PCBS in
etecthical capacitors and trans
formers,® ' At tlie same time, 3 Inll has

|1+ B

been wntroduced in the siale legisiature
10 plagce strict coniroi on the use and
s3l¢ of PLUS in Michigan,

In Wisconsin, the Division of Health
of the Siate Dypartinent of Naiural
Resonrges hus ssued warnings on con-
sumplion o lorgs lake 1rouwl and
simon from Lake Michigan and the
upper Mussusippi River.  In August
1975, the depariment heid 3 hearing

with 2 view (0 Jeveloping s sirstegy to

control (he sale and distribution of
rebs within (he state.’? 1n Minnesota,
an interagency Task Force was estab-
Ushed, principally (o broaden the mon-
wonng of reus in Jish in several rivers
and streams in the state.

In ierms of administralive remedies,
the strongest action was laken this
year in New York state, aftar it was
discovered that the two General Elec.
trie planmis on the Hudson River ap-

Warge amavals of FCB have sean found in
TN In §ne Aiver, Ly i1n these
ol reorgalionsl 1Ng cammareial valua.

~ strative -hc;lrin“

pearet 10 be tlve mapos dischargers of
rOKS 1n upper regiens of the river. On
Scptember 23, 17275, the New York
Stue Departmens of Enwironmental
Conservation miued 2an  abalement
order requiring (e General Electric
plunts to achieve zero discharge of
reBs by Seprember 30, 1976, Admini-
were begun on Oclo
her &, 1975, At- the syme time,
Oguen Reid, commusioner of the de-
pariment, publicly warned cunsumers
spainst eating striped bass from Lhe
Hudson Riwver xnd salmon c¢sught in
Lake Omario **

On the internationat (roni, the Or-
pnization for Economic Cooperation
and Developmeni (OECD) 3 few yesrs
ago recommended that its member
countrwes which are involved in rCB
production (including the U.S,, West
Germany, France. the Uniied King-
dom, Japan. ltaly. and Spain)} restrict
the commercial use of FCps to closed
systems.*? Only Japan has taken fur-
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ther strict  measures to completely
eliminute the use © PCUs in all com-
mercial apphcations, including cupaci-
1ors and transformers. Japan also pro-
nibits the import and export ol the
gompound, snd, pnce Se pteniber {972,
thiere hus been a vinual elinunation of
almost ot applications of ¢CBhs R that
country.

Most  recently, loMowing the Na-
twonal Confercnce ©f ¢ iy winch was
held in Chicage on Noveniber 19 10
21, 1975, the Era on December 22,
1974, announced 3 lur-reaching 1ederal
policy of “totully elimimating the use
of polychlorinated hiphenyls (10 105) a3
rapidly 3as possble” in the gy e
In & more spevific activn, the LA has
ordered 1he Lwo General Clectric plams
on the Hudson River L0 achieve zero
dischatge by June 19775 I i clear
fromy these actions that the federal gov-
srnmenl has recopnized the gravily of
the vCU jssue and 3t last hys taken
definitive steps Lo address Lthe problem.

The ritle of this grricle as originefly
subnusted was 'A Rewview of Federal
and Store Governmewt Roles in Con-
wrolling Impact of PCBs on the Enve:
ronment,” The Publisher and Ediiors
of Envitonment are responnble for the
published 1itles and snbritles, seleciion
of photographs and legd-in excerpis,
photo ceptions, end preparation of
most graphs and [llustrarions wigch
appesr in Environment erricles.

.

NCTES

1, Jeman, 5., A Now Chamucai
Ntw Saipntist, 32:412, 1966,

2. Wiseark, G., "Pessing  intar nEe by
Chiaring .lnﬂlny Jour, Asn, ouu.
Anal. Cham_ . 50:1068, 1957,

3. Risgprough, R.w., &1 m., "PCH Resiouss
I Atlantic Zoopiankion,” Butl. Eavir, Con-
tam. Toritnt,, §:349, 1972,

~aiara ™

&. Giam, a1, "Chonnaea HYarocyn
bONL In - tram 1he Quil of MERICO
ana Mo n Canpbean,” Bell. Eawvr. Com
am, Tenl 9:378, 1973,

» Wars,

D.Mm.
Rusigues tn m'onumn irom tha Guit of
Lavwrencs.” Nelure, 246:519, 1973,

ana R.F. Agédon, “PCO

§. 2iiwe, V., snd PM.K. Choi, “ACE ind
Othar inoulirial Helogentied Mygtocalbons
tn i6a Environmienl. Fuh., Res. Be, Pt Cane
485 Tachnice! Asport 272, 1971. 0, 1,
T.denien, 5. a o, "OOT ane B8
Mating  Amman  iroim Sweditn | walten,'’
Neolura, 224:247, ) 969,

8. Risabiough, BR.W. . ol ., “Polychigrinated
Biphenyts in (ne Giebal Ecorysiem,” Najure,
220:1094, L9468

B, Presiy,. L, MW, Mogr
"Polythiotinated Siphany
lflllm Mc theer Avan Yamcuy” tnm.
Pell, . iero.

10. Kul"lln J.H, THCE In Mammah and
B In LHe Nelmatiangs,” PCB Centirense
1L &, Lunotodm, 80, Nalionst Swed. Enwir,
POl Wd. Pup. €, 1972 p. 35,

11, Water Quafity Criterls. Racarn ot
Cammiilias of Watd? Quatly Crlgiia,
5l’ll,ﬂ;l| 0. NAS-NAE, Washingion,
H

ine
Eidve.
D.c.,

Environment, voi, 18 No, 2

12. Gralenus,
Emeritn,

Y. A, A  QGroichuy, ang R.J,
Ctnsaciicides, Porychionndieg 8-
oheayt, and Mercury tn wilg Carmoranis,
Pehcans, Their E9q, Food, ang Enveeon.
mant,” Bul. Envir. Contam. Teamcel., 9:321,
1972,

13, Woernan,
B Owvoi,
Musses,

J.H., MC. TenNoasvar. ang
“Chtofinaieg Dighenyts i Fan,
ang Bugy rrom the Rivds Ahing gna

ina  Netheranor Coastld!  Ared.” Miture,
221:4126. 19069,
14, mglgen, AV, “Seurce o1 PoOlyCAOnN.

naled Bohanyt Comigrmingiion 1n Lne Marine
Environmaenl,” Nalure, 229 1220, 1970,

15, Maryiang Depl Nal  Res. ana Wesling:
npuss Eitec, Co., Chamsr Mswn wway, An.
napehs, Mo, Nov. 1972,

16, Stathing, D.L.,
s of PCB
Resigues,"
1972,

17. Due, T.W., J1 Lpwe, and A ) Wilion,
Je.. A Pgiychiosinatea Biphenyl {Arocior
1254) n (it Waler. Sedimant, and Biotg ol
Escambus aay, Fongl.” Bud. Cawnr. Cen-
fam. Tomsegt., 5:171, 1970,

18. wetse, J.L., Contamindnis In Geopl Laked

ang F.L. Mayer, "Towew
e Fun ana Environmaatal
Enwie, Heeth Peripeet., 1.159,

Flsh, Michigan Dedl. Nat. Res. S1art Report,
Jung 1978,

19 Micrigan Dest. mNal. ReE:, Mishgan
Graat Lakes Treut and Salmen Flshary,

IP68197L, Funeniss Mami.
Juna 1973

20, vette, J.L., end N. Fogle, Fishery Dls,,
Michigan Dupl. Nat. Res., Previ(e cOmMMmMuUn:.

Report Mo, §,

BN,
Z1. Degurie, P.. #na V. Duler, Chiovinates
Hygrasarpeon Rasidues 'n Flsh lrom Maldr

Watees of Witemun, Wiscontin Dedt.
Res.,, Qur. Fun and Wildiite Mymi,
No, 79, Maghion, Wi, July 1975,
22, interagency Task Force on PCPL. Protie
nary Repatl sn the PeiyEMisrinated B
phenylt ia Misthisi®pi River ane Laky Paptn,
Minn. Poll. Cont, Ay, 51, Baui, Mynn,. Aug
1978

23, Patermo. P, Progrest Repert. Madtachus
sotts Peslicide Menitenng Pragram, Aprit 1,
1872 te Mareh 3i, 197). Ovwe. Fuahatigs ang
Gime. Commanweslin D1 Mot . Basion,
Mass., 1973,

24. Ma0say, R J., pnd R. Dav's, invesh
8! Palyshiprinaied Biphanyis 10 (AT Hy
Rivery Hudion Fal orl Eowerd Arva, EPA,
Ragon (1 Rgowri, 1974

23. Bur. Envir. Prot., Div. Fish and Witdhle,
Mew Yol Oapt. Enve. Consesy., Menilaring
of PCHe tn Fish Tauen frgm fng Hylses
Atver, AlDany, N.Y., Og1. 1975,
26. Nallonal  Maring  Funsnes
Oept, of Commarcy, Flamarien
iR Uniien Sietes, 197].

17. Deust, D.G., 1978 San'Wailer Anging
Survay. NOAA. Nalienat Marind Fishgtret
Serv, U5 Dwpt. of Commercs, Curien
Fisheey Siatistics No. 200, 1973,

23, Comanasien Easson Co. 01 New YOru,
Ing,. Fingl Environmenial 1mpact Statemeni,

Nal.
Repori

Serv., UL
Satislies of

Ooeraticn o Indisn Peinf Nuciss?r Ganen
#ing Station, Feb. 1975,
20, Turk, Jonn, US,  CGesologicsl Survey,

AWy, M, Y., priviie cOmMMunicanon.

0. Mursen, Thoma, watnphoutt OCsan
Resaarch Lab., Annapolis. Md., ariviie com.
municétion. e, Orelim. gralt Upper Chess:
seake Bay yivay,

3. ®imbrougn, A.D., “‘Tre Toxxity of
Potlychiorinaisg Polycyclic Compgunds ang
Reiatad Cnamicals ™ CAC Critiesl Maviews 'n
Toxioel., Jan. 1974, p, 448,

32, Kurslsuhe. M. at., "An Epdernioresl:
Sty on 'vYuitnd' e ChioiobiDnenyls
Foioning,” Pukweia At Mes., 40:31),
1969,

33, Kuralpwns, M., ot 2%, "Epraemialogics
Stugy 0l Yusho, & Pertoning Caused ay In:
arlion ol Riea Oil Contarmna with 5
Commergis Biand of Poiycnionnaiva e

bheny,"” Envii.  Hestlh  Pergpett,, Api.
172

3. mrice, HA, sng AL, Weich, ""Oceut:
wwnce af PCBY » Humam,” Envir, masith

Pertoset., Apr. 1472,

5. Patonow, NS end L ars1dd, “Ohe
Lary Ettects ol Poiythrorinateg Siphenylt on
Mink,'" Canadian Jeur. Comp. Med., 37.29),

1972 R
3. Danigean, RO, R L. Linder, ang C.w.
Carion, “'Poiyeniorindled Boorenyis: Thed
Ertecit on Penneg Prgarants,’”’ Envir. mesilh
L E

. O.E. Fan .%ne J.C.

Stumi with Poiy.

' Tamcet and Appi.

Pharmecel., 19 02 1971,
38, Atlen, JR., LA Carftem. ind O A BOar.
solti, “Resdus Eflects of Snot-Thim Low-
Level EnpOturs OF NOARLMen Primates 1o
Poiythiorindied Shoneayil,’ Tolesl, and
Appl. Snaermacel, J0:44D, 1974,
39. Align, J.R., "Rewnome of the Nonnyman
Primate 10 Polychlonnstes Brghenyi €axpo-
turg,” Federation Prosssdings, Ja.1615,
1978, '
40. Aien, LR, Rey Bamate Res. Cir.. Uiy,
of wa. Med. Sch, Maguon, wu, privite
communicslion.
41, :-..ut Reghtor, ll!lﬂl 18096, Juty &,
1973
ag. mimbrouph, A.D., M 3. “InOuction af
Liver Tumorss v Snerman Stupn Famgle
Rais by FPolychipringted Bronenyl Acutinr
1205, ptesnny Of Study ab1ngd from
R.D. Kimbrough, Cir. lor Drsase Conti,
Alients, Go.
43, Intaraspartmeniat Task Force on PCEs,
Puiysniarinateg Bpnenyls and (he Enviren.
Mmeni. Warringion, D.C.. Mpy 1922
a4. Alen, J.R, and D wH. Narpack. "Poiy-
tinated Gipnenyt ang Toerphenyl-ingducey
Gatlrie MAUCOHIL HypeThiard n Primatds,”
Baionea, 179:498, 1973,
4%, Bowms, G.W.. sl &, “igenufcalian ot
Dribensofurany LTI YT
4180 Wrenanyss,'’ Ngalura,
75,
46. Muraisung, M., ¥ Mauugd, and J. Nag-
vama, “Sema o} tha Aeconl Findines Con-
carntng Yuahd. "' paoer Dras. 4T Nal. Cant. on
Polychior. Giphanyd. Crecago, f'h, Nov.
19-21, 1975,
47, Environmant Dresctorste, Dryg. lor Econ.
Caon. ang Oeval.. “RoivC ROKHRE DG ai-
ol\ur;vlu Thair Use an0 Centrol," Parg, Nov.
1973

48, “'Poiychiornaisa Giohanyis =~ Engifon.
menlal 1Mo Ryview by Panel o0 HAZ-
r.aezm Trace !ulnun:n. Envir. Res., 5 249,

)
a9, Train,

Ruisel €., Envir, Prog,
emenl Dres

WHMASTON,

a1 Prgss Contersnce on PCOS,
D.c,, Dec. 22, 1975,

50. Scnwaltzer, G E., gir, OH. ol Tomc Sun.
fnances, Env. Prol. Ag., n slatements Maos
at htaring on BCly heta oy Wi Deel. Nt
Mes., Masison, Wi, Aup 29, 1978,

51, Hama, J.L., “"Summary of Reguidlery
Efteris of tha Giedt Laket Region Towirg
tha Environmagntal Conlrol of PCOy (Poly.
crigrinates  Bephenyit),” spescn pres. o
Governor's Great Lawes Regonst intdida.
ciplinary Poiicige  Counerl, Chwago, 1.,
Seo1. 38, 1975,

52. 'Mongals, HHH Caniw PCO Fray,™
MinRRaspadit Trbuad, Aug 26, 1975 o 1D,
3. Sensta Repori, No. $2-414, 92na Con.
ey, 130 Sepnon, 1971, . &0,

$8. Title 33 unlisd Siyies Code. 5125¢
{#)1t3) [FWPCA S1001 {2)(3]; 3307 (a){4)).
55. Naw Yorx State Deot. of Envir Com,
comotaml  siwad sphinit Gangedt Erscirg
Co., Fiwe No. 2833, Sept. 23. 1973,

56 "Stala Says EOmME Siriosd  Bask  ang
Saimon Pote 3 Tomic Perd,” MNew Yerk
Timer, Aug. 8, 1873, 8. 1,

7. Ory, tor Econ Cous. dnd Deval., O4-
cingh af Ing COuncdl an Pratectian 8 the
nvent by Canirel of lﬂy-nlommn
leil. Adesise - 13, 197

“'Train  Announces  Plan lo Control
ocos * Envir. Mot, Ap., WO (HEITE, WD
mgren, D.C.. Det. 22, 1975,

9. Frys, Ricnarg, Jeed s, Env. Prot. Ay,
Repon i, New York, N.Y.. privéle com.
muniEsnon,

1

MONS 216460



