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ABSTRACT

The fraogmentary information on routes, rates of entry, and ultimate fate of
PCB'c in the environwent is reviewcd with speacial refercace to liorth frierls:
end ndjucent parve of the ocesns, Uatdl very roccently,valy spvcuiative sne
formation was cvailable on production strtistice and en quantitative pacterno
of uoe. Monsanto Chemical Company has now relaaged fi{gurcs tcr total U, S,
salce of PCB's, which peaked at 36,5C0 tons in 1970, a=d hac agreed to furnish
supplemontary {nformation in time for thc Durhem meating, YC3's have been
uscd primarily as dielectric, heat transfer, and hydrzulic fluids, partsculsre
ly where fire rcesistance {¢ fmportant, and as plasticizers. IHiror uscs,
accounting for less than oix percent of salecs, have included surface ccatings
and gealants, acihcsives, printing inke, pesticide extezders, ticrocncipsitetion
of dycs, and wax modificrs. Monsanto has receatly restricicd sales of cerxtain
products based on considerations of either the pozsidility of contamination
of fcod products or the inability to meaitor or coutrol pociltie losses in
the environueat. Sale of PCB's for uce 28 piasricisvrs aud ilc &

presented cvove was Glsconcinawd fn 1070, In udd "y T2lc ~f hezt trarefev
flusd has been curtailed and, for thone applicatiowns whilch i, bt lead o

food contamination, discontinued. Ac A congseauencc of th2ce measures, U, S,
sales of PCB's by ibnsanto have fallcn by alroet 50 percont te an estimated
16,400 tong in 1971. Concurrently witii the control of salcs lnnsanto {3
reducing the averige chlorine content of PCB's cnd expects tiat the percentaga
of PCB's containing S to 9 chlorine atoms per wolecule will dncrease frow 44
in 1969 to 21 in 1972.

Ae in the cass of most industrial cheudcals loss figurea for PCB's arze

practically non-existent. Some rough estimates of louses to che enviro:
have been made from the nature of application, ond the physicul properc
of the PCB's. These estimates gusgest that a lavpe fraction of the PGl's
manufactured to date are confipe: €alcd contoanars, eitier in active
service or discerded in d Major rostes into

tha enviremment appear to be
€6 Valervays Znd entuaries, through scrappage or leakage. Losses to tha at.oue
phers by ineincration, vaporization or co-distillatisn are probsbly rclatively
minor. Mo major direct routas to the terrestrial environment have been identi-
fied, since the past use of PCB's for pesticide formulations was small.

Additional evidence on the anounts and routes of PCB's {n the enviromment is
provided by data on envircnmental occurrence of FPCB's, derived from both
sparce meacurements of PCB's in water and afr, and wore extensive measurc-
ments on PCB residucs and DDT/PCB ratfios encouniered in the biota. The
spatial distribution of both PCB levels and DUL/FC3 ratios ave consistent
with the postulate that the discharge of PCB's into the environuent has brin
consentrated near industrial areas, and that ibeir subsequint STamspors hie
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been mainly through the movement of surface waters or water-borne particu-
lates. The occurrence of PCB's in remots non-industrial sites suggests that
s finite quantity of PCB's have also been transported by air-borne particu-
lates. Co-distillation or vaporization is ten:n:;veli discounted as a major
route, on the basis of the spparent lack of fractionation during trausport
in the environment smongot the refractory isomers of the commercial product.,

PCB"s have been identified in snow, rainwater, and air-borne particulates
over the continental U, 5., but could not be detected in particulates
carried from the Pacific over tho California coast. Roughlv

-tg_n_:_lz_c%e_nr,gf PCB'a 18 estimated as an.upper limit.for the annual deposits

T-borne particulated BN NG continental U, 5. EBatirstra oF ot
inpat,to the terrestrial environment, fncluding contribution by irrigation
€ts, are two orders of magnitude lower than those for DDT. However, ob-
served ~DOI/PLE Tatics In terresirlal dnimAls are generally lower than 10.

The discrepancy is so far unexplained,

—

The amounts of PCB's stored in freshwater fish and diueh-zgnd in eurface

-waters are relatively small. The total PCP content of freshyater biota in
,Wnga cstimated to be of the ordex of a frw gLong and the amounts

scharged with surface vaters, estimoted from data on DDT/PCP rstios in
the biota, of the order of 100 tons.

ﬂ\_-ﬁgnmumgl_um_nf CB's intn the marine environment off the

U. K, cossr from rivers and sewage §ludge is of the order of scversl hundred
um_n[y_a_ryti%‘.“‘l‘l’tiﬁﬂ'ﬁ:.-u: thar the estimates for DDT. Dircet intro-
ductlon to coastal waters, from industrial leaks, dumping of industrial
wvastos and dredge spoils, is of unknown magnitude, but probably accounts for
locally high levels of PCB's and low DDT/PCB ratios in coastal animals,
espccially on the Atlantic coast. Farxther offshore, DUI/PCB ratios are

lower, consistent with :hcng'gmhn_:hu,udmgg_d_hl_gghl fallout {5 a
wore important route for DDT than for PCB'a.’ T T
The major conclusion of the review {s that only a small fraction of the
totel PCB production bas entgged the biosphers. Of ths remiinder, part has
téen dostroyed by incimerction, part i e ciptive vee 4n hoar exchanges
or transformers, and part has accumulated in dumps or sediments in shallow
waters from which it i{s leached out at an unknown but probably slow rate.
The figures presented in the review are based oo fragmentary evidence and

sre speculative; they emphasize the need for improved transport wmodels
for pollutants iz the environment, "~ ~TTTTTT
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