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THE FIRST EVIDENCE that food supplies hud become contaminated
with polvehlorinated biphenyls (PCBs) was reported in 1966, when
fish (ron varwous Swedish waters were shown to contain these chiomi-
cals.! Since then, PCBs have been identiticd as contaminants in food
supplies around 1he world. They have bevn lfound in pike takesr from a
luke m Fudand. in molusks and muarine fish from Scottish waters, in a
wide variety of fish caught in the St. John River systemn, in wildlife in
California, aund in trout and salmon taken Yrom Lake Michjgan.?:?
More recent findings indicate that contamindlion by PC8s continuvs (O
be widespresd. Within the last few months, striped bass caught in the
Hudson River have been found to contain as much as 90 parts per
million {ppm) PCBs. while pike caught in the Baltic- Sea were shown to
contain 0.3t ppm PCBs in their muscle and up 1o 190 ppm 1n thesr
ovaries.*-* Moreover, plinkton from the Baltic Sez, upon which many
fish leed, contained levels of 25 ppm PCBs w their fat.*

The federal government currently conducts three separate programs
in which te contamination of foods by PCBs is medsured, the FDA
(Food and Drug Administration) Pesticide Surveillance Program, the
FpaA Total Diet Program, and the USDA (U.S. Department of Agricul-
ture) Surveillance Program.

The FDA Pesticide Surveillance Program, which began in 1968, was
devcloped to gather information on the levels of pesticides, as well as
of PCBs. in foods and animal feeds based on a statistical sampling
program designed to cover specific geogruphical regions of the US.
The progrum is intended to assure the salety of the human food sup-
ply by screening and removing shipments of {oods contaming PC8s or
pesticides in excess of established tolerances. Commodities covered
under this testing prograsn include dairy products, eggs. lish, aninal
feeds. [tuits, vegetables, and processed foods.

in the FDaA Total Diet Program, the levels of pesticides, PCBs, and
trace heavy metals in sumple diets are measured. Twice a month, a diet
spproximating that which would be consumed in o two-week period
by a lhiypothetical fifteen to twenty-year-old male is collected at retail
stores in five regions around the U.S. The foods are prepured in the
appropriate nanner and then divided into twelve basic foud composite
classes, including meat, fish, poultry, and lealy vegetables. Each com-
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What IS acceptable?

posite clast is then snalyzed for con-
taminsnts.

The uspa Surveillance Program
consists of periodic sampling snd anal-
y3is of mests and poultry for chemical
contaminants, including PC9s. Samples
ate taken [from federally inspecied
sigughter houses.

Levels of PCBs in Food

A summary of the findings regarding
rCBs in the Lhree survey and sutveil-
lence programs ere listed in Table
1.'9 32 Atthough the dets ere incom-
plete, it is evident from this table that
#CI3 continue to conltaminate oOur
food. Results of the FDA Pesticide
Surveillynce Program sppear to indicats
an incteass in the extent of conlamine-
tion, whils those of the USDA Surveil-
lance Program indicate o decresss: this
spparent conflict mey be explained by
the fact that diffarentl foods are
mmpled in thess programs, snd it &
Qquite possible that contaminsijon of
some kinds of foods hes dscressed
while It has increased in Other.

The appsrent decresss in the level
of *C¥s reported in the Foa Towl
Diet Program Survey betwesn [liscal
year 1973 ond tha first hall of Ciscsl
year 1974 must be viewed with cau-
tion, During the first half of fiscal year
1974, the aversge PCH lewels for milk
and other dairy products, for eggs and
egs products, and for smimal (esd tn-
pedients were squal 10 Of grester than
thoss reporied for fiscal year 1973,
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TABLE 1t

COMPILATION OF DATA FROM FEDERAL SOURCES

FDA Pastiside Survelitance Pregram

Lavais @f
Your Numper of lawipier  Peresmi Contaminsiod Conlyminsiten
196871 15,000 3.2 “detwctable”
(fish, specitically:
1-10 ppm)
Fiscat 1973 7,882 4.0 “detectable’
Fiscat 1974 1,723 5.4 "detectable”
FDA Total Dist Progrem Survey
Nember o Compostin Lavels of
vasr Food fsmples Peretni CoHntaMinalod COnis minatien
1968:71 00 [ trace — 0.36 ppm
Fiscal 1973 30 [ trace — 6.0 ppm
Fiscat 1974 350 4 trace — 0.05 ppm
USDA Surveltiance Progrem Lavels of
Year Mumpwr of Bampis  Sereant Coantimingieod Comamination
1971 4,175 4.0 trace — 15 ppm
Fiscat 1973 .
{Poultry only) 1,037 26 tracs — 4 ppm
Fiscat 1974
{Poultry onty) 574 1.0 1.25 ppm
S

Then why s there an appsrent de-
cease between 1973 end 19747 In
large part, this reflecis an apparent de-
creams in the number of fish that were
found to be contaminaied with PCBS.
In fiscal year 1973, 62.2 percent of
the fish sentples exemined conlained
PCoEa ranging (rom trace amounts 10
123 ppm. In the first half of (iscal
year 1974, only 15.3 percent of the
samples chocked were contamineted,
and the lavels found ranged from trace

amounts to 9.7 ppm. However, the lish
date reported for fiscal yesr 1973 in-
cludsd mostly freshwater [ish, in which
rC e contamination has been shown 10
be grestest, white during the (irst haii
of fisca) year 1974 the samples con.
sisted mainly of marine {ish. Since the
samples afe not  vomparable, the
spparent decrease is probably a refiec-

_tion of the diffstencs in leveis of FL b

contaminsiion betwesh freshwater and
marine (ish rather than an wdication
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of s general declina in FC s in fish,

In sddition to thess observations,
numerous specific ineidants of rcs
contaminaiion of food nhave been re
poticd by tiie FUA and the USDA, In
1970, the Campbell Soup Compuny de.
lecled high leveis of PCos (16.8 ppin
of ¢ fal hemd n chickens grown in
New York slale. As a tesult, 140,450
“chickens were denroyed. in July 1971,
the Monsunto Company informed the
FUA thul large smouals of fish meal
might have bren contuminsied with
Pobs Juring the pasieurizalion procety,
Jue to a leak in the hesting sysism st
the compuny's East Coast Termnsl in
wilminglon, Norith Caroline. An invey
tigalion by the ¢¥DA revealed that the
leak had begun in April 197] and had
continued theough July t97), Contam-
wnation of the fish meal wgs verifind,
and, as & rasult, over 123,000 pounds
of agg products and 88,000 chickem
wate desiroysd. That same year, ths
FDA was notified thet mgh levels of
PCBs (20 ppm) had besn found in
Swift and Company turkeys. As s re-
wit, spproximatsly 1000000 buds
were kept from market.' Thest inci-
dents and the rasuits of tha federsi sur-
veillance programs demonstrats further
that contsmingtion of food by PCBs 18
not & new phEnomenon. it i & con-
tinying ptoblem which has resuited in
part trom the continued indiscriminate
dischargs of PCB into the eaviron
ment, and it is one which must be
slimmnated becsuse of the severe heslth
hazards posed by these compounds,

“Acceptable Dietary Intahs™

The FDA has calculsted whet s
termed an “accepisble deily dietary In-
+ake” (or PCBs in the human dist = or
s Jevel of PCOs which, if ingeeted for
an extended period of time, would de
toxcologically insignificant, Evem o
the walidity of such a concept is 83
sumed, the basis (or sstablishing sach &
level must he evalusted,”la this connec-
nea, the FDA's final environmsatal
mpact statement for rulemaking on
vcas® indicsted that both snimal and
human toxwological dets wete used to
eslablish an allowable dietary intaks
for humsn beings.

Avcording to data jhen avsilable
(197)3), long-term sludivs of dogs and
1als showed “no-ellect levels” (the
dose levelt Leiow which the eifects
looked for werg nol observed) of 10
ppm for thiee vommercisl lypes of
romE (Atociors | 242, 1254, und | 260Y
fed in (he dies. Employing the sian-
dard 100-toel safety (setor used in
upplying results of witimal gupenments
10 huwian health standards, 3 no-erfect
level for Luman heings, based on data
denved from the dog cxperubeints, was
14

It appears that the metab-
olism and excretion of
PCBs, espacially of Aroclors
with high chiorine content,
ara aven slower than for
some of the most persistent
pesticides, such as disidrin
and DDT,

calculated to be an intake of 0.0028
milligram per kilogram of body weight
pet day. From the dats on rats, & fig
ute of 0.003 milligram per kilogram of
body weight was obtasined, On the
batis of the tests in doge, the allowsble
level of PCH intaks th & men weighing
10 kilograms (about 155 pounds) was
figured to de 0.175 miligrsm per day
(70 kilograms x 0.0025 milligram).

The humsa toxicolopcal daly used
in determining the aliowable daily dows
werg derived from investigations of
humaa PCB poisonings in Japsn. In
1968, over 1,000 Japaness persons ex-
perienced PCD pononing alter coasum-
ing rie Oil contaminsted with Kane-
chlor 400.7'* 15y sddition to crising
headaches. swelling of syelidy, tempor-
wy los of vsion, snd many other
symptoms, PC3s stored in the adipom
tissue {conneclive lissue conLaining
sored cellular 18t) of pregnant women
werd pansed through the placental wali
to the fstuscs. As a result, ninv of the
ten  live-born babies had wnusaally
grayish, derkened skin, and most ware
born undarweighl.

Ths outbreak was intarpreted by
the ¥na 10 have the (ollowing implice-
tions for PCP inlake standards:®

"Sinwe 2,000 milligrams was re-
ported 10 he lhe averags total dose
causing am effect in the Jspanese, it is
pomibis that 200 milligrams tolsl dos
ape PCO1 Lapplying 3 safety facior of
10 to 1} niay be tolerated over 8 much
more protfavied period of time with-
out overt adversa ¢ffect of daily expor
ure is held to minimal lewcls. This
wauld permitl ingestion of 4 micro-
pains |0.004 midigram] per kilogram
body weight per day 1 3 7Okilogram
man. Since the lowesl total dose pro-
duving an «cifect 0 nun in the Japs-
nese anvidend was Y00 nudligtams. 8
smilar anaiyms leads to an allowsbie
protracied wgestion of | mxrogram
10.001 millgram] per kilogram body

weight per day as dstived from s 10-
kilogram man"’

On ths bams of these data, jhe + DA
arrived st an siiowahis dom of ¥Cus
(for a 70-kilogram men} of 10 to 280
mictograms per day - ot 007 10 0.28
milligram per day - compared o the
0.17% miiligram-per-day  permissidle
level established on the busis of the
dog experiments. The valigity of these
calculalions B very questionshie. how-
ever, Particularty suspect sre the esti-
males that had (0 be mads of domm
teceived by individual Japanese, 35 weil
as (ha oerbitrary sssumpiion that a
wfsty factor of 10 1o ["s sifficient 10
determine » wrie level of intake for o
“protracied pariod of time.” In sddi-
tion; Ibe calculaijons (sl 1o conseders
the potsntial iong-term effects cousad
by sorsd PCH residues.

Furthsrmors, according to H. Bie-
manthal {scting director, Division of
Toxicology, Burasy of Foods, FDA) in
the tims since thesa caleulstions wure
made, thers have been two importam
experimental observetions concermiag
PCOs which maks the previously cabeu-
lsted sliowable deily intake level Obwo-
wis:? First, recent studims by }. R,
Allen snd his colleaguss on the offexes
of low:level exposurs of nonhumsn pri-
metss Lo PCBs must be conmed-
ored. 1111508 The grfects men in
these studies of monksys are nimilsr in
appestance end  persistence 10 b
symptioms of the human pomoning ia
Japsn. Moreover, theie symptoms were
documented ot digtary intaks levels 2
tow at 1.5 ppm (equivelent 10 abowt
25 muligrams per kilogram of body
wiight). To dats, 3 no-effact level for
PCHs \n monkeys hast ROt been esioh-
ushed, This wouid indicate thst dogas
and rats Ars not perticuiarly reliable
sibjects for tests ralating to primatem,
since they ars nol as mnsitive as ars
primales to many of the toxic effects
of PCOs

Second, Allen’s work indicates 1t
the use of gross observarioms of \oak-
#y sre nos ralisble in the sludy of
reon'! Alisn observed that routine
toxwological evaluations of rats which
ware fed 100 ppm Arocier 1148 feor
one year tevezied no abpormalilies in
growth, mortality, or hamatology.
However, more mophisticated tests
showsd that thesa rsls experienced
draswelly sitersd fsl and holesiesol
matabolism 88 well as changes In livet
e sad structurs. Therefore, evem i
an allowsbie human daily dosage for
rems calculstsd from ammal tovnolog:
icsl data wers aueptable, Ihe baus for
the Fha's 1972 calculalions would be
sehously questionable.

The chemwal nslure of PCD1 may
hetp to explain in pert why they are
subscutely and chronwally tuxic. The
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chemicals have 3 low solubulity in
water but are highly soluble in fet; TABLE 2
therefore, they tend wo sccumulale and L) LUl o BUTION TO ACCESTABLE Y INTAKE

the hody's fal stores BLE DAIL KE {173 mge/e)
f:";;’r""';a': l::inltupidl; melabolized  BY FOODS SUBJECT TG PCB TEMPORARY TOLERANCES ¥

sny excreted. it sppears thst the me- Cowivamni Retstive
ubolsm and excretion of PUDS €106 vy pe o Poag  Serving ot Feed Yn‘:n::r:gn' A-l-':-f:!"-cl- cu:m:ug:u
cisily of Aroclors wih high chiorine L4
conieni, are even slower than for some Miik 200 mi 2.5 (fet basis) £0 meq 6%
of 1he most persistent pesticides. such (3.5 cups) 0.1 {whoie product) .
a1 dieldrin and LDRT,'* Thus, afier in.
gestion. PCAS persist in the body for  Cheess 100 ¢ 2.5 (43t Bagn) €0 mey 5%
Iong periods of tune and may thercby (3.5 o2) 0.6 (whoio Basis,
elicut chromwe effects. assuming 25% tgl) . e
Poultry 2009 5.0 (fat baws) - - 100 mep . sa%
Excessive [ntake Is Common (7 oz) 0.5 (whole basis, )
T ple dail sssuming 1O fat) -
he FDA'S acceptable daily PCH intake

level of 75 1o 210 micrograms per day Ewp 100 ¢ 0.3 50 mcy 29%
for a Y0-kilograh man scems debatadle (2 s9r) . T
st best. As ), Wessel, scieniific coor- Fish 200 ¢ 5.0 1,000 meg S80%
dinator of the FDA, has poinied oul,' (7 on) .
"It is quue clear that the scceptable Packeged

. daily PCS intake of 75-210 mictogrims  gagq 100-200 o 10.0 10-60 mee* 635%

! per day could easily be exceeded by an (3.5-7.0 oz) (Packaging)

adub consuming some of the hesvily

coniaminated foods in his diet.” Table
2, tsken direerly from Wessel's testic *Based on 1971 roa Survey that 1O ppm reBs in packaging can resuil in migra.

mony,! illusteates this point clearly;  tlon of 0.1-0.6 ppm »cus to pickiged tood.
Consumung s sicady diet of combined
{foods from the linnt would produce con-
mnent over-exposura to PCBs if esch

food had the maximum allowed con- T Al T— IS 20 o Bonany —;ﬂi
centrstion of »Ces (listed onder the i g
heading “'Temporary Tolersncs L ’ et a
lppm]™}. R g

A} Wemsel conctudes, “Even when —— :
PCUS sre present at the [permissible} : %

tolerance level it would bs pomsible (or
an adult, with normes! dietaty hebits,
to exgeed 175 micrograms [0.175 ma-
ligrsm} of Pcos per day.” Further
more, sdults with “normsl dietary
habits” sre not the only people who
ara vulinerable. Perhaps gt even greater
tisk sta thoss lsrge groups within tha
populstion (tuch as sport fisharmen or
peopla who requirs specisl dists) who
confume aboveaverajc qQuantitiss of
rCaconteminsied foods, orf muriing
babics who ingsst »CBt im Their
mothers' contaminated milk and who,
for aatural biochamical reasons, have ¢ .
very Hmated capactly for metabolizing B
foreign subsiences such st PCBs A. -
Xolbye, Ir., associats director for
science, Burssu of Foods, ¥DA, and H. -
Blumenihsl are cleatly correct whea ey
they say, respactively:' 7+ { :
“Infanis or younsg childrem could

\

: -
50 readily axcesd the Iolerable deily  § . :
exposure” snd, “Thus, Ihe best evie | (, (
dence indlcates thar children would be f . -
more justeptibie to the poisoning '
caused by unmatabolized PCB, sincs v \ /
§am el
» . y the B/faots of R
PCD poissRing of rias il vietimy in 1884, s
Enviienment. vai. I4. Ma. T 15
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Ahey have not developed effective ways
of climinating them (rom the body.™

Need Jor Reevaluation

The FDA's temporaty tolerances for
T rCas in [ood are both insdequate and
inapproprigie; the accepiable daily
dose calculeted in 1972 i3 now obso-
chete in lighl of more receat lindiags
More imporiamly, however, the appro-
prwtenuss of any “seceptabls daily
dose™ (or pCBs s highly questionabls
wn light of new evidence demonsirsting
Ihe  careinogenicisy of these eo-
pounds in experimental saimap.!®
Since there is st present no scientifle
andence that sny tevel of intaks of &

hl

The USDA Surveiilance
Program consists of
periodic sampling and
analysis of meats and
poultry for chemical con-
taminants, including PCBs.

16
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aucinoger s safe, the entire concept
of an sccepradie daily doss for carcino-
penic substances such o1 PCBE i3 cOn
tradictory and scisntificslly unsup-
portable.

Our growing concern sbout the con
tinwed contarminstion of (ood supplies
by PCHs nflecis on  sval-increasiag
swarsness of the oxtrame heaith haz-
ardy posed by ihese compounda. Fed-
oral sampling and surveillance programs
have continually demonstrated (he
presense of PCos in our food supply,
snd (he existing tempotary tolsrance
levels for FCRI miebiished by the FRA
heve been nsufficient 10 protect the
puhlic headth. A new reguintory pos
turs 13 needed which igkes wmio se-
count recent evidence of chromic of-
fects caused by lowHevel disrary in-
takes of PCBs und, evim moce impor-
tantly, 1he Rew evidence submantwting
the carcinogenicky of thess com-
POURGS 1n laboratory snimals.'® a

The nrle of i1his erticie as orviginelly
wbmitted wer “PCB1 in Foods. A
Look et Federdl Gavernment Respon-
rbilivies © The Pubdisher and Editors of
Environment gra reipunsibie for 1he
published 1itics and sublities, selaction
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of photographs and iead-in excerpn,
photo ceplions, and prepuration of
mogt graphs and illustrations which
appear in Environment ariwles.
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