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U3DA AD HOC GROUP OU PCB*S

The inadvertent contamination of a fish meal with polychlorinated
biphenyls (PCB"s) from a leaky heat exchanger and the subsequent
contamination of poultry feeds in several southeastern States resulted
in an acute awarenessfof the present and future problems posed by
these persistent compounds. Accordingly, the Director of Science and

/ATbAJ
Education”"established the Ad Hoc Group on PCB’s on August 30, 1971,
to address thwr™ouA™o to the problem as it relates to agriculture.

The members of the USDA Ad Hoc Group arc Dr. Robert C. Riley (C3RS),
Chairman; Dr. Gerald F. Combs (S"E), Executive Secretary; Dr. Theodore
C. Bycrly (SiCi); Dr. Fred Dunn (C2£53); Dr. Calvin Golum.bic (ARS);

Dr. Harry W. Hays (ARS); Dr. George Kountney (CSRS); Dr. John E.
Spaulding (C&MS); Dr. Fred Il. Tschirlcy (CfJ2); and Dr. Bill G. Tweedy
(CSRS).

This report on "Agriculture®s Responsibility Concerning ICB"r." has
been developed by this group. Since the PCB problem constitutes the
first example of a videspreud environmental hazard from a persistent
industrial chemical not classed as a pesticide, it is believed that the
study of this problem may be helpful in identifying needs equally useful
in coping with the hazards of other similarly persistent industrial
chemicals, especially as related to the protection of our food supply.

On September 1, 1971, an Interdepartmental Task Force also was
created to conduct a study on PCB’s. This task force is coordinated

%

by the Office of Science and Technology and Council on Environmental

>Quality and includes representatives from U3DA, FPA, FA** lilEKS, USDC,
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{ ~ :°  Dr.iwryW. Heys, Dr. John'E. Spavlding,.and Dr. Bill G. Tweedy.

. ) The interdcpnrtmehfal 6-rmonth study has been completed and a report
|

compiled entitled “"PCB's and the Environment."™ 1In {conjunction with

thie study, the Nnt{oﬁal Instituées-of Environmenta) Health Services
. orgonized a meeting on PCB's, December 20-21, 1971. The procecdings
of this meeting will be availoble in April 1972. In addition, the
_HRazardous Chemicals Task Force of the COJﬁcil for Environacntel Qualily
has prepared a dréft report on PCB's. These sourécs of information.-
have been dravn upon hea;ily in the preparation of this report by tﬁe

USDA Ad Noc Group.
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Introduction

The polychlorinated biphenyls {PCB's) arc & gréup of chlorinated
hydrocartons vidcly u;;d as industrial compounds. The commercial
products contain )O or more of 210 different co;nound whicﬁ are
theoretically possible when b1phen;1 is chlorinated. The most
coxmon Mixtures contain betwcen.ho and CO percent chlorine. All
PCB's used in the VU.S. ore manufactured by Monsanto Chemical Company
and arc sold under the trade name of Aroclor. The cemplex mixture
of isq:ers is identi{iod by the percent of chlorine bty wecight inw
the totzl product; e:g. Aroclor 125h contains 5 54 chlorine,

Despite the rncé thet PCB's have been evailable for L0 years,
they were net detected es environuental contaminants uatid 1965 in
Sweden and 1¢57 in the U.S, In the spring of 157, ionte Kirven of
the Szn Francisco Batural Kistory Musews was searching the Northuest
for puregrine falcons. 1 single, unhalcehed egg vias brought to a
letcratory and annrlyzed for DDT. The epg ves found to conbein 5 ng,
of DT but other related products were present, ani these couwld not
be fdentified. Thesc seme coupounds had been present in the anilysis
of other spoeics of birds and fisn. Because of the imporsance of
the peregéinc falcon, an attermpt was nade to identify the cempounds.,
widzark (1966) ted reported that a coripourd,vhich contained chlorine,
sirmilar to DDT in identificetion and anslysis created a problem in
feolation nnd identification of residues of DDT. With this infor-
mation ard additionz) results, the unknown ccvpoands were identified

ns polychlorirated biphenyls. Shbscquently, the PCB's have been

"—\!Ir-’. 0-0 1‘”\ ~nVe. a--'-.'.-‘-_'n-la‘q-lr' {:\ E"\"\ -_:nnﬁl-ﬁ -.-.a--ra-l-.-\-.n.
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Jevels of 1 ppn ocewrred in nearly half theipcople sumpled in

Michigan and higher residues have been reported. One entry to man

PR

is vie the birds and mummals vhich have fed on contaminated fish,

Another route.is through residuves on fool whichthave.becn wrapped in

papers and plastiés coutnininé PCB's. A third route is'througﬁ milk,
The contemination of milk is currently a problem of concern.

Sucﬂ milk is c&nlng from cpﬁs which h;vc been fed silage from silos

coated with FCB-containing paint. The herd fecding frém silage

_ from one of these silos usually will exceed the 5 ppm in milk fat

which is the guideline set by the FDA. The levels usudlly observed
‘ ip these herds range from 5 to 10 ppm. Of course, PCD contamination
in milk is diluted when mixed with unconteminated milk ccminé from
"other hcr@;.

The cxﬁct nature of PCB entry into the cnvironment is not under-
stood, but several scicntists'havc speculaicd on possible major‘
sources, Sewage outfalls and industria; disposzls into waterwvays
are two principal rmeans ;uggested by scientists. It has been esti-

..mated that 4,000 tons per year entered v tcrua;; frem dunpage and

- ieakngc_of lubricants, hydraulic fiuid, and heat transfer fluids,
In most cases contémination caﬁ be traced to some industrial area.
Residuns have becn found in water, sewage sludze, and bottom sedi-
ments. Jlevels in water are usuaily less than o part per billion;
in scwage fund SQdimdnts, tens to hundreds of parts per billion;

and in scwapge sludge, a few parts per'millién.

*
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Although the rivers and streams appear to be the prinary routes
into the environment, the atmosphere also appears to bo a major
means of entry. It has been estimated by Adel Sarofim or PQT that
approximately 1500 tons have escaped into the asmosphere in past
years from plasticiicd materials containing PCB"s. Burning PCB-
containing materials results in volatization unless the temperature
exceeds 930 1\ Some of the oxides ere mere toxic than the parent
materials. PCB"s have been found in precipitation and in airborne
particulates in the United States and in snow collected in Sweden.
The levels found in these studies were in insufficient quantities
to determine the specific levels. At the point of manufacture and
the plants where PCD preducts arc processed, they can escape through
ventilation and exhaust systems.

The physical properties of PCB"s vary slightly with the chlorine
content. Those with low chlorine content are fluid liquids and
those with high chlorine content arc highly viscous liquids. The
color of these lew chlorine containing mixtures is clear, but the
color for those containing jOjo or more chlorine is light yellow.
All PCB"s have a very low solubility in water. Volatility is low
and decreases with incresses in chlorination. They ere stable in
water and arc not easily subject to acid or alkaline hydrolysis.
These characteristics lend them to be quite persistent in the
environment.

Because of their low flash point and inertness, they have been
widely used an dielectric fluids.in capacitors and transformers,

hydraulic fluids and heat transfer fluids. Since 176~ more th”n

50 minor use;; have boon cited in Chemical Abstracts. Those include

o ,<HT»nrTry»
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plnsticiccrs and solvents in adhesives, pantxng ink, sealants.
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)

-

]
h..... -

J ' Lo mmisture retardants, paints and as pestlcide car;icrs. Of all the
3 . '
uses cited, the most difficult one to replace would be their use as

diclectric fluids, The best replacement would reguire that capacitors

‘be rébuilt and that the size would bc'SO percent larger. All. of the
mlnor uses. 1o the U. S.ysuch as.-in'edhesives, scalants, paints, cte.

havc bncn reportcd by Hontsanto to have been replaced with other éompound:

. The persistence. of the PCDs in the eaviromment can be
attributecd to the leck of c-ho.mical aud biological dcgra(’n’b‘ilit)’.' -
This usvally results in an enviroamcntal coantamination and contamina-
tion in fish, wildlife an§ in some imstances, domesticated animals

. " ¥or humon consumption. Like DDT, theJ will enter an organivﬂ be
etored in the depot fat, and thus be transferred through the food
chain at incrcasing concen;rations:. Fish, for example, can conccutrate
:PCBs more lh;n 100,000 tices that found in fhc ambient solution.

] . Since their introductio? in 1930, the use of PCB in the V.S.

. cteaélljr incrc.ased to 34,000 tons in 1970, but has fallen off in
19?1 to 20,000 tous. The cumulative productiéd over the years fis
estimated at 400,000 tons. PCBs are also produécd in Europe, Japan
and U.S.S.k. The manufacturers in foreign countries producing PCBs

" can be idcntificd'buc_ theixr total production i{s uunknown. In France
* the manufpcturef is r;odclee {Phenochlore), in Germany it is Payer

(Colphen) aud in Japan, the product §s Kancchlor. .
R - ‘ . .-o - hd ’ ) .
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* © - Mathods of aﬁalysis are very similar to chose used for the
' organochlorine pesticides and becausc of this)plus%the fact that there
R _'are numerous jisomers of thc PCBs, posxtivc quantit;tive and qualiLative
'detcrmin°t10ﬁs are dxfricult. Cu*rcntly a procedure is avaflable
(Armour ond Burke 1970) to scparate PCBs from organochlorine pesticides
.and perﬁ}t scparate determinations of éﬁe two géoups of chemicals.
_Although this method &nd others are available, expartisc and good
judgcn"nt are neccss;ry and analytic?l mcthods for thc PCBsarc by no
meang simple and definite. Identification of the PCBs is very
difficult because their chenmical properties are very similar to ‘the
otg;uochforinc pcsticidés and both sroups occur as a multicompounent
mixture. It {s prolbable that the PChs have been confused with the
. " - !
organochlorine pesticides in the past. . . i
There éppears to Le somé-var{ability in biological and chemical
;ctivitlos among the cowpouuds: The Pcﬁs containing the lower
perc;ﬁtages of chlorines arec more toxic and more reactive than the
ones containing higher amounts of chlorine, Highly chlorinated PCBs |
- npp;ar to persist in the cnvirogment longer than the lotr chlorine
. £orms;. Recent evidenﬁc,(“ammoud 1972) sugécsts that sowme commercial
"PCB mixtures, especially those maanactured in Europe or Jaﬁan, nay
" contaln trace qunntitibs.of dibenzofuran or other toxic compounds.
| Thcrc is evidcnce vhich demonstrates that chemical chanbcs ia
the ehviroamcnt dous occur. Safe and Hutzinger (Nature 232 ,641(1971)
;howcd that 2,21,4, 41 ,6,61 - hcxachlorobinh ayl when Irradintcd at

.
l“ v

SYLIAT Lo hexeund aud notoenzl solutions, chiorine alons wore leji vo

glve rearvangerent and comddensation products., Hutzinger and Safc
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. iecuntly reported that relatively large amounts of dechlorinated
3 " compounds are forwmed when the cowmercial PCBs are irradfated fn vapor

j . e - . phase, aqucous suspensions, hexane, methanol and aqueous dioxine

solutions anq/wlth this, films of undiluted materiel. They spccu;ateg
that the qegradation products werc. hydroxychlorobipheayls and carboﬁyltc
acids. There is also evidence that the chlovodibenzofurans are formed
1n.the cnvironmqﬁt. Hydroxychloropiphcnyls are probably an intermediate

. in the formations of. these.

B o ]

’ NPT R ST @ - v -
TS Y B T AT, 7 LT e AT Y WP VNS R N P O e I T YRS O I ST Sy T



T T T T TR P Y T Y M IO T S TR R (2 d A Sov ol ara RdiaeOc 8

. - ‘ . e

Toxicolony - . |
The clhemieal and pvhysiological prcrﬂrtie of polychlorinated biphenyls
rmake them potentielly significant contaminants of the environment. The
chemicol properties thet make them highly desirable industrial materials

- are their thernzal stability, strong resistance to hydrolysis, and
chemical dintertness. Their use has gradually inceressed o such &n extent

. that {hey can be found in el)l parts of thc'enviror"enb

0f particular inpo:tapce in considering the toxicolopy of polychlori-
nataed biphenyls is the fact that the commercial preparations are
mixtures of compounds having diiferent degrees of chlorination. Since
cach product may contain mony different isoxers in varying proportion,
they nay also show very different properties.
Two features common to both P'CB's and organochlorine insccticides is
their persistence and accumulztion in oil and fat. This conbination
of persisteace and accvrmulation during transition through the food
chain can result in considerable inerezse in concentration of these
.. compounds. For cxample, shrimd QVpO§ed to 10 ppb of Aroclor 1254 for
48 hours accumulated 1300 prb.of PCB's,

The presence of PCB's in wildlife was first demonstrated in 1966, and
since then considerable data have been accumulated to show that they
are present in many species of fish, birds, and nammals.

Toxicity studies on birds, usingz several different PCB formulations,
indfcate that the toxicity Increases with the percentage of chlorxne.
Bobubite quail were the most sensitive, followed in turn by pheasants
and mallard decks. The oral administraticn of PCh's to chicks and
quail produces chemical porphyria, hydropericardium, abdominal edema,
Jiver nccrosis, and dilatation of the kidney tubules. The rate of
estradiol metabolism is greatly increased in piseons after PCB
trecatment which may indicate induction of hepatic hydroxylases. Poor
hatchability with decreascd cpg production and thinning of cpp shells
has becen observed with wmost of the commercial preparations.

Information concerning the eifccts of PCB residues in fish or the
possible hazard posed by such residues has not been determined.

Recent studies would indicate that PCB's have a relatively lew toxicity
in trout and bluerills while shellfish, oysters, and shrimp are nany

. times novre sensitive. L .

O X <o e e ' .
-
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? S, e Acute oral, dermal, and vapor cxposure studies in mammale would
indicate that the acute toxicity of PCB's is not a significant -
Toctor in evaluating the potential health hazard. The oral LDsg
. Jor products containing 21 to 658 per cent chlorine is in the range
of 4 to 10 graams per kilogram.

. Laboratory studies with rats, rabbite, puinea pigs, and mice have
.o shoun that inpgestion, skin absorption, or inhalation of PCB's may
. pive rise to liver neerosis, hyperplasia, and hyperkeratosis of the
follicular cpithelium, and hydropic degenerstion of the convoluted
tvbuvles. Chemical porpliyrid has been observed in most species. -

Recent studies on several commercial polv(hloraruted biphcnyls have
shovn the presence of tet“ﬁ— and pentachlorodibenzofuran and
hexachloronaphithalene \hich preswsably occurs during manufacture.
o’ A single oral dose of 0.5 to 1.0 mp/kg of these chlorinated dibenzo-
) furans preduces liver necrosis and cildoracne. Thervefore, the evaluation
of PCl's on the basis of efiects and residues in test anizals is wade
extrewely difficult because of the différence in toxicity between
X various jsomefs_and the prescncc of biclogically active contaninants.

fprOYIMRtOIy 10 cases of futel inboxi ticn have Leen revvr»"d emong
indusirial vorkers who handled cr were exwoscd to chlorinziced bivhonvls
or nzphthalenes. HLC.O‘alhchgi axaatication revealed liver pocrocis and
cirrkosis. In 1955, six humdred porcons werc poisonad in Jagrn after con-
. swaing rice oil that was highly ct'ta-i rted with a polyehlorinuied

1 . b)phcnsl Kanechlor L0O. fGhe clinical effects included clieracne, visua

3 disturtances, Jjuurdice, nusdness, and spacms. ilewborn infznts frem mothers

vwho hzd been poisoned showed disccloration of the skin wiich repressed

{ . after 2 16 5 wonths. From the Joranese incident, it ves estirated that

: . the aininun dosc to produce positive-clinical efxects in nan was 500 ngs.
3 feemas . . . R -

1

1
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II. Agrlculturé's Resconsibility
. ] . -, “,‘wm-"

American egricultuvre hag) historieally’ prided itself on the

;ﬁroﬂuctﬁon, processing, and marketing of-an ample supply of hipgh cuality

) fooﬂs,-not only for use in this country, but in forcign countries as

well. The suceessful development of American ggriculture has been
unparalleled in its continued application of science to achieve greater
pnpductiyity and efficiency. This has includeduthe videspread use of
fgrtilizefs, pcstiéides, entidbiotics, hormones, ond many olhzr feed qnd'
food ndditives. The potential hazards essocialed with each of these
have been penerally fccognized, and suitable conirol measures are in
ceffect.

Considernblé ettention is being gven to envirownental wollution
Trea pesticides and heavy metels by the Eovironmental Proiection Agency,
but little concern hLas teen éiven to persistent infdustrial chemie2is
that slowly build up in the environment. Such is the case with the
Pcﬁ's.

Agricolture, including the entire apgribusiness community, from the

producer to the consumer must be resfonsible for the prcduction,‘pro-
cessing, and distribution of vholesome food without polluting the
envi;onmcnt. fhis fnvolves the continued application of technology to
solve or prevent problems. The PCB's should be no exception. Develop-

ment and cpplicction of appropriate technology to reet new problems,

* requires directed efforts in research and education, most of -which is

done by land-gran{ institutions. ‘The regulatory or legisletive role

falls on-the Federal ppd State governments. State Boards of Agriculture

NEV 036166
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and the U._S: Depertment of Agriculture must provide technical guidance
to their Jawmakers end inspection egencies. The USDA not onldy is

concerned vith the support of research and extension tctivities to

help agriculture develop and apply the technology needed for efficient

_production of high quality, wholesome foods, but it is also charged

with the plant inspection of meét, poultry, and egg products, -

The Wholesome Powdltry Products Act of 1568, the_Wholesome Veat Act of
156’, end the Fgg Troducts Inspection Act of 1976, €)1 require the respon-
sible agencies within tﬁe UShA to'prévcnt;adulterated mett, pouliry, or
cees frém being traded in commerce. The definition of adulterction is
;imilar in £l three apﬁs. Each ucé conta;ns, es part of the eduvlteration
definition, the followinz: “...1f it-(the respective products) boers or
conteins any foisonous or deleteorious sﬁbstvnce vhich may render it

injurious to healih; bub in esxse Lhe substence is not zn &dded substance,

. such article shall nol be conslderced edulterated under this clauvse, if the

quantity of such subgtance in or on the-article dees not ordinarily render
it injurious to health." In the casc of an industrial chemical contexina-
{ion as ¥YCB's, ithe determination of the level which is'injurious to henlth
is & Food and Drug Adainistration responsibility. The USDA {hrouzh moni-

toring, certification requirements, or testing must be certain these pro-

ducts are not adulterated vhen offered for sale.

nEv 036167
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_Contimed us e of PCB'" in trancf reers and capacitor? shonld te
pexmlttcd as no euztdb]c stbstitutes are nva11ahle. Bat, excepl for these
-uscs,rthesﬁonsanho Chemical Corpany, Lthe only PCB manufnctureriin the U.S8.,
indiecates that they will not continue to provide thcse{chcmicals for uscs

in bben-systpm and nonelcctricel &pblications Tor which suituble sub~

slitules pre availalle. FCB's, however, ore &lso widcly renufzactured in
Japan, France, West Germany, Italy, a«ni Ruséia and perhaps other countries.
Withoul guestion, a puwber of products imported into the U.S. can be
expecied to contain PCB‘Q. This leaves a major gqﬁjin the rcgulatory-'

systum'td deall vith Yca's and other indu-urial chamicals which may be

potcntinl.huyurOS in the environment. Thore is no bxoad Pcde~al authority
I at pucscnt to restrict use or distribulion, to control 1nworta, or to
coldcet information. uncn-wauld b2 rrovxaea by ihe Toxie Substances
Control Act novw fnndlng before the, COnureos.

According to the Intcrde}ar;mentai Pask Force Report, the Federal

o @ a

Covernaent has taken several new actions to deal with the PCB problem,

The Environnenta Pretcction Agency will prohibit indusirial efiluents

fron contnminatzn" valey end a stanﬂard of 0 0l pﬁb is being eutab}Lshcd
{for icvels of PC “'s in rivers and lakes. llew regulations will bve proposed -

! by FDA wilh new and more stringeat action levels for PCD's in food; steps

to prevent PCR's in feod-packaging materials; and reasures to prevent

eceidental contamination of food, inclﬁding animal feeds. The USDA has
yerformed approximately 7000 assays on meat, pouliry, and cgn products
for PCH's; and IDA ﬂns collceted data on PCB content of foods, fecds,

and food~packaging raterials. The Environmental Protecfion Agency has

) NEV 036168
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.measured.TCﬁ{s in sewapge sludge apd water, whiie the ‘Depuartients of
Jnterior and Ccanerce have .followed the lc;cls in fi;h end certain birds.
Althouzh this vast effort appears to be reasonably ?omprchensivc, it
ghowld be -recognized that mlmost 211 of it was initiated after the prob-
den efistcd, and that even now legisletive authoriﬁy i5 necaed in ceriain

wreas of conlrcl. FCL's &rc but the Iirst'examéle of similar persistent
ingustricl coatzminants which can be expected. Thz phthalate esters,
for example, may wai ve the noext canﬂidafc. Concern about the le§cls.
of lcad, cadmiun, ard merciry in selected arecus also wo#ld appear to be
justificd;?T;incc the agriculturil comnunily raust continue to produce
&nd process our foods so es Vo assure safety to the conswier, it vould scem
that the U3DA should devise & better vway to identify potentia) problems
and develop solutioné for iﬁplcmcntution'bcforc such problens reech the
proportion of the ¥F{h's in the.rooﬁ chain, Thiﬁ vould suzgest the need
for a surveillance system for hazardous substonces as they relate to the
techaolozy of agricultural projuction, Such & system shovld include
central.laboratories, en information exchange systom, and an evaluation
and coordinating group. ' .p

This nced by ngriculiure vould build in infora2tion cellacled by other
acencies and by the USPA meat,.pﬁultry, end epg products inspection
prograns; but more dirccteﬂ.effoft rzust be given to polential problcms'
if we hopa to prevert them through modified or improved technclopy. This
£5 the broad rcsponsibility of egricultwre as it continues to ﬁqet the

food and fiver needs of man without unnecessary pollution of the

-
b
N .

cnviroment,
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Even now, it appears tha' & nmonitoring system for detecction of the
- - - I
presence of PCB's in foods is needed. To estoblish such & surveillance
system, eecurate sampling procedures end’ analyticel methods are required

i
as well ds meaningful guidelines and & kKnowledge of the routes .

" of contaminotion. To acconplish these objectives a central scientific

éoorainuting group is necded. . )

"The USDA is the agency best qualificd o carry out this missioﬁ since
the Department already hes the primery role for proluction, proccssing{
tnd distribviion of hholesgme od and other egriculbucal products., In
addilion to & knoaledge of good relieble analytiﬁal 1zethois, detection
and removal of sources of contanination of ICi's }cquire a thorough
Xknoudedne pf‘how each fted eonodity is produced end handled so that
Judgaent can be used in collecting «nd interpreting resultqéf incidents
of B contmmination and in resoving the ctuses. To help Lwafild this
role, it may elso be necessary to zoniter potentinl industirial sﬁurces of

PC¢B's and to recommend lews end regulations vhere existing statules do not

give surficicat authority.
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Inadﬁmricht Contwnination eof Yeoods
The identificd feed sources of PCB's has consistently been
$nadvertent or unintenisonal addition of & PCB mixture to one of . -

the fecd components or migretion from & feed contact surface. . The
variety of possible sources of PCB's is apparent by revieving pgst
cases of PCR's residues in liyestock and pouliry for the original’
source of the PCB. These have been &llegedly identificd as plostic
baﬁcry wrapper;, hé&t cxchange fluid, hydrgu;ic fluid end coating
nntcrxals on vilo walls. Cenerilly, the PCB.rcsiduﬂ in the fecd
was Jovexr then thn residue found in the animal tissue.

.PCB 5 &re aceuxmlated in the fatdy tissue of an nnimal's vody.

Thns, birds end eninels with e prolonged feceding p"rlol, such, &s

1av1ng hcnu, end dairy ccus are more at risk.

A review of past ccovrrences is valuable es it allcows the plenning
for future controls. In this instance, Lif the FCB problewms had been

chrefwlly evaluvated during the first two occurrences, later out-

breaks would have been predictéd and possibly prevented by proper

cbrrcctive action,

The irst. occurrcncc of PCB was caused by transfor from silo wall
coating to eninal feed tnd then throush mild cous in the late fall
of 1909. PCB's in the silo 1{ninﬁ raterial migrated into the silage.'
cows fed this silage excreted the PCB's in their milk. Doiry herds

in Ohio, VYest Virginia, and Tennessce vere involved. The next farm

" anikal incident did not cccur until February 1971. %Saen 1"y1ng bans

ond ‘Lhe eggs they produced were fourd to contain PCB lcvcls Judged

HUTR TR RSB (R NI RAGTI (- A AP ?hi: OULILIHIE el Clracie =i .2

three l'ow Yorx counties. The suspcctcd contaminated fecd ingredient
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. Was "pakeﬁj byproducts.” The source of the PCB's was Lhe élastic
. (’) wrapping vhich haﬁ‘been_ground with the baked go;ds. The ground
C ‘bakery byproducts had been formulated into ihe lgying mash.

Iq lote surmer, 19?1; the lergest of the PCR's incldents occurread.
PCB-contaminated fish meal became an ingredient in chicken feed. The
fieh meal had becose contawminated with hc;t exchanze fluid during
pasteurizetion to destroy Sulmonella. This incident affected the
entire southeastern United States poultry inlustry ond reguired con-
trol cfforts in eleveh states. While this incident ves occurring;

e turkey fleck in lilnuesoia wis found coalaminated with PCB's which
reguircd a speein) surveillence program. The suspected source was
hydrawlic fuid uscd to operzie the hydraulic cil meal presses.

The cost of &1) these ;nciﬁents to the agriculture community is
difficult to assess. This is bectuse of the Aifficwlty in accurately

_ assessihg the intangible loss caus;d by a customc? not buying a pro-
duct. However, the more direct costs can bé'mcasured with & fair
dcg?ee of reliabilit}. fhe Youltry Division has syent 330,000 for
specific tests on eggs and supervised the destruclion of 123,750
pounds of product valued et §31,000, The Neat ani Poultry Inspoctlon
Program has conducted 6,000 tests for an approximate cosi of £200,000,
In nddition; it has sgperviscd the destruction of 1,100,000 pounds
of poultry with an estimated value of $275,000.

In uddition'to these eabimated éosts, the powltry industry estimates
that it has hnd ndditionalAexpenﬁes amounting to millions of dollars -
to meet reguletory requircuents from pretesting and birdé destiroyed

Cu Lhe Dfurad or 30ld Wi doss el nuarkal viluc.
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Specific Concerns in Agriculture ”

ICB's must be considerced as potential contaminants in several com-

ponents br eericultural systems. They have found thelr way into animel

feeds &nd animal food producte through paints, heat transfer exchange

Tluwids, fish mecals, and cellephane. Singe FCB's arc fat soluble, they

mey be recycled in enimal fets &nd bygrcddcts. They &re concentrated

- approxirately 3% tires in animal westes. Paper and curdbosrd food-packaging

materials nlso ey de contaminated. TCOB's have been found in midk, CLES,

meats, fels, and oils, end cerezl products. PCB's are known to be

barmful to chickens, ducks, mink, fish, and wildlife. Synzrgistic effects
ol PCB's and certain pesticides nlso have been reported. Backpround
levels being reported in remote &rcas anggest thal these persistent

chier:iculs will b2 of conceru Lo agriculiurists for many ycors Lo ccme,

Sone of these concerns are discussed telow.
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.A..- Contenmination of Animil Feeds
. - The accidental contamination of animal fecds with PCB's has been
' requnsib]c for most of the inzdvertent éontamiAation of foods Just descrived,
PCD pontnﬁination of nniral) feeds hag been traced to héat transfer exchange'
fluvids, hydrauwlic fluid} ccllophane and plastic wrappers, paints andi.
sealants uszd on silo walls and in iecd trovbhs, and misused transformer

.Iluiq in a herbicide sprayr ‘A" puxber of other PCB-conta1ning'substanccs
'which'nay be found in or near feecd plnnts include 1ubricant§, cutting oil,.
Aucguers, varn:sb, polishes,. dyes, rubbcr, asp alt,;pﬁtbics, printers iﬁk,
corrosion inhlblvonn, Meanme xetarqants, termite control ccompounds, ete.
Presunably, the use of PCB's in all of these will be discontinued.

- Quite ﬁpﬁrt from the accidents), direct contanination of anical feed
4ngredicits, the ubiquttcus naturé ol PC5's adlso causes sone cencern ahout
the b;ological ragnifice ion as *P-y move thrﬂ"gh the food chain, For
exanmple, rish anl aquatie invertcbratos have been shown to tcoustlate PCB's
to levels 75,000 Limes fhat présent in vater and frequently contain fron
h ] to.lo.f%:. The levels which ere reached algo depend on the length of

" the exposure to PCB's. In rats fed a laborato}y chow containing 0.05 to
0.1 prer of FC3's, a 50-fold increase in level in the edipose tissue has

'been observed. Scott el ai..(1°7l) reported a h-to 6-fold increase in
ndipo*c as compared to dict levels in le ;inn leghorn hens in only 8 wecks.

PCB'S ere fat soluole und arc found in the lipid fractions of fced
ingredients and food ?roducts. Anima) products gcnerally contein higher
1echs than do plani products when bactground levels alcne are considered.
Fbod ing*edients iost likely to inclLJc significnnt levels of YCB's would

B Ve -'t!-'- v ear Voa !t [ L I N R v et Lot .
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- At present, the Food anG'Drug'Administration Is conducting a2 survey
on.thclycﬁ_contcnt.or.animal }Ecds in cooperation with the Americen Feed
Fanufacturing Association, but this informntion is not yect available. The
An-:a hts observed a wide diverpence ﬁf analytical results when differcht
“daborator¥ies have bhcékﬂd'the samz sample, presumibly dﬁe to the anclyst's

'quantitation of the rcsulté, Despite this problenm, levels of PéB's in
o Tfeed ingredicntS'anﬂ wixed Teeds for animale appear to 00t normally exceed
6.5_p£m vxcept vhen accidental contamination is involved. For low fat,'
non-marine, non-anim2l crisin raterials, the level will usu2)ly be gubstan-
tialdy lcsé. Linited infurmation svailable éd us cugpests that the background
* PCB levels in fecds would be 0.2-0.4 ppn in cereals and legunes, 0.3 to
. " "Y.0 ppm 'in wcat and fizh prednets, 0.3 to_o.ﬁ TPy in ﬁakery products, end
0.5 4o 1.5 ppa in fecd-grade fats.
Discussion of soma ;f the nost likely secidental couses of PCB
contamination of animal fceds f611ows;
l. P¢eB-Contaminated Silos
The problem was ldentificd originally when tge Chio State bepart-
Lo ment of Agriculture detected FCB residucs in milk samples from the
cinctmmati milkshad. 'They'traced the PCB's to the walls of concrete
stove silos vhich bhad been pzintcd with PCR-centuining paint. PC3's
have nlso teen used in §ilo.sea1ants. PCB=-conlaninated slles have
sincc been rcpdrted'in Kentucky, Tenncssee, MNorth Carolinz, West

Virginia, and Fennsylvaniz. It is proboble that contaminated silos

. exist in some adjoining Statcs. “Enforcement activity has been

AORLINed fn PhEn. At Vontoate
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Information collected by the Chio Depariment of Agriculture,

fiecld stulies by the University of Xentucky, as well ns field and

“laboratory studies by Lhe Anfnl Science Research Division, ARS,

provides some background on the significance of the problem vhen it
occurs on individual furms. Hovever, informetion is nog surfi;ient
{o evaluate Lthe significance pf the.prbblem on & nationwide basls.‘

" Prior to 1958, one of the paints used to coat the interior of
concrete—stave.silos contained A§0clor 1254, .Three silo builders
have been idcﬁtificd.as users of this pzint. In two arcés, ceniered
in Ohio and Kcntuckf, the associated builders coatgd the entire
interior walls of the silos. A third company, centered in Tennoessce,
uscd ihe wrterial only to seni the Jolints betwenn the steves,

Field stuilies by hSRp.and the §egulutory cxperience in Ohio end
Kentueky sugpest that 4 a dairyman hee & s5ilo with the centire wall
coated, the residue levels of FC3 will be in the range or‘10-15 pPia
in mi)X fat at the timé silage is fed. The highest level observed
Qns 28 ppa.  The FDA guideline for PCB residues in milk ié equiva~

lent to 5 pym in milk fat, Invariably, a dairyman with these silos

‘will produce milk exceeding the guideiine Tor et least pnft of the

year.

Milk from four farms in Tenuessee vhere only the joints were
coated has been exanined by.ASRD. The residue levels were aboul
5 ppﬁ in fat wﬁcn silege was being fed. Thus, this sitvation is

not as serious as Lhe completely ceated silos. In many cases, the

residue levels may not exceed the guideline,

NEV 036176
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The total number.of silos affécted cannPt'be re1iab1} estimated. There
s, however, a rcliable estimate of 300 affected silos within an area in
Tennessee, The number of silos might be 1000 if it could be assumed that
the :other Gwo companies are of similar size and that ﬁo other companies

are involved. However, there is reason.to believe that the other companies

..are larger -end have built many more silos than the Tenncssee cempany. If

this is the case or if other compan1es are involved, the number of affccted
silos may be ‘as great as 4, 066 or 5,000, ' ’,
Routine-survelliance methods have not beé£ adéquate to detect the
individﬁa]idaicymgn with PCB levqls cxceeding the guideliﬁe. The lower
detccfion limit for PCB is ;bout 1 ppa in milk fat, Thus, an individual
dairyman with a conteminated silo, 6n.thc same pick-up route és ten other
daivymen with no milk contamination, Qou]d not be detected. Unless farms

are surveyed on an individual basis most PCB contamination will be undetected

“when surveyed in tank samples at the miik‘p]ant.

Based on the results of FDA surveys, the overall milk supply does not
pfesent'g.ﬁignificant health hazard to the éenera] public. There may be a

possible hazard, hOJever, to the individual. farm family if they consumc milk

produced on the farm, Assumlng consumption of one gquart of milk per day with

an Everage contamination of 7.5 ppm in the fat. an individual could consume

as much as 10 mg of PCB per year, Over a 20 to 25 year period, this intake

NEV 036177
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“would approach éhe intake of Japanese who exhibited acute symptoms from short
_ term-high level intake, Whether this would present a éignificant health
problem depends on several factors. Generally, a 1ong%term intake of a toxic
substance is. not as s{ﬁnificant as a short term intakelof equal magnitude.
" The Aroclor 1254 involved in the silos is different from the PCB involved in
the Japancse problem. Thus, it may not,cpﬁfain the specific components that
. caused the most severe problems among the Japanese. .
Field and laboratéry studies by ASRD indicate that the rate of dygamics
of Aroclor 1254 milk sccretidﬁ is identical to the residue behavior of the
DDT metabolite, DDE. Aroclor 1254 is resistgnt to’metabo]ic degradation and
it is transferrcd efficiently to milk fat or to body fat. It requires about
6 1o 8 wecks to reduce milk residues by one half after the cow is placed on
c1ea$ féed. tlo practical me thod has been found fot speeding uﬁ the decon-
tamination of the animal. .
Cull dairy animals from farms witﬁ_céntaminated silos could be expécted
to have tiésue residue levels of PCB exceeding 5 ppm in the fat. In general,
the tissue residue lévels wod]d be similar in magn%tude'to the milk residue
ieve]s. Silage is not a significant feed for fatiening cattle, Therefore,
’it is probéble that no other class of meat would be contaminated from this
source, _ o
The Aroclor 1254 residves in s{lage occur mainly within 2 or 3 inches
" of the silo wall. As one progresses down the silo it is possible fo detect
smali anounts of PCB several feel from the wa13. However, because PC8s are
non-polar and the silage medium is polar,,the amount of migration is not

significantt
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Practwca] methods for handling the contumlnated silos short of complcte

abandonment have not been developed. A practical method would have to be
effect1vc and cost significantly 1css than the price of a new silo.

Two tcmporary expedients have been attempted. Since most of the )
contamination is adjacent to thc wall, some individuals have discarded the
mater1a] u1th1n 3 or 4 inches of the uall 'ASRD 2nd the University of
Lcntucky have EXumlnLd milk from sevcral farms where this was attempted
Residue vae]s were reduced but did not consistently fall below the

_guideline, There are generally two problems with an approach of this sort

The first is that it is very difficult, if not impgésib]e, to adoptl this
approach to m¢chanica1 silo unloaders. Thé second problem is that it does
not remeve the PCB from the silo and one cannot be certain thut the same
- d1]1gencc would be exercised in succeed1ng years, e
- A plastic barrier installed as the silo is f1f1cd shows premise as an
effective temporary expedient., Very little PCB penetrates through the
‘barrier, However, as in the case of atéempting to avoid the material next
to the w&]], this method is'%mpracficq] with mechanical unloading and one
- cannot be certain that the barrier will be used in future years,

PCBs are quite soluble in a.number of non;pOIar solvents. Thus, with
the appropriaté selection of solvent it shoﬁ1d be possible to wash most of
thé PCB of f the walls. Several silos in Kentucky have been washed with
gaso}ine. This appeared to remove about 909 of the PCB from the walls
near yhe lop of the silos. However, it was apparent that a thorcugh jéb
of washing was not dene on the lower parts of the silos and.scme milk residue
Tevels were nearly as hioh in these herds.as’in tntreated hord-, 'Trf: *::'"'“'

chould I stuo1cd in a e thercugh ranner and its econcalics establisned.”
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" Another method of removing the PCB from the silos woh]d be sandblasting.

. Hovevcr, ‘the cost of sandblasting has been established at more than half the

3 i
.; . © price of a new 5110 and in many cases would exceed the deprccxated value of

the existing silo. Sandblasting also creates a s1gn1f1cant dust problem,

nThus, i1 s possible that one would remove the PCB from the silo wall but
spread it to other areas around the farm.
There are two general areas of 1nformat1;; which are urgently reqU1rcd
1n regard to the PCB problem in silos. The number and location of the
v contamlnatod silos should be’ estab11shcd The second problem is to determine
. if it is p0351b]e to c]ean up the 51105 or uhether it is necessary to totally

abandon them.

In' nddition 1o paints and realvnt.s for _silos, ¥CB-containing innts,"
putties, and water—proo;ing cezpounds h_\e veen used on enimal feed troughs
and olher surfeces. In one instence where [ fecd trouph for swinz wvas coated
with n scalent containing.Araclor'12Sh, ;hips from the botiom contzined
‘8002 ppm TCB's. Similarly finished feed transporied in a newly pointed hopper

car contz2ined 6.5 ppa of Aracler 248, W

-
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i 2. PFPlastic ond Paper Prolusts

The PCB contmzination of eggs from leylng hens in llew York Stete, which
2Xed to the incriminztion of & baiiery byproducts meal used in the laying

. |

l mash, is’an example of PCB contumination fron cellophane and plastic

b

3

- wrappings, Xt appears Lhet the unounts of these matericls grbund up.

‘With the bakery bypreducts vere sufficient to explain the PCB centomina-

{tion,

The use of PCB &5 & plasticizer has been almost compleiely replaced by

'
. : '
.

the phthalate esters.
The prcgcnce of PCB in paper products was described 2t a recent meeting

sponsored Ly the Grocerf lwpufecturers of America, Ine. The primary

source of fCB vas found to be carbonless paper which vias preszent in certuin

b

grades of pepzrstoek being recyeled in the paper industry. ‘The PC3's vere

.used ﬁs & component of the dye-carrier in the carbenless ceresn perer.
In nany cases, the recycled raper was used for rachkaging Tfoold, thus
roéulting in & cortemination of the food. ‘

Prcshmably, PCB's are no longer used in cerbonless Farbon paper,and
recyeled paper is no longer used to pockage food; thus, exposuvre from

- this source showld v longer occur. It shouwld be poinied out, however,

|
L
u
4
)

that PCB's have been found in paper and pzperbeards that did not contain

§ carbonless cerbon paper. The Anmcricen Paper Institute is currenily

i sponsoring a-study to determine levels of PCB in United Stetes pulp,
,y paper, and paperboard and to investigate the nﬁgration of PCB from paper-.
3

bourds to focds,
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Healt Pransfer Duchunzzer Fluids

.PCB's have been used extencively as heat transfer exchanger fluids due

" to their fnflummtible vature or high fiash points. Léags on & hot surface

or into & furnace present a fife hazard with flammable:heat transfer
fluids. Vhere ¥CB's have been vsed, this danger has Leen avoided in {hc

psst. This aeccovnts for fhe videspread vse of PCB's in heating systens

used fo.process or stcrilizq Teced and.fooi ingredients.

"The Qargest of the PCB incidents vhich occurred was coused by chicken
fceé containing imporied fi;h real that hxd beceme conteminated with heat
exchanﬁc fluvid cduring pastcurization to assure Salmonella control,

Restrictions have Leen proposed by FDA on the uce of PCB's in food or

feed processing f&cilitics, 50 &s to prevent any further chance of acei-

A Y
“dentnl leaks cavsing contamination.

In some instancen, water czn be used as a satisfoectory subsiitute at

" moderately high temperetures, _Some hydrocarbons are now being used as

hcai exchanger transfer fluids} but these do present fire hazards in high

temperature systens. . .
In replacing PCB's with another material, caution should be exercised

to avold spillaze and contaminction of the environmént wﬁere food or feed

is processed. Spillage can result in heavy contdmination of greasc-trap

'fat, vhich sometimes i5 used in feed-gr2de animel fats. AdY PCB's removed

from ruch systems should be bLuried or recturned to the Monsanto Chemical

Company where they can be burned in & special high temprrature furnace

which will degrade these compounds,
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will replace PCB's for this use, but one ghould alweys suspect their

& high flash point. It is anticipated that satisfact?fy substitutes

Pydranlic systems are frequently used on farms, in processing plants,
in feed mills, and throuchodt the entire agribusiness complex. Leaks
from hydraulic 1ifts on fced trucks have contemineted feed. Other lenks

inlo the environment could find their way into the food chain in a less

NEV 036183
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5. ;‘c-(volm\ Anial Preducts

A nurber of fecd innreaients are m2de from bjproduct ard waste

materiols which acerue dnr1ng frocessing of enimnls for human rood. These
include feed grode poultry ond ;nima; Tats, poultry byproducts ﬁeul, hydro-
lized feather meal, mea% seraps, rmeal oand bone seraps, tanknge; and blood .
meal., In thcory, cach recycling of such mroducts through enother gencre-
tlon of food enimals will result in a Sllﬂhu increasc in the concentration
of PCB in the foold Tnt.. This occurs sirce the anikal accumuletes a higher
levcl in its body fat than vas present in the diet. Expressed on {he tasis
of dictary.rat vs. bvoly fat, hosever, there mzy be no increase in cencen-
{ration of rCB's., Recyeling of animul byproducls is not likely to result
in o measuradble PC3 bLuildup in such preoducts unless diets containing hizh

\

levels of dietery {at ere used. For example, ctreiss fet of brollers

might be 127, while the rmount of fat in a commrreiel broiler Teed cont2in-

2 g

. ing 5% added fced-grade fat, would range from 7. X feed conversion

averaged 2.0 and 307 of the PCB'é ccnsumed weré reteined in the carcess,
the rqéultiqg level of the PCB's in the adiposc tissug in the bird wewld
be only one~third thet in the feed expressed on the basis of feed fat,

- even though the concentraticn in the body fat would be eight times higher
than that of the totz2l feed.
. Though higher levels of PCB's would be expected in turkey roosters kept
to 2k weeks, this still should not result in an increase in PCB content
off body fot vs. feed fet t'incc they would consume only clout twice as much
fged per pound of gein 28 would broilers. .Hens kept for cermereial. eeE

production and as broiler brecders youla consune frem GO bo 120 pounds

NEV 036184
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of feed per pound of body weight before marketing and could Jevelop four
to ten times higher levels iIn the bdiy fat as in the fced fat, Mowvever,

.anima). byproduct vastes from such sources would not constitute a signifi-

cant proportién of the total subply._ Moreover, most of the fecd-grade
Jat is usced in broiler feeds. No builduwp of PCB's would be expeclted in
“beef, “leib, or .swine .prodoction. -

. When high levels of PCB's erc found in &nimal products, consideration
shoild ‘be given to the prevention of recycling contaninated animal by-
prodﬁet feeils, vspecizlly these high in f&t. Moreoﬁér, & system of
survéillance to detect rcsi&ues of PCb's or 9ther fat-soluble materials

showld inclule careful monitoring of recycled eniral byproiuci fecds emd

feed-prade fate at the feed ingredient production level.

e =
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B. Effect of 1’CBs on Animals and Transfer to Animal Food Prcducts

N -
. i P

Poultr[ .
i
McCune et ol. (1952) obscrved that an epoxy-resin paint cOnta1n*ng

Aroclor 1242 caused symptoms of “chick edema" uhen chicks were
placed in & {reshly pzinted battery brooder. Subsequent studies with
levels from 100 to 800 ppm showed that this compound produced
debored respira@ion,'accumulation of abdominal fluids, enlorpged

x .

héart, hydropericardiom, swollen kidneys, and hemorrhage of internal

v organs. Mortality was severe and weight gnlns reduced.

Further studies by Flick et al. (1665) suggested that LOO ppm
ﬁcre rcquired to produce serious synptoms. They observed cream-
- ¢colored pancreac, enlarged adrenals, small spleen, dermatitis,

loss of feathers, low hemoglobin, low hematocrit, and reduced blood

.-...:-AT'L‘ Y

glucose. . . ]
Rchfelﬁ et al, (19715 have recéntly reported that the naxirun

tblerancc of the chick to PCBs, containing 48, chlorine, is

saAsatmuniniide™

dpproximatcly 50 pﬁﬁ in the diet. Symptoms observed in chicks fed
“PeBs $ncluded depresced veight gain, edeme, gasp1nﬂ for breath,
hyperpéricardial fluid, internal hemorrhaging, depression of

secondary sexual characteristics, and an increase in liver as a

-
. .
ootk ARSI adthansifutba
. .

percent of body weight,  Several of these symptoms were present
vhen levels of more than 20 prm of PCBs were fed.
Scott et aX. (1971) fed four levels (0.5 to 20 ppm) of Aroclor

1248 to imnite Leghorn hens for 8 weeks and measured the effect

.
TP S I e
a

on, cgg production, ecgg broaPing strength, fertility, hatchability

of Pertile coos, i cersuupiicn, anid P03 consqnl €0 (5%,

| e
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“duced no effect but the 10
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. adipose and other t.ssues. No effcct was obsﬁfved on feed intake,

breaking strcngih of egrgs or fertiiity vhile égg production was

redueed only 10 aznd 13% after B weeks when 10 and 20 ppm of P(Bs,
rgspectively, were fed. The levels of PCBs foﬁqd in edipose

tissue and eggs after dirrerent lengths of time on diet are given
in Tadle X. '

-~

The two lowest levels of diefary éﬁpplemental PCBs, O.S‘and 1.0 P,
dia not'increqse the PCB content of'éhe eggs obove 0.45 ppm. With
the 0.5 ppm.dictaiy level the PCB in the eggg plateaued at about
0.2 ppm, and with the dietary level of 1.0 ﬁpm, the amount in fﬁe
epgs plateauved ht approximately 0.45 ppn. The ratio of PCB in the

6353 in comparison to that in the fat of the hens after 8 wéeks on

the experiment was almost oxactlj 1:15 for both of the lowest levels

of dictar& PCBs. With the 19 and 20 ppm dictary levcis of FCB, the
ration of PCB in the cgps to thap;in the fat of the hens was appfoxi-_
mgtely 1:12. | _

The effect upon hatchability was more dramatic than egg produc-
tion (Table II). The lover lévels of 0.5 and 1.0 ppm of PCB pro-
7'percent, level of PCB reduced hatchability
fn ) weéks by 28 percent aund 20 ppm level almost completely elimin-
ated hatchability of'the eges. At‘this ngher level, the embryos
{n cgps died during.phe 21st day of incubation. Egg production is
reduccd by about 10 percent when the PCB level of eggs approcaches
3 ppm of PCB and further reduction ocecurs whén PCB level of epgs
reaches 7 ppn. The hatchability of egés was only about 56 percent

of normal when the PCB level reached 3 ppa in the egcs, while a

level of 4.5 ppa or more of ¥CB in the eggs almost eliminated hatehanili:

NEV 036187
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TABLE I. TRANSFER OF PCBs (AROCLOR 12L8)
FROM TEE LAYING DIET TO THE ADXPOSE TISSUES AND EGGS

PCB in PCB in adipose tissue

PCB in epgs

diet 1wk Hwks 8 wks_

1 wk

4 wks 6 wks 7 wks 8 wks

ppm ppm ppm ppa
0 0 0 0

0.5 1.5 2,16 3.10
1.0 2.21 4.41  6.62
. 10.0 10.4 22,7 37.1
20,00 16.3 54.7 82.7

ppm

0.10.
.0.18

1.05
2,19

Bom  ppn PR pEm
0 0 6 0
0.16 0.21 0.20 0.22
0.33 0.42 0.45 0.4

2.21 2.83 3.11 3.06

4.51 §5.37 5.72 7.04

Dato of Scott et al. (1971)
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" TABLE II, EFFECT OF .,
PCBs (AROCLOR 1248) Ol IATCHABILITY %/
PCBs Yecks on Diet
In biet } D
) Percentage of
-~ - Fertile Xzgs
0 89.8 90.5
0.5 01.3 Q1.6
| - 68.2  93.7
10 65.) 50.0
20 3.9 2.4
_5_1_/ Mo effect was observed on
fertility or breakirg
strength of egg shells.
Data of Scott et al. (1971)
’ -y '
‘% . ; .
NEV 036189

- S PAYTAYCE WAGA ({ SN et meATUe
W s Abadaici e

T RTINS YRS A T TR RN NN TR A TR PO AT O T T
T ST RS TT T OY Y i s .



A WP UL

Al Animintdiaietimadandiait

i

P TR vy

y Iﬁ this study attempts were made to deplete the tissue of the
_hens of rcB (Sce Table III) They used high-and low-cnergy dicts;

but with e¢ither, the rate of dcpletxon of the body stores of PCB was

" Blow. . ' a

Arfter the B-week feeding test, the skin, muscle, liver, anmi

gizzord of the -hens were assayed for PCBs after depletion periods

‘of 2 and k weeks (Toble IV). The skin, apparently because of its

h{gh fat content, had the highest_amoﬁnt of.bes. The PCB content
of the vhole fresh m;sele'uas not very high-and was quickly depleted
‘4o levels belowtl.o Ppn.  Values for brgan and tlssue levels of PCB
n}e shown in Table IV. .

Shutze et &1, (1571), collected data on three commercial farm

focks whéfe Single Cozmb White Leghorn brecders had conswaed a

. fecd containing 27 pgm of PC33 from fish meal eccidentelly contanin-

ated with Aroclor 1242 useéd in & heat transfer exchange fluid.
ﬁatchability of eggs was less thaun 0.5 percent when the 'eggs con-

tained more than 2.3 prm of PCD»- When the PCB conccntration in

, thc eggs from flock A decreascd to 1. 6 PP, 2 20 percent hateh was

obtained. Flock B vas subjccted to 1k days of starvation to deter-
nine the influence of forced molting on depletlon rate of .PCBs.
During this period, the concentration actually increased in the
adipose tissve frem 20.L to 38.L4 ppnm.

A third flock was maintzined on en ‘unconiaminated breeder ration

* and PCB content of eggs and hatchability of fertile eggs were moni-

tored veckly. After 2 weeks, the level of PCBs in the erss drovned

to 1.3 ppn end hatehability wzs 8535, After one more week, the

NEV 036190
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TABLE IXI. EFFECT CF L-WK., DEPLETICH PERIOD
' Ol LEVELS OF PcBs (AROCLOR 12L8)
' IN BODY FAT AID EGGS OF LAYING Hm:sl

. v,

Level PC'o;s

in Dict ' Wks. Déflction After B Wks. on
During PCB-Containiny Diets 1/
8-Wk, Period 0 Wks. 2 Wxs., } ks,
PPN
. PP in Body Fab
0 - 37.1 4o.2 2.2
20 B2.7 67.0 43.0
PP in Epgs
10 3 2. 1.62
20 - 7.0 5.8 3.40 -

1/ Low-energy diet fed first 2 wks., then high-
cuerpy diet fed 2 wks, Other data failed to
show that dietary energy level had any efflect.

pata of Scott et al. (1971)
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TABLE IV. PCB (AROCLOR 1248) CONYENT OF
EDIBLE PORTIONS OF THE MEN

rg
»

Depletion ‘Initial  PCB content of tissues, 4 wks depletion
diet no. lot no. Skan Muscle Liver Gizzard
ppal ppm Ppin Ppm

1 y 12.0022)% 0.42(28) 5.0 (18) 2.0(21).

5 28 (46) 0.67(44) 6.0 (37) 4.2(u5)

2 g 13.7¢27)  0.42(27)  1.16(24) 2.1(27)

) 5 21 (63) 0.35(58) . 1.7 (46) 2.0(56)
2¢€3 y 16 (26) 0.42(30) 5.0 (21) 3.0(25)
5 18 (47)  0.56{u5) 12  (37) 2.0(39)

% Figures in parentheses show PCB in parts per mll:.on of the

extractable fat of the tissue,

Data of Scott et al. (1971)
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level in egas dr9ppcd to l.l‘ppm and hatchabili?y was €2 percent.
Aftcr,lé weeks of depletion on the uncontaminatéd.diet, the level
. of PCBs in cggs hed -dropped from 2.5 to 0,72 ppT and in édipo;e
t4ssue from 20.k to 8.5 pPpm. o
The level of PCRs requiréd to affect hatpgability in chickens
is much creater than is needed to interfere with the reproduc-
tion in ranch mink.. Coho 5aimon coébaining 15 ppm PCBs causcd

reproductive failure when fed to ranch nink (Auerlich ct al.,
2971). ] o o '

In still enother flock of 10-veck old pullets, PCB devels dropped
from 11.2 ppn to 2.8 ppm ot 19 weeks of age, Mortality, growth
rate, and appearance seemed to be normal, . -

" Dahlgren u;& Linder (1971) reported that (Aroclor 1254) PCBs fed

. to pheasants al éS ¥E pér veek for 17 weeks significently depressed
ege production and increased éhe nurber of pips. Even though
veekly vwelight cﬁangeé of hens, fertility end hatchz2bility of eggs,
ﬁoriality of adults, and egg shell thickness did not appear to be

.,qfrectcd by PCBs, total reproductive success: was dcpréssed.

- Mortality of chicks from hatching t& 6 weeks of ege vas . sig-

nificantly greater in the offspripg from hens fed S0 mg FCBs weeklf.
(shuize et al, 1971). | |

Tucker and Crabtrée (1970) observed thzt the acute oral IDsp's for
'% ‘ « Aroclor 1242, ;25&, 1260, and 1268 in the Mallard duck were around

2000 mg/kg or greater. Similarly,Flotanow and Funncll (1971) found

the LDso to be about 200 to 400 prm in chicks when fed from day-old

.-
or b to A3 o,
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In chickens, Jepanese queil, and rats, ®UB poisoning causes ¢ rise
in porphyrin in the liver, bile, small intestine, and bone which
Jeads %o increased excretion of fecal coproporphyrin and.proto-

. porphyrin., The porbhyrin formation may be due to induction of AIA

synthetase  (Vos end Koeman,‘1970).

Dairy

-Frics (1971) has studicd the transfer of PCB (Aroclor 125h)
from pqints used on silo walls. This is discussed above. The
levels found ;n silage have ranged from 3.4 to 31 ppm within
Y inches and fron 0.1 to 0.27 ppm frca 6 to 2k inches from the wall
(Skrentny et al. 1971)., Although highly variable, the level in
contaminated silaze will averege about 0.8 ppm of PCBs. Cows fed
such silage produce milk containing from 5 to 11 ppm of PCBs in
the milk fay, The iével of PCBs &n the milk decdined about 50%
within 3 veeks after removal of the silage. After this, the rate
of decline was .35 per day. ‘Milk from cows not fed contaminated
silage may contain 1 to 2 ppm of PC3s in the milk fat from back-
ground levels. ‘ .

Fries (3971) has fourd that cows fed 200 mgs of Aroclor 1264
daily for 60 days produogd milk éontaining 50 ppm of PCBs in the
fat. When PCB feeding vas stopped, the level in the milk fat
éroppcd from 50 to ah'ppm in 10 deys, Thereafter, the concentra-
tion decline was epproximately 1% per day. Concentration of PCBs
in the milk fﬁt ;as not releted to stage of lactation orhlovel of
. milk production. .

If one assumés an average fluid milk consuwnption ér %50 ms,
fncludiug ch¢¢s£, ctw ookl dad butber, intakes ofrlhj nog8s por

day could be cttained if all the milk fat contained 11 ppm of PC3s.
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L © " A report by Baschenbrecker et 8l. (197Z) suggests that a higher

L3 N
L]

pcrccntade'of PCBs is excrgicd in the milk than through ecither
“urine ;r_feces in the study with two deiry coﬁs{ They administered
~ 10 and 100 mg of Pcés per kg. of body weight dné obtnined.lcvels of

6.3 anﬁ 74.5 ppn, respecéively, in the milk oneiday later. Total

collections of ;u-ine and feeces for 7 days tccounted for only 2-.0

ani l;hﬁ of the totﬁi dose, while 7.h and 4.8% was recovered $n

the nilk over tpc same pericd. Urinary excretion was insignificant,
_ being less than 1% in both aniials. . , Z

+ Charcoal eppears to be somevhat effective in the prevention of

absorption when fed with PCB-containing silage but has no value

in rcmoving body stores.

D. Veaste Disposal

Anixnal vaste

The safc econonic dlspesal) of animal wastes is repidly teconing

o priority concern. The increased size of zgricultural units
needed for most effieient production has rendered land recyecling
less adequate nnd the possibility of recycling of certefn types

of enimal waétes in fecds for animels is recelving considerable
attention. Although much nore information is necded to properly
apprajse the {eeding value of diffcrent types of animal wastes
(pouliry menure, feedlot wastes, ete.), presen£ 1ﬁformation clecerly
indicates that such vastes caniprovide a significent proportion

of the nutricht needs of ruminant apimals. Any aniral waste would
require some type of processing to insure that it is pathogen-{ree

prior to use in animal feeds, and such wastes must not contain

. . &

- = ey - - - sy ° b . o " -
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tially harmrful to men or animals,
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Stndics by Yoshimura ct nl. (2971), involving radiclabeled
xanechlor given to rats, showed that urinary excrction WS limited;
put 704 of the dose was {n the feces, soae of y%ich had been changed
tb.phenolic metabolites. Depletion studies with rats (Curlcy‘et al,

‘ 1971) confirm the much greater excretion of PCBs in tﬁe feces as
compared with the urine. .

Based on the vwork of Scott ep al. (1971) where laying hens were
fed'diets con%aining 0.5, 1.0,"16, énﬁ 20 ppm of ¥PCBs, the propbr-
tion retained in body fat, excreted in eggs, and voided in the '
droppings has been estimated,” These calcewlations, vhich involved
estimates for feed consumption, body size, egg size, percent egg

production, and body composition, suggest that, expressed on the

basis of total PCiis consumed, from 12 to 15% was excrcted in eegss

18 to 3074 was rctuined in tihe edipose; leaving frea 55 to 703 to
X . be voided in the droppinms. A ﬁigher proportion vas retained in

adipose and in cggs when the lover levels were fed. Thesc calcula-

tions would sugpest that the observations with rats ney be reason-
ably corrcct for rood animals with respect to PCB excretion end
that animal viastes could contain up to 703 of the ¥CBs consumed.
In most cases, digestibility of animal feedg will approach £0}
the grain and concentrate portion of Lhe ration; therefore, if as
much Bs 707 of the dietary PCBs is excreted in the feces which
v would approximate 20% of the solids in the diet, there could be as
puch as a 32-fold increase in concentthion of PCBs in fecal wastos,
on & sollds basis. At low lovcls of in*axe, the increase in concern-

. £l . H -
Lriuien in tho - fewen would ba ecowmowinv less,
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This increase in PCB concentration in animal wastes is not
dikely to consistute = problem in p{actical recyecling for aniﬁal
fecds ;hpre only background levels of contamination are involved,
and relatively low ievels are included in the total ration,

¥ith ruminants where higher dietery levels of processed animal

waste products can be effectively used and where longer periods

of feeding are involved, one could expect the concentrations in

‘the adipose to be increased. Accordingly, aitention to PCB con;

tent of such nnimai.wastes must be considercd in determining its
suitebility for recycling in rations of food-producing animals.
In this conncetion, one would anticipate greater concentration in
anima) wastes than in such byproduct irgredients as meet scraps,
poultry byproducts méal, etc. except where the byproducts are made

from breeding anirels fed FCB-centzining diets over & long period,
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Procecsing Yastes
" * PCD'e have been traced to industrial efflucnts both in the Unitéd
States and In Yestern Furope. Sewapge outfalls and effluent ditchea. -
rébm 1néustria1 plants have been {centificd as PC3 sources, but there
'is l1ittle or no Cdocwsentation as to the actual source of Pcﬁ vithin
the planto, PCQ'contaminatidn of tho Escnmbia‘nivcr vag traced to'nn
-.,) oEflueat strecn {ren thg Monsanto cﬁesdcnl Corpany and the prosumed
» Bource wag a leask in thé heat exchange eystem of the plant, Aside
froo the well-public@écd episoles of lcakkng heat exchangere in feed
1i1)s, PCB'F have been found fu trace amdunte in the byesroducts froa
tvo potato érocessing vlants, oned located in the RDeaver area and the
6thcr $n Scattle, according to & ¥FDA rcjort. These eppear to be the
only instances so far vhexe the agriculturzl processing incustxy has

been the source of contamination.

¥roam the knoun colubility projertics of the PCB's, the refining

- of crude vegetable oils and enimal fats should: eliminate thea but they

vould probadly be fouad In the decdorizer distillates, The by-preducts

from meat packing, poultry processing and rendering opersticas also

L )

probably acecwmlate 2CS's. Feed lot waste fractions and corn-nilled
i - . products from slhis-treaced soil are also posscible sources of

] ’ contonination arising from agriculture product processing industries.

. LY . . - . .
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q. " Uses of Sewene Sludse .

Ana]ysis of se a.ge sludge at Ford collin.,, 001orado indicated

thﬂ.t PCB- content ranges Lfrom less tha.n 1 to 12 ppn 'based on eir dry
. vc:lg‘ht. The sewage sluuse san ples were taken from the d.rymg beds
ni‘tcr ancrobic digestion. M-,\cﬁlop 1254 wes the primary constituent
with Jm:cr arounts of Ar)\c/xlo;’xs 1248 end 1232. Water analyses sampled
. above end below the sevage plant showed PCB's in the samples taken
Cprimarily from dbeloy the sewage rlant. The FCB's were found on
suspended particulate matter. ) . .
Pried scvege sludge is Lrequently used on lewms and golf courses.
Sevapge sludge analyqes could possibly be used as an indicator of
PCB load cntering the environment. I the uses of PCB's in open cystcns
axre indeed curteiled, one could expect & raxked dccmase of FCB con.,cnt

in sewer sludge.

/NEV 036199
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" Wildlife Preservation o .
: L

PCB's, like runy of the organochlorine insecticidos,.eve stored in the
Aipids of enju=zls, They resist netz2bolic changes, and tend to be con-
centreted et succeedingly higher levels in enimels higher in the food
chain. The highey chlorine PC3's are the rpore stedle,

Fxisting date suggest that the prineipel roite of PCB's throuzh the
environent is fron wiste streams into receiving veters, downsirean
moverment in the waterwovs in the wuter &nd on sediment, mccusuletion
from Lthe waler by equetic organisms &nd transfer to birds and nemnals
- . through residuves in fish thet eré eeten. )

77 PCR's ere lethalldy toxfie to fish and eguatie inveriedretes in concen-
trations of peris per billion or less. However, in simple fcod chairs,
fish to cezlel or fish emd nussels to scals, conceatrations increasc
to thoueands of tirnes frca prey to preéator. . "

The toxicity of P0B's in birds is siwmiler to DD2. Residues of PCB's
in brains of chickens killed by PCI cosnce renge from L0 pp to 700 :
ppr.  The toilcity of PC3's iIs greatly incieexsed by the presence of
chloringied éidenzofuren end chlorincted npurhilhalene inpurities,

epperenit in forelpn menufacture off -PC3's,

The toxicity of PCB's inerezses vhen the orsenisn is vnder stress.

In edéiticn, PCB cxposure will stress &n enizel to increese the

susceplebility Lo other portalily factors. For excople, pallerd

Qucklings exposed for 10 days to a dietery dosage of 25, 50 cr 100

- ppna of -Arochlor 125% showed 35 ‘to Lb percent rortelity upon subscquent

- exposure to duck hepatilis virus, whereas mertzlity czong birds exvosed

only to virus was lh perceni, significently lower. In nddition, repro-

ductive fellures are evident &n scom2 known instences vhen exposed to

PCB's in the diet es in ranch niak. PCB's induce nicrosomal enzyne

activity in birds end nzvrals end the lower chlorinated mixtures have

estrogenic ectivity in rats. :

¥rz shell thickness of ducks, quail end doves ere wzffected by low or -
voderate dietary doses of Avoechlor 1254, In brown pelicens DDT residues
correlate with thinnirs epgshells betier than residues of FCB's. On

the other hand, chichen cgsshell thickness is thinned by high doses of

Arochlor 1254 md by low doses of Arochlor 12h2,

. . .
A8 - ¢ .
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Behevorial differences have plso been observed with high doseses of PCB's
as in poor cholces of visux) liff tests in pheasents. Migratory rcst-'
lessness vos Incrzesed 3n Frglish robins cxposed to PCB's.

In cowc]n%ibn,'it is eppercnt that the evaleetion of PCB'B ectual or
poteniisl effects in the ctiironment §s hampered tr the coiplex notiure
of 1he PCB mistures, by the inclusion of contominznis in the mixtures
and by the interezeciicens with other stress factors. In eddition, experi-
| nentel studies have toen conducted with the uneltered producis =nd the
3 I results nay not proparly reflect the cffects of the componenis &5 they
1 exist in ihe environwant. %he evidence evailadle, houvever, indicates
4 i thet FCB's nusi be viewed as potential ﬁ'oblcua io vildli‘e.
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T %, Bynergistic Effects With Cnrtrin Pesticides.

Livited inforration is eveiladble concerning the synergistic effeets
of PCB's with pesticiédes. Howvever, vhet 1nfornation thaet is avail-
able should not be disregerded.

Sublethal dosenes of suverel ’*~hlo.s {nereased the toxicity of
dicldrin end DPDT to Drosophile “end house flies. (Lichtenstein
et &1, 1939). In erother investiceticn Arochlor 125k increesed
the toxiecity of cardaryl to house flies ty factors of ll-to-%2
fold., %he rechenisn of synergicsm is unknown, dbut protably does
not involve the inhibition or ricrosomal oxidese which is usuelly
responsidble for insecticide synergisn (Plapp ~ unpublished). ‘

= maa gunmmiae ¢

Aroclor 12LE--although nontoxic by itself to houseflies at dosages of

10 micrograms per fly--significantly increased the toxicity o the exygen
analogs of Tive crganophosphcrus insecticides efter simultaneous topical
application to housellies. FC3s applied simoltansously witn varathion,
however, decreased the toxicity of prrathicn Yo houseilies, bub 1ncrense
morielities when aprlied to flies one-h21f hour after zhe epplication of
the Insecticlde. The ¥CHs aprerently inhibited the conversiqn of rarathion
1o its toxic 2ctivetion preduct, para2oxon, and the breakdown of' paraoxon
into nontoxic compounds. (Lichtenszein 1971) : ‘

It synergisnm releted to PC3's occur with other insecticidesand ;
with pamnals as well es with insects, then unintenticnal ex-

posure to PCB's due to envircumental conteminatvion mey heve sig-
nificant izplications to son-tarset organisms exposed to cosbin~
otions of PCB's and pesticides. .
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Problens of Monitoring the Wholesomeness of the Food Supply

The total food bi1x (e‘xc;ud ing alcoholic beverages) paid by. the
Anmerican coﬁsumer reached a high of some $128 billiLn in 1971, 7This
fipgure includes purchise;'for hom; preparation as ﬁcll as away-from-

“home meals. Food purcheses represent about one-third of total product
purchases, making it by far the lnrécst single category in the product
purchase budgct: .

Another way to look at the importance of food is to note that the

average person consumes about 1,450 pounds of food each year. Based
on the current U.S: population, this rcpr;scnts o total annual consunp-
A {ion of almost 300 billion pounds of food.

¥hile the nuzber of food marufacturers has declined greatly since
World ¥War II—;from 40,000+ in 1947 to 32,000+ in 1953-+~it nevertheless
requires a very sizcable and diverse industry to satisfy the nceds éf
the consuming public. While up-to-date figures are not readily avafl-
able on the number of ccmpanies invelved in food broduction, onc c¢an -

estimate that the number is perhaps i{n the area of 25,000 at the present

timc. Another factor that has a bearing on the overall problem of fcod
surveillance prozrams is the imports which represent 2bout 10 Fercent of
; our totel food supply. Lecoking at the total food supply and the need
{0 maintain quality et levels and toleran;es accepteble to the consurer

. end at the same time provide meximum essurance of a wholesome product,

S it iats

one can see that an inspection progrem is certainly confroil ed with

RPN ¥

. "¢ . challenge. D e
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l. Problems of Iqspection and COntrol

-

T IR The objcctive of en inspection program is to provide & system
of defining and controlling quality at lcvels;gcceptublc to the
" consumer or buyer &t a cost that is rcasonab;é. At the same time, -
materiads that are éoxic of obtherwise present e hazoard to héalth |
must be identificd anl climinated to the ﬁaximum extent ‘possible,
The exbent to which these objectives can be attained depends to
. some extent upon the euthority of the inspection egency to per-
form the nccessary functions of food inspection and also the
hvnilability‘of funds Qnd people to carry'out an effective moﬁi-
toring systen, There.are, of course, many interrelated areas of
concern that must be considered in the total p;ogram such as:
e, ;dcntirying that & hazard exists ,
b.' Locatiné source of contanination
¢+ Corrective action ' -
d. XDeveloping an apprbpriate sémpling procedure
e Methodology
e f. Disposition of cont#minated prsduct
| it has been svgpested that the attributes of food quality fali
$nto two general gatcgoriesﬁ naiely, those that ere sensory and
are pormally detected by eppearance, taste, odor, etc., and those

that are hidden and would most 1ikely escepe detection by the

- consuncr’s “senses. This latter catepgory is of increasing impor-

tance as far as the consumer's health is concerned since so many

toxic substences f2ll into this cless. Fortunately, many of the

"y otk WS L.

- I N N v e Tt e F P L i v Ay el
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The sﬁ@e is true of authorized food additives, somc of which are

known hazerds and must be controlled. The ﬁost eritical problem
45 detecting those conteminants that crcep into the food sdpplyl
through accldentel contamination from envlrohmental_sourccsﬂ our
current knowledge of PCBs indicates that the principal routc to
nan through the food supply-is restricted for the nmost part %o
Tish, poﬁlt;y, eﬁgs, and milk. The problem assogiAted with
carbonless paper and recycled packaging materisl is being corrected.
This then identifies certain specific food sources that varrant
monitoring to protect thepublie health.

The type of sampling schewxe utilized in the insvection progran
dcpenis'to a lafge extent upon the purpose for which the inspec-
tion is mede, Iﬂ'setting up a-sampling plan, it is then customary

to classify defects in producl characteristics &s minor, mxjor
’ JCTY

and critical--a minor defeet Is one that might effect the cconcnic

value of the product but not its vholesomeness; a major defect

{5 one that is not injurious to health but could make the food
unsuiteble because of aesthetic considerations; and & critieal
defect is one that presents a.hazard to health. Since the risks

to the consumer must be minimized in the case of “eritical defects,”
qampljns_procegurés must be taflored to this objective. Obviously,
routine market sampling would not offer sufficicnt protection.

The most effective approach in ihe case of substances such &s

PCBs §s to concentrate on the known or suspeet sources end perforn

NEV 036204
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cd

ncar_160§ sampling to assure detention of conteminated products.

s AL

' This type of sampling is illustrated by a recent ¥DA order to

e

..gample all fluid milk in the 50 States at the "farm pickup point"
Tor PCB testing. ‘ | .
Historicglly, the inspcction services have been confronted with
problems of mcthodoloéy vhenever h conteminant appears unexpect-

edly in the food supply. Yhen dcaling with these highly toxic

“% . materials, the method must be sensitive to levels in the order

ke
v

of ﬁarts per million and even in some cases parts per billion.

Ty

Generally, chemical or instrumentetion procedures arc required

as they are fester than bicassays and can be handled in reny

PR, YO

laboratories, Fortunately, the never, more sophisticated analyt-

ical proccdures together with the input end expertise of the

4
a_ ' scientific conmmunity have cdone much to improve the analytical
15 ' capabilities associated with & good control program.

The @attcr'or disposition of suspecl or known contaminated
dots merits consﬁéeration. Those products excecding ection levels

of contamination nust, of course, be rcmoved frem the food supply.

[y

In 1any cases, this requires detention of the food pendinga

[T

segregation of “"good" and "bad" lots when such action is feasible

and disposition of affected portions according to guidelines pre-
scribed by the regulatory 2gency.
In any inspection progrzm dealing with contaminated fbodé, the

¢ . objective is, of course, %% protect theheelth of the consumer by

removing contaminated proiucts from the market. A further

] N 036209
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I3

L objective is tc atfack che source of contaminution end eliminate
" it completely or invoke an approprzate survcillance program,

_.This can best be uccompli,hed by placing the control responsi-
i

bility to the fullest extent on the industry concerned. An
example of & very successful industry-moniioring program is the
pretesting for aflatoxin of all beanuts that are used in edible

food proéucps. Indusiry is bearing practically all. of the cost

"and input of this program. . :
*s .f . -- o ’ !

-
.
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'wo regulotory sgercies, numély the Mecat ond Poultry inspection Progrun

end the Food und Drug Administrntion are charged with taintsining o whole-

:some ool supply 4n the United Sistes. The officials fn these Agencies

‘e

. . end Congress rccognizeﬂlthat it would offer more protéction to control

..1ngredicnts going into the Tood supply than t§ . depend on the finished
product testing to control toxic ingredients. This is tocit recognition

. thot the very vdlﬁmﬁc and diverse sources of the food supply to the
Unitcd Btetes or vn} other rstion liomits finfished product testing to an

fegur=nce progren. Toe short tine lapse freom rav product to.the tsdble

nlso dictates thot toxic components must be kept out of the our ! fond
that ; - oot
cupply with surveillsnee to pssure/no toxic waterinle are in-

cluded,

.
-~

To meoet their responsibiiities in the ponk-visible toxic substence
. A . )

area, both UCDA end FDA uce the some tazic epproach. This is prior
£, gt )
~pproech of £oo0d sdditives and moteriels used i?éirect contect with food

'and_ laborutpry.survoillancc pregroms to detect toxic residues which may
be in the row epriculturol prsduct.prior to proeessing. To minimize the
donger of the raw egricultural products conteining 8 hanrnful residue, any

" won-mode compound uted to5 precduce pgriculturol products is slso subjeet

‘to linitations as to amount used or residue remaining in or on the ruw
sgriculturol- preduvet. ’

These lews on which {he agcncicsloﬁtions'sré bosed have been bréved cap2’

ﬁf plloving many man.msde compournds to be ueed sefely in theF;rSductio; of

; »
‘ food end fiber. Hovever, they have nét pravided sweh protcciion, prisr—to

- -y’
r'y [ 3 . -y '...‘. --'-.-
thaAnlenttnieal aryvirannentsl eontemiinents sarnd vidntonttore) fealaring 29

NEV 036207

Y e LI

R T I IV TR EY T ST AT T AR T



T e industrial-type chemicals in the food'supply. The iast {tvo

1 ' ; "sources of toxic ogents must be suspected and then detected

* . A .befp;e controls at the source can be instigated.

This creates & speeial préblem becouse thc-analytical methods

often must be developed before tests can be performed; & toxi-

cological evaluation made if the toxic compound is present;
& deternination mede of the source; and finally, practical con-
trol measwres wust be evoked. These ngtioﬁs teke time, especially

when &n essential industrisl use mzy be affected. A Jjudgment

Tactor is always inherent, therefore, in the final decision as
Y to the how-end-vhen of a regulatory ection for controlling

i_ . these inadvertent residues.
|
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Need for continuing Surveillance of Feeds and Raw Food Products .

; . Tor Polentinl Hazards®

Yhe need for surveillence of'ngriculturnl co;'.‘.".bdf.ties and feeds

- depends on the preeise threat PCB g, £9 toxic cubstonces, pose to human

hoalth ond the cuvirxonuent. The discussion given herve assuans that

; the PCB's z1e 2 botentfﬁl rnd not an Lumediate health hazard but that

the haravd {9 texious enough to recuire ceutinued surveillsnze,

A major thrust should be the fdentification of the ri3jor polnts
k st vhich PCB enter tﬂe food chain oo thak survelllcace procodures cin

J . . be develoned to back up coétrol rathods and vegulatlions desipgned te

] ‘ break the cycling of CB 4n tle food chain. If, as scens likely, 280'c
J -+ in the food chain originate mginly fxon =ninal, poultry aad fich

| souxces, furvelllance procedurces chould cbviovsly be concentrated on

~ -

animal feerds and, more porticularly, on the specffie ingredients of

such feeds, Because of the tendency of PCB'z to dejrosit {n #dlrose
tissue, feed insredfents derfved from meat packing, poult:y'?roccscing

and rendering processes arce likely to be the major sources of

contamination. JAdcquate analytical methods will be rnecded for rwnftoring

for these ingredients. : . ) .

: Surveillance of the mixed feed Ltzelf will not suffice because traces
. @ ' e
' « of PCB could be rendered netn-cdetectzble by dilution ie .the feed.
Molegical mimaificntlon rarulilne fram FO% Jocactefas 0ty il

Lo P

18)ic3 nuilillies nay sctezt to solve tie sroblem dy cilutioa,

- LY
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- problews in a curveillance

in vhich thare can ba difiuzios pf

s 3
* ¢ .
-l *
-l_ A . .’ ia ” .
- o ~
- e’ - Fd
.
.
2 .
)
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¥ish and crustaceon’.sources of #CB's in the food chain, unless

-~

the fish are produced in controlled aquaculture, can offer some

progran because of the difficulty of affecting

any control. Currently the only solution would be to prohibit the use

of thoso parine culnsls J;hat charact.cxiutlc...ly ma;;nif) 2CD levols

| by trenondous orders o£ magnd tude. _ .

Resice the (.ircct fugestion reuze, tho eatrance of PCD ¢ in the

B Lt .
food chafn must wmafnly ardec-ivon vontact of the food product wvith

]
cu!;zmut: oY packiges sad containers incorporating ot coated uith IrCB

tic PC3's into the food product.

Survedllance 1y be needed In this area until curreatly vsed cquipneat

i vithdzsvn {voa usze aud siricter
. ]
coutainers and paclezing :ucerials.

standards are developed for

Qaéa 2 0
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Analytical Methodolory

’ .

PCB's ern be detected in the ervironment sné »l)l foods by the enme

besic nnﬁ]ytical method uced to deteet the ehlorinated hydrocsrbons.
Confirmetory procedures recuire the chenicel.clterstion of the pesticlde

compounds, ususlly by nl?aliza ioa which 622z not affect the FCB's present.

eucal)edoe{ccticn 1“ food Dnd cr“lironvnanthl
were ( +

sumples for a long tinme beepuse thay vere mixtnred,/prcscnt in low con-

These highly stodble cerpounds

centrotion, ond meny of ike indivicunl compounds contsined in the mixtures

have the coiie retention tinunon GLT colunmns 6s commonly found chlorinstsd

pesticides. However, os FCB's incresced in the envircnzent end nmore
] 3 eensitlve detcetors bocene oveilebe en  unbinown contzminant wes suspected
. ond prcven by Jensen fn 1667 to be PC3's/

Identification of the PCBs ~ hes rroven difficult since the chenicel

.'standeroﬁare not pure cempounids but cocmericnl chemical mixtures., In addi-
tion, ICB'e exre partiolly rietsbolized by onimls ond birds, thercfore, tiszue

residues rormolly differ frvn the provided q;ﬁrdards. Cheaical nn-lys?&

hove {0 be oble to resolve ernelytical provlens Eo thnt'qunlitvtive fdentifri-

cotion of FCB's may be maode. Problems in qusnitation have not bern fully

resnlved,

Troﬂiticnull§ multiple perk residues have been difficult to nconrately

,quontitote on GLC. IEpcienlly, it is o question of how to measure the re-
S

corder recporse vhenmore than one pexsk is'invelved. Some chomists prefer
individual .
40 nessure the orea under/ruorg nind other chemists prefer to mvacsure the

ares under nll the penL.. It hos Leen proven that sanplvtiensl reeult:-

NEV 036211
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can be in reasonable agreement between laboratories if analys;is in both
“luboratorics use the sare extraction procedurc and method of quantifying

the residues detected. This allows rcguletory control measures to edequately

pro tect the consuner,

IR at s Logna L 2R Lot d
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Backpround Levels in Fools and Feeds i .

PCB 6 are now found fn ali parts of the biosphere, in the tissuaﬁ
of birds, fiaﬁ,nnﬁ woans In quentities nud distribution siniler to
the pesticide DDE; Tuey are mctnb;112c¢ and exzereted very clowly by
these. organicns, " Concentrations fn tissues of wildlife and fich are

higher accsrer facustrizl coszwuities than in sasavsely sopulated yesions,

Andnnls and fish vary a;catly in their 2bility to concentrate thesc
.;ubntnncen. These cbuervations indicate thot 203 o have becone a..
ubiqﬁitous éoukaminnni'in the vorld ccosystem with backprouvnd levels
that will vary in éificrcqt rezions ol the‘rﬁrld; ievertheless, there
{5 no pleze ior thcﬁ in thc.ﬁstiqn'u £o0d cuaply,

The only detafled fafsrustieon dﬁrrcatly avsilable on backyround
levels in focd anﬂ.fccdn appears to be the rosults of surveys conducted

by FDA since iovembex 1569 vhen ¥RA besan to analyze all ravw egriculturel

v LIS

aTE

cotrodities compled unier the pesticide surveiliance prozzen for PCB's

as vell as pesticide residues, Six hundred eighty-four samples of
fich, cheese, mtil, shiell ezss and fish by-products, out of 3,505
gorples of these comxwditics, hove been fecund positive for 2C5's.

The following rezort of results ¢ taken froo a talk givea by

*Dr. Vixzil Vodicka, Direstor, Zurecu of Foods, FDA.

"IC3's wore cucountered wst Ivequantly in fish In 363 of the 670 nemples

renging froo trace levels to J5.29 ppa. €3 6 vere Cctpctcﬁ in frech

Ty ylaly 2-

. ~r
. 2lmn - -
sued alvae .

‘ LI < . . . -1 . Lam
Ins tazilza, cuvbs, onc omole saw <lzo calc vanes

saceles including porgies, sea Lrout, bLinerish, boalta and surdines,
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I'CB’os havo ouly beren Cefosteble 4n tho shellfish 2t trace levels. The

PR

- veeults of the pecticide progranm for PCB o- are as follows:

PCE il SELEOTED FOUD COITONITINS

Ceixwdity

~ 711770 vo $/30/7

_ICB Tevels (-nn)

N ST ST DL A LT R Y T P ST AT Y S R T R A R T e
. v - 1 - - N

Mo, of 0. of Pevrcent

scnnles snles roslitive low Nigh  Awersge -

ecxiseined positive
Fich 670 363 54 T 35.29  1.87
Cheese 1344, 91 6 T 10 .25
U1k 941 69 r T 21,8 2.27
Shell Egss - 550 161 T 29 T 3746 .55
Tk, (Brcluding 3505 684 19 1.14

¥ich Ny-2rodust)

Above resuvlts rcflcét beth gutveilleuce and compliance samples,
Averzge resicee levels do not fnclude values fvdicaced es "trace.”
Y {nilcates “trace,” vlilch in noviil 2palyses vould be less thon
eprronicately 0.1 poo £4sh; i-L.S o itk or cheese £st; 0.2 pom .

eess,

“The FDA total dlet studies representing a total of GOO ccmposite

samples analyned for the past 2%»yaars show 59 composite

csrales to contain FOL residucs ranglng from a txasze to 0.30 ppn. Tiece

NEV 036214
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positive findings werc found in tge meat, fish, poultry, dairy, and
the grain and cereal composites. The 0.36 ppm PCB value reported in
the total diect stuiy'wns;%opnd to be caused by migrution of PCB from
the crﬁyboaid conteiner and dividers to packaged sh;eddc& vheat,
"Subsequent informatigﬂ gathered on the occurrence seemed té point to
‘the use of reclaized, or iecycled,papcr.}n the manufacture of the

. cardboard packaping material used for these food packages."

FDA cenducted a'n5t10n31 survey of PCB contaninetion of foods from

packeging materials. The results revealed thet even though 675 of the

conplete fcod packeging tested contelned PCEs et levels as high as
338 pra, only 19) of the foods in these packeges conteined PCRs. The
average I'C3 concentration in food was 0.1 ppm, end the maximum FCB level
found was 5 ppm. Tn peckaged]  infant cercal semples, 757 of the Tood
product cont2ined PCBs. The average PC3 concentration in the cereal
was 0.3 prn, &nd the maxinmun PCB 1éve1 found was 1 ppm.

The survey shows a continuing and substantizl reduvction in the Irch
concentrations of raper-paciaging materials. Currently, 957% of recycled

paperboard samples examlned conteined less than 5 ppm PCB; data on the

same type of material manuracturgd during 1970 end 1971 show thet cnly
187 of the sarples exanmined contained less than 5 ppa.

No FCBs heve thus far been reported in fresh fruits and vegetebles.
The date available to date from an FDA program now in progress to
.deternine levels of PCBQ in animal feeds show that of 1,274 samples of ,
feed nanufactured for various livestock ﬁhd poultry species, only k.43

‘e wvere positive for PC3s (?cedstufrs,_karcﬁ 20,_1972). Levels range from

NEV 036213
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no dctectable contaminution to a maximum PCB level of 0.6 ppm. It
appears that complete animal fecds Bre not a signittpant source of
r~——— e YR eI rus,
PCRBs ror fcod-producing animals end that PCB contanination of fecds for
food-producing aninmals can generally be attributcd to avoidadle induse
triz) accidents and practices (Federal Register 37(34) March 18, 1972).
The proposed temporary_tolerance'for'sbccific feced ingredicnts, such
‘a5 Tish mweal and m?at scraps, is 5 ppm. 'If PCB residues in finished
fceds ere no higher than 0.5 ppm,, residues in pouitry neat should bé'
vell below the proposed_éolerdnce of 5 ppn in the fat, :

F¥DA has proposed.temporary tolerances for foods and feeds as

folloés:

ld
2

|

Milk (fat basis)m-ecs-meconmonamenncaccotues moen-
Dairy proivets (fat basis)eeeeemecaccaaa mee————
Poultr; (rat basis) =emm-cemcmcemeecccecccone e

Animal feed components (including fishmeal) =-w--

Fish (edivle portlon) ---------------------- ——————
Infant and Junior foods~erecmacccncccaccncccrunnn
Food~-packapging materiale=me-ceccecconcen rem—-———

O QOQOWVIVIOWVNt\

2
2
>
0
Flniohed eninal feed~wvoma-- bevenenneea cammmmnn- 0
5
5
0
5

At the conclusion of the PCB-in;fced pregram, FDA plens a nationwide
study-of PCBs in milk by collecting milx for both botiling and menu-
facturing use,

A study is planned to follow this which will give specific ettention
to PCBs in shell eggs.

NEV . 036216
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Substitutes

" s

. 'Ihe princival uses ror the FCB's are diclectric fluids for tra.ns-

fomers and capacitoxs, hcat efchazwc fluids, industrial fluilds for

¢ther
Thydraulic:end vacnun punp uses, plasticizers and;m_sct.‘J.la.neous uses.

P PPV TR A | .

The PCB's. o.re not being sold by Monsanto Chemical Co. Tor nm} of the
. misecllancous uses and aprarcntly, adequate substitutes for these uses

are ovailible. ' s o

The best su‘bs;oii;ute Tor PCB when being used for dielectric fluids
. . 35 mineral oil, but the :Pla sh »oint of mineral oil is sufficiently low.
to create o fire hesard, t‘;e“crorc, mineral oll as a substitute can .
only be used wnen fire does not exeate a hazard., Solid statle circuits
greatly ndace the need for cau.c).t.o*s and dry urans;orr'ers can oe
wscd bub are much larzer end nore exmnensive., The i‘lquocaroon liquids
can be uséd but {;he transfoxsers xeguire & special desipn, Few fluids
have o comporably high dicl cctmc constant end lend thezselves as
suitable substitutes. .

, The function of PCB's in the heat exchange@ end hydreulic _j/u.‘- de
16 to roduce the fire hazard. Substitutes for hydraulic fluids are |
& chlorinated biphenyl - rhosphate ester - petroleun hydrocarvon blend,
a miner;ul hydra.uii‘c 0il, and aworatic chlorices, 1Ihe mineral hydraulie
o))l increases Tlarmability -and aiso rcsui'tzs in formation of emulsion.
™he aroeatic chloiides are pbor substitutes for the FC3 end could also

result in an unpdesirable effect upon the environmeat. The ICB nixture

»

\'ould appear to be the best compron: '“'e end a mch smaller quantity of

¥CB's would be used.

. ..
\ . . .,
. . .
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PCBs as plasticizers Aavc'been replaccé largﬁly by the phthalate
eslers. These coﬁpounds appeer to be very goodlsubstltutes and are
. ) .destroycd upon burning; vheresas, the.PCB will refult in environ-

mental.contemination unless the tempereture exceeds 980CF. One
report was given at a recent meeting fn St. Louls indicating iﬁat
the phthalates are somevhat poisonous t; figh but at a much highér

~

Jevel than PCBs. .
"II'. Research MNeeds in Agriculture . i
In order to identify %aboratories involved in PCB research and npﬁroxi-
nate. the extent of PCB‘researeh actiéities in USDA; a questionnaire was
prepared and sent to directors of State Agricultural Experiment
A Stations, forestry scpbol technical represertatives, members of the
. Technical Commitiee of Pesticide Residue Regional Projects, and to ARS,
There are aﬁproximately 10 scientist man-ycars and 12 support man-years
in the 30 rescerch programs reported, Most of the progrems are con-

cerncd with residue and analytical methodolegy. Less than half are

related to field studies and 24 of the 30 are involved in laboratory

research. Approximately 20% of the research programs are supportcé

by ARS. The results of this survey are appended to this status report.

Additional Research Needs in Arriculture

P oL

Y. Better {nformaticn on PCB content of animal feeds and animal

[

. wastes.,

2. Better information on quantitative transfer from feeds to animal

r

foods and identification of factors which may affect it.

K .
-
. «*
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3. Methods Tor detoxification or removal of PCBs from fecds and
from food animals. ' . ! .

.'h. Proactical methods of removnl'o} PCB-contninéng paints and

sealants from silo w&ils and other fccd-be&ring surfaces,

5. Development of standard méthodology for ldboratory extracﬂi;n

and quantif}ihg the PCB residues detected in order to obtein

more nearly ccmpa;able results from different 1aborato;ies.

A surveil]énce-nnd monitoring-procram should be initiated to .

fdentify and preyent problems'of environmental contamination

in the fubture. This will require & coordinated Stete~Fedcral-

industry effort with appropriate sampling and asssy procedures

directed to the detection of potential routes of contamination.

.

- At OGRS, m mmar
.
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SR © SURVEY OF RESEARCH IN AGRICULTURE

) Adams - University of Minnesota

Looning for EDT, chlorinated hyarocarbons. and PCBs in ralnwater.

No concrcte resulis at this time.

LT Y PR

.Bevenue - University of Hawvail

-

Working on analytical metﬁod o determine residues in water end sewege.

powman (ARS) - Tifton; Ga,

Working on method to seyarate from DDT and DDB

- Britton - University of Georgin
Studics are Yeing conducted to deternmine the levels of several of the

Ycis which infivence hatchability vhen cdded directly to the ego or

vhen added to the dicts of leying heas. Tissue and epe residues are

3 g s Ana S

“being analyzed,

; ) cox (Entomology, ARS) - Beltsville

; ) (1) beveloped a method using chronous chloride reagent to distinguish

' ' toxaphene frem PCBs, singly or ‘in mlxtures, 1n any suostr«tc buu .

ﬂ . . B | "primarily in 1150, ' -

(2) Tables of "p-velves" in scveral solvent pairs were determined for all

visible GC peaks from 5 commercial Aroclors in order to provide an

et Syt

1 nd@ltional confirmation procedure for distinguishing pesticides fronm
.i : PCBs. Although different "p—valves" were obtained for p,p,-DDE and

and the PCB prak having the same cc retentiod time, the standard

.

. - deviation of the method permitted too much overlep for reliable

con{irm,
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(3) Duriﬁg the analysis of 11l egg product samples.thought to be
h mcontaminated Wit:h PCBs, it was found that a simple hexane
'sdlution from & Flﬁrisil column.would separate PCDRs from naturally
. occurring interfering substences in the eggs.

‘Crosby = University of czlifornis, Davis
Study the effccts of sunlight on PCB when suspended in water and
hydrocarbons, Founé that there is a breakdown of PCBs.

Dahm -~ Iowa-State Uniéersity 4
Scveral mink have been collected in the Iowa area and analysis of
fat, brain, apd liycf for PCBs and chlorinated hydrocarbons will
be made. Levels will be correlated‘wifb efe.,

Yorough - Univcrsify of Kentucky
Found CB (Aroclor 1254) in scalant in silos. The milk from cous
eating this silage conteincd levels of PC3s in excem of that con-
sidered safc by Fmi. |

Fish tARS) ~ Kerrville, Texas
Réscarch is in progress on ferm enimals consisting of 2-year-old
sheep (wale and ferale) and 7- to 1l-veck-old chickens (zale and

- femnle) & desages of 10 to 100 wg./ks/ deily for 2). deys for chickens

and doseges of 25 mg./kg. daily for 71, 95, and 100 days for sheep,
Thrce-diffcrent types of Aroclors were used for.shcep and three
d;rferent types for chickens. No results to date,

Geer - Montana State University
Synthesized 30 PCB isomers and they a;e developing & voltametric

o nethod for-directly individual PCB icoxers and chlorinated compounds.
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Gunther - University of Californias, Riverside
. . Bbtudylng the persistence of PCBs in various soil types ﬁhich are
incubated at consinnl environmental condidtions. Also working on

analytical methodology,

ML (USDA) - Beltsville

Vorking on methodology to scparate ?CBs from DDT, DDE, and toxaphene

Xearney - Beltsville .”
', Isolate microorganisms capcble of meimbolizing biphenyl and deter-

mineg the effect of chlorine substitution on the rate of meinbolism,

Yichtenstein - University of Wisconsin

Investigetcd toxicity of dieldrin and DDT with and without 11

different PCBs. As the chlorine content of PCB decreased there

ﬁ vas an increasc in toxicity. When the PC3c were eddzd to the érgano-
y . chlorine inseccticides, there was a synergistic action,

} Lisk - Cornell University '

1 Analyses of PChs ininewspaper and cardboard vhich may be used to
Teed cattle as a source of cellulose. Plans are to ook at milk

from cows which are fed rceycled paper containers,

Nakatsugama -
Study the phencmenon of biologlcal magnification analyiically.
PCB will be used as one of the tesl compounds, No conclusions at

this time.
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Newsdh - Louisiana State Universify
- _Ducks and chickens were fed & diet containing 100 ppa of PCB
(Aroclo; 1221) or a diet containing en organochlorine pesticide.
¥When fed 1o chickens, PCB had no statistically significant effect
upon egashell thickness or strength, number of deformed egps, egg
production, or cafbonicadnﬁraée activity of uterine tissuc; PCB
at 100 ppm had-no effect on shell thickness &nd hztchability when
fed to mallard ducks, but-diad ceuse & declease in shell wcibht
(«&4), caleiun content of shell (-9.6?), and egg production (—0.65
egg/asy), |
Olney « University of Rhode Islend
Surface vaters of Narraggnsctt Ray have shown residues of PC3 &t
the leveld of 4 ppb or less, .Tq.date there is little evigence of
any specific A¥9clor in-fish, scdiment-water semples from streans
npd_pcnds_or Rhode Island. |
Olson - Scuth Dakola State bniversity
“"Studles have been carried on concerning the PCB levels in tissues
i and eggs of wild cormorants and pelicans and their foods and
environmsent., Attempﬁs were rade to ;ssesé the effects or'thcse
égpfounds, zercuwry end chlorinated hydrocarbens, on the nesting
fgiiures of these si;ds. The storage and deposipion of PCBs by
pheasants hes ﬁlso been looked at and epgs were found to be an.

important way of excrction.
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.Peekall - Corncld University

Determined the physiologieal cffect on birds at 10 ppm of Aroclor
J25k, Ko mortality was found in the first gcnération but heavy

poftality in second (cmbfyonic). No epggshell thinning or shell

breakape.,

Plapp, Jr. - Texas AL - ’
Dsiﬂgihouserligs, he demonstirated that the polychlorinated biphenyl
mixture, Aroclor 125k, ects as a synergist with carbaryl, The
mechonism of synergistic action is unknown but he speculated that
it involves the inrhibition of microscmal oxidase waich is usually

responsible for insecticide synergisn.

¢.J. sSheeds - Korth cardinz
Routine enalyses of ‘cgos from hens receiving Arcelor 1242 in feed
at dosages ranging from 0.3 to 2.5 ppm. Lave nol been successful

at this time in serarating IPCB froam DDT end degradation products.

-

Stut « Utah Stete University

R liepatic microsomal enzyme induction in rats was evaluated using

the entire Aroclor series 1221 thrqvah 1268 with 4465 and ShL2,

thb meteriels vere fed to female rats in concentrations from 25-100
;ﬂﬁ for 15 deays. Induction potency of enzymes was highly corrclatced
with the percentege chlorination of the biphenyl. All the malerials,

except 1221, caused marked liver enlargement.

-
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Yan Middclcm - University of Florida
Booking at levels in trwn pelicans and the fish consumed by

pelicans. Ko results or conclusions at this time.

Ware - University of Arizona

Working Dn methodology. Attempting to codistill PC3s with water.

Warwick (AHS) - Bcltsville
Eleven PCB and PCT materials were tested to determine their estro-
genic activity in rats. All of the compounds containing up to 50*

Cl were found to be active, while compounds containing higher amounts

of ClI were inactive.

PCB 121)2 was extensively investigated in rats and Japanese quail
and caused an increase in liver weight and liver lipids and lowered

liver vitamin A concentration and content.

Aroclor has been used in silo coatings. ...In a detailed
study of one herd, the rate of elimination of PCB residues from
milk followed approximately the same kinetics as DDE. Treatment
with activated carbcn and/or phénobarbital did not enhance the rate
of PCB elimination from cows.

Willett - Ohio State University, Wooster
Research objective is to eliminate PCB residues from a contaminated
dairy herd by (1) covering PCB coating in silo; (2) elimination of
fat pools in dairy animals; and (3) centrifuging milk to remove

fat-soluble PcB contaminants. Ko data offtliable.
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Virginia Polytechnic Institute

Analyzed PC3 levels in diets, feces, and urine samples of préado-
lescent Girls fed diets typical of lov;-incc:nc families. Also
checked levels in paper bags, rsarking tags, turkey fat, heavy
fouls, eggs, and poultry feeds. PCDs were found in all but tv/o

samples and the concentrations ranged from 0.063 ppm to IJ~6 ppm.
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