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ABSTRACT

Since . the 1966  discovery 3In  Sweden
cthlorinated biphenyls were widely dispersed 4n the
environment thedr environmental levels  have been
the subject “of many studies with the results
indicating that PCB's can have adverse ecological and
toxicological  effects. However, a well  planned
national approach to environmental sacpling has
not been attempted thus hindering making a natienal
pecessment of the PCB  problewm. This paper revicus
the levels that are currently being found i1in  the
environuent.

thay

IHTRODUCTION

Since the 1966  discovery in  Swaden
chlorinated biphenyls were widely dispersed 4n  the
environment, thedr levels have been the subject of
many studies both abroad and 4in the United States.
Fxtensive laboratory and environmental — measurements
indicete that PCB's can hove adverse ecological and
toxicolopgical effects, ave very resistant  to
environmental depgradation ond are being discharged by
many different sources.

that

the current TPCB data
the ICB levels in the

This paper will focus on
base in an cffort to arsess
environment on a national basis.

Befora the I'CB data Lase ids
be of dntevest
the envirorment.
environmental

cxamined, {t  would
te revicu how these chenicals get into
The major sources contributing to

levels of PCB's are
effluents, manufacturing  processes, conswmacr end
industyrisl waste matevials, sevage treatment
frcilditien and accidental spllls, Lacking extensive
air end soi) data from these sources, available water
dota arc cshown in Table 3. 1The 5 major YCB spills
1873-75 all involved translSTRersT I 4 of Those
ocidents, the PONE Wore vpI11cd 60~ soil while in the
fi{th the transfornrer vas dropped on a pler and  the
contents  were gpilled into the water. JIn the latter
incident, 283 gallons werce wpililed oand it was
estimated that only 70-90 gallong were recovercd.
In all cases the materfal that could be  recovered
was drunmwed up ond entowbed at 8  cost approaching
$2.3 mildion. .

REVIEW OF TUE PCB DATA BASE

of PCB's 4n
surveys and national
U.s. Environmental

To asress the scope and
the euvironment, all natiopal
data bascs maintained by the
Protection Ageney (EPA) were examined, dncluding
ETORET, the national water quality storage and
retrdeval system, the National Solls Monitoring Program
fox Pesticide Reeidues and the Dluman Monltoring
In addition, data from specia) data bascs
madntained by the United States Geologlcal Survey and
the open  literature were also examined along
with available unpublished reports, Using these
data, mape were constructed showing  the
concentrations of PCB's in wrban soils and the
squatic eavironment.

extent

industrial

in.

The data {from the national surveys show  thot
a great deal of effort has been expended ard continues
to be expended but that the data are very 1imited,
On examinatjon, all States are believed to show sone
Jevel of PCB contamination. In Table 2 Staves
wvitich had significant levels 4n  at  leasst one
redivie are listed with wheir reported PCE levels for
surface and ground vater, bottom sediments and fish.
In Table 3, a nunber of localized bBtudies are 1listed
along with the veported envivonmental data. In 8l}
these studies the  most extensive measureronts have
been in {ish. .

"TABLE 1
ENVIRONMENTAL SOURCES OF PCB's
‘ EFFLUERT WATER CON-

SQURCE CENTRATIONS (ppb)
PAPER MILLS
Wisconein 0.1 - 18.5
WASTE PAPER MILLS
Wisconsin : 18.5
INDUSTRIAL, LY¥FLUCNTS  ~
Califm‘nig2 : 0 - 76
Wisconsinl - 04 - 0.25
Ohio 0 - 17
Michigan .1 - 7000
HURTCIPAL WASTE WATER WRTATMENT -
PLAKTS .
Michigan 0.5
Wisconsiu .05 - 17.0
Ohio? 10 - 17
California ) 0.16 - 76
CAPACTTOR AND TRANSTORMER
FACILITIES
¥eu York 2800
Massachusetts 42,5
PCB MANUFACTURING FACILITY : .
East St. Louis : \ .87
SPILLS Variable

1, Kleinert, §. J., Environwental Status of
PCY in Wisconsin, ay 8, 1975, Wisconsin
Department of Natural Recources.

2.  PCB's and the Environmental, Report of the
Tuterdepartuental Task Torce on PCB's,
National Technical Information Sevvice, 1972,

3. Statement. of Concerns of the Lake Michigan

Toxie Substances Comnmittec Related to Poly-

chlorinated Riphenyls, June 1975, Prepared by

Xavrl F. Bromer, USEPA, Chicago, I,

Unpublished Data - Royal J. Nadcau and Rabert

P. bavis, Investipation of Polychlorinated

Biphenyls in the ludson River, ludson Falls-

Ft. Edward Arca, August 1974,

S. Ficld Sampling end Analysis of Toxic Pollutantis
Interim Report, Battelle, Pacific Northwest '
Laboratorics, August 1974,
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WATTR . ’

On the bosis of the national aquatic
environmental  data collected in 1971-1972 and in
T1974, a continuing widespread accurulation of TCh's in
water, sedirent and fish appears to be occurring.
However, uo trend analysis 1s possible with the
available measurementg. For example, whole watey
measurements have boeen tnken throughout most of the
country but. those states reporting non  zevo
veadings are few in relation te the number of states
showinp zevro concentrations. This 1s cue both to the

low solubility of PCi's and to the wusval analytical
procedure  that  limits deteoctsbility to the 0.1 ppb
level. More meaningful water concentrations wvere
obtained in the Lgke Ontario® and Orange County,
Colifornin? studies where concentrations in water at
the ppt (ng/l) level were measured. At  these
levels, changes in YCB concentrations could be
found with distance and time and could be
related to other measurable parametcers such as  PCB

concentrations In scdiment, flora and fauna.

SEDTHENTS

Since PCB's are vrelatively
not surprising that Ybottom deposits have ghown
signdficnnt concentrations, Although 30  states
collected samples In the 1974 study, 25 had less  than
4 stations ryeporting and showed rero readings. Of
the remaining 15, with at Jeast 4 reporting
stations, 13 showed detectable concentrations,
Since the 13 states involved were not uecessarily the
sawe 3in both studies, only a very broad comparison
may be made, f.0., five states had  lowver
concentrations, four states were hipher and four did
not seanple apain. Ve may conclude, then, that in
there stutes  with any wmendtoring coffort In the 1974
study, PCl's are present in bLotton doposits &nd  the
levela nre not any Jower than ip the 1971-72 suudy.
Coneidering the persistence of POV 5, a significant
proportion of the nation'e waters are now affected
end will continue to be.

insoluble, it is

The MNatlonal Soils Monitoring Program is a
small pampling effort studying only 5 wurban areas
each year, lowever, PCB's were detected dn three of
the five citics sampled 3n each of the yecars for
vhich data are available, 1971-73. 0of the 22
positive readings 17 of them wore below 1 ppm. Of
the cities wmampled In 1973, Pittsficld, Mass., was of
porticW ar ANICTER T bEenuse 4t has a—Inr poo T eransToreer
and"tondenrer PIARNL USInY T IaTfe qoanlitices —of—Pei's.
$ix'~ AITTeFenl ™ sanplinip  63Ues WiTiim—one—mite- of
the'- -plmurt —phpr ~my—drrerrahlio POy rRIdues. In
cont¥ast, the soil surrounding ancther lac3Xitytw
UYinofe. wsipg _FCE's in the manufacture of investment
casting waxes was recently mcarured for. TCU  content.
SERpIEE” T taken "IN Tan arca  one- qUATTEY —wtlvTadius
around the plant ranged #n value from 0.77-5.2 ppm.
The PCh's ddentified were mixtures of Aroclor 1260 and
. decachlorebiphenyl, Levels up to 1.B ppm Aroclor

1260 were found at 1~)/4 wiles {rom the plant.
Samples were collecied from this facility as part
of n study being conduéted for the Olfice of Toxic
Substances at sites . suspected to have PCB
concentrations. Otheyr siteds cowmpled dn Mavch of 1975
were in the vicinlty of an investment casting
company  in MHichigan and the PCB manufacturexr in
Illinois. Surface ®soll samples were collected at
- each gite up to a distance of approximately one mile
from the plant boundary, at 1/4 wmile intevrvals in all

dircctions.

PCR's were detected 1In soils at both
sampling  locations. Concentrations  ranged from
the detection limit of . 0.001 ppm to  over 20 ppm.
The distribucion of all VCR's analyzed appears higher
near the plant site and gencrally decreases with

distance from the site. betails of the sampling
sites and the concentration levels measured are shown
in Figure 1.

TABLE 2 T
SELECTED STATE DATA GN ENVIRONMINTAL LEVELS OF
PCB's
. . Surface and
Groun Bottom Fish3
State Water Sediment ppm
pg/l ug/kg
AL : 1.53-5.48
AR 20-2,400 1.69-3.88
' CA 0.1 20-190
co 0.3
cT . 0.1~0.2 5-350% 2.16-5.34
FL 0.1-2.1 5-3,200 0.10~1.25
GA : © 10-1,300 0.52-1.18
m . , 1.21-11.3
1 O . ) * - 0.35-1.41
VD 0.1 ©10-1,200 0.56-1.31
MA 0.2
MI - ‘ 4.00-11.7
MN 0.1-0.3 0.44-1.09
MS ‘ : 50-170
N ‘ 0.47-4.58
N 0.1 ' 3-8002 0.10-4.00
NY 0.1-4.0  3-13,000°  2.686-9.50
on 1.73-8.07
Ok P 325-140 0.71-3.62
A 0.2  6-7007 1.94-2.48
TR 0.1 ‘ \
SC 30-200 0.10-7.3
TX 0.1-3.0  7.9-290 0.10- .22
uT 0.15-2.14
VA 0.1 " 5-80
W .10 0.31 1.20
RV . 3 ' 1.24-14.8

1. A1) data in this column taken from Hans J.

" Crump-Wiesner, Berman R. Feltz and Marvino L.

Yates, A Study of the Distribution of Poly-

chlovinated Biphenyls in the Agquatice Environ-

ment, Jour. Research U.S. Geol. Survey 1,

603 (1972, unless otherwise noted, -

USGS Sediment data, 1974,

3. All data 4n this colunm raken {rom Croswell
Henderson, Anthony luglis and Wendell L. Johnsen,
Organochlorine lnsceticide Residues in -Fish
Fall 1969 National Pesticide Monitoring Program,
Pesticide Monitoring Jourmal 5, 1(1971).

™

pDSW 037732

STLCOPCB4021556



THhPLY. 3
SELECIED PCB STUDILS

Fish Yater Sed{iment Plankton
1AKES _{ppm). (up/1) up/ig) _(ppm)
A vatavioly 2 0,14 - 9.17 0.035 - 0.097 43 - 245 3.4 - 11.8
b il 0.2 - 7.8 -
as :..qn-rior 0.3 o 5.6
o "\“-‘-'“6 0-16 - 11.0
© o Michipanbs 9 0.1 =~ 165.3 3.72 - 636
Cavugd lankel 3.4 - 9.7
T 8t. Clairld tr ~ 3.8 0.1 - 0.2 .
KIVERS,
towd
vy lusdppl Riverll 0.9 - 5,5 -
N A
'ygr;non Riverl2 0.1 -~ 0.5
an
‘L\;r\‘l‘\\ Riverlz ) . 0.1
New York .
sedrom 13 7 - 350 1.0~ 2800 6.6 - 6,700,000
chigan : :
saginnw Riverb,14 6.9 ~ 165.3 0.1 - 0.21 .
xalamazoo River?s15 <0.01 - 164.56 0,1 - 0.45 100 - 360
pPortage Creek 0.1 - 0.48 10 -~ 475,400
wizconsin
Nilwaukec ) 02 -~ 2.17
MARINE ERVIRODNENT ’
lantic Oceanl?, 18 0.038 ~ 0,190  0.0009 - 0.0036
Jay of Fundy19 . 0,07 -~ 1.54 . -
Sulf of MexicofCarib- ' ' .
bean ScaZ0. 21 0.032 - 0.059 . 0.157 - 1.05%
zouthern California?? 0.04 ~ 6.6 0.0015 - 0.019 ) .
atence L. Hsile, Cilmon Veith, G. Fred Lee and 13. VUnpublished data - Koyal J. Nadeau and Rebert P.
willian €, Boyle, Chlorinated Wydrocarbons in Davies, Investigation of Polychlorinated Bi-
:he Lake Ontario Ecosyslem, EPA-660/3-75-002, phenyls dn the Hudsen River (Hudson Yalls ~ Fe,
sJune 1975, U.S. E.T.A,, Covvallis, Orepon, Edward Area, August 1974,
taus L. Koasser, Mirex, An Unrecopnired Contami- 14. Unpubliched data = Jow L. Kesee, Honlteoring for
sant of Fishes from Lake Ontario, Science 18, Polychlorinated Biphenyls in the Aquatic bnvie-
523 (1474). ronment, May 1973,
shard L. Carr, Charles I, Finstervalder and 15. VUnpublished data - Michipan Water Resources Con-
Michoel J. Schibi, Pesticides Honjtoriug Jour- mission, Nvaluation of the Aquatic Envivonwment,
zal 6:23 (1972). of the Kalamazoo River Vatershed, May 1972.
.ohn R. M. Kelso end Ricliard Frank, Orpancchlorine - 16, Michipan Department of Agriculture, Bureau of
iesiduce, Mercury, Coppey and Codrifun in Yellow Consurer Frotection, 1973 Great Lakes Environ-
Perch, White Bass and Swmallmouth Bass, Long mental Contaminante Study.
roint Bay, Loke Exic, Trans., Amer. ¥Fish, Soc., 17, T. ¥, Bidicnen aud €. E, Olrey, Chlorinated Hyrdo-
253:577 (1974). ' carbons in the Sargasso Seq Atmosphere and Sur-
‘*3ublished data. Gilwan D. Veith end G. E. Glass, face Water, Science 1863:516, 1973,

?Z3's and DDT in Fish from Vestern lLeake Superior, 18 George R, Harvey, Helea ¥, liklas, Vaughan T. Rowen
3.8. E,P,A,, Duluth, Minnesotn. and Willizm G. Steinhauver, Observations on the

wmuublished Data - John L. lesse, Dureau of Water Distribution of Chlorinated Hydrocarbens in
Yaragenent, Michigan Departwment of Natural Re-~ Atlantic Ocean Organisms, Journal of Marine Re-
snureen, June 1973, N . search 32:103 (1973).

*oublished data - State of Michipan Watexr Re- 19, Vv, Zitko, 0. Hatzinpcr and P.M.K. Choi, Contamin-
sources Cormission, Pelychlorinated Biphenyl Sur~ ation of the Bay of Fundy - Gulf of lainc Arca
+0y of the Kalamaroo River and Tortage Creck in with Polychlerinated Riphenyls, Polychlorinated
the Vicinity of the Gity of Ka)amazoo, 1972, o Texrphenyls, Chlorinated Dibenzodiexins and Di-

“iman D, Veith and Fred G. Lee, Chloroliphenyls benzofurang, Environmental Health Perspectives,
in the Milwaukee River, Vater Research, 1971. 1:47 (1972)., .

“wibl{ahed data ~ Schacht 1974, FPA 600/3-74-002. 20, C. 8. Giam, A. R, Hanks, R, L. Richardson, U. M.

"a-1 A, Bache, James W, Scrum, Willdizm D. Youngs Sackett and M, K. Wong, DDT, DDE, and Folychlor-

- aud Donndd J. Litk, Polychlorinated EBiphenyl | inated Biphenyls in Biota fyom the CGulf{ of Mex~
decfducs:  Accumulatien in Cayuga Lake Trout ico aund Caribbean Sea - 1971, Pesticides Meni-
<ith Apo, Science 177:31191 (3972). toring Journal 06:139 (1972).

"avren €, Johnson and Robert L, Morris, Chlorin- 21, C. S. Ciaw, M. X. Wonp, A. R. llanks, W. M. Sackett
ated Insecticides Residues In the Eggs of Some and R. L., Richardson, Chlorinated lydrocarbens
Freduwnter Fish, Bulletin of Invironmental Con- : in Plankton from the Gulf of Mexico ond Northern
*aminatfon and Toxiceology 11:503 (1974). California, Dulletin of Environmental Contam-

'~an A, Schulze, Douglas B, Manigold and Freeman ination and Toxicology 9:376 (1973),

L. tndrevs, Pestdcides In Sclected VWestern 22. The Lcology of the Scuthern Califormia Nights
“teenms 1968-1571, Pesticides Moniftoring Jour- Implications for Watewr Quality Management,
ent 7173 (1973), Southern Califernia Coastal Water Rescarch Pro-
ject, 1500 East Inperial Highway, Bl Scpgundo,
1973, .
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Figure 1

Concentration of PCL's in Soil wi
{ppm)

\ Y i,
Aroclor 1260
Investment Casting Company

Arocloyr 1260
Investment Casting Wax Manufacturer

decaclilorobiphenyl
Investment Casting Wax Manufaclurer

th Distance

Aroclor 1242
PCB Manufacturer

Aroclor 126d
PCB Manufacturer

decachlovebiphenyld
PCB Manufacturer
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AR

PCB measurcments in  air , along with the
related transport studies are practicelly
noncexistent., Harvey and Steinhaver’ bhave reported
levels renging  from 3.9 -~ 5.3  ng/md, alr

measurements by Bidleman and Olney for Rhode Island
ranged from 2.1-9.4 ng/m3 and from 0.21 - 0.65 ng/md
at Bermuda. Snow melt water data from Wisconsin
rapged fron zevo to 0.24  ppb. The suggestion has
bveen made that atmospherie fallout may be the most

significant source of PCB diccharge to the -waters of _

the state of Wisconpin.

FIsH .

Fish have been studied on a natiouwide basis by
the Department of the Interior since 1967. In the
" 1969 study, TPCB levels were ddentificd 4n fish
from 35 states. B Datn from the natiouwide sampling
programs, 1970-1973, are currently being prepared
but were not available for this report.
Conscquently, nationwide fish datn are not
available any more currently than 1669, with the
exception of tha icolated studies listed in Table 3,
The 1969 naticnal study shoved PCB levels generally
within the FpPA 5 ppm guideline. JTn the OCreat Lakes
arca, PCR Jevels 4n fish from lake Michigan were so
high, 7.6~10.9 ppm, that FDA selzed shipments of coho
salmen in May 1975,

Although transport mechanisms ere not well
koown and would wvary through different ecosystems,
it is dnteresting to consider the Lake Ontario
Feosyslen Study surkavlzed dn Table 4. Frow this study
on estimate of blonagnificatiow 1 possible giving
a sediment te fish ratio of 1:120. The FPA guideline
of 5 ppn dn the edlble portion of fish
corresponds  to a Eediment concentration of 41 ppb -

s figure exceeded 4n all 13 states veporting through

USGS in 1974,

WUNANS

With ICH's pc widespread across  varjous  wedia
as they are, 1t is expected that levels would be
identificd In hwumans as well. The Human Monitoring
Progrom, in 1972, found thet 3035 out of 4102 samples
from 31 States shoved levels ranging from less than 1
ppm to more than 3 ppm. In 1973, 964 out of 1277
gamples from 2B States again nhowed levels in the same
yonge. In both years approxinately 75% of the
adiposc tissue analyzed contained some
polychlorinated  biphenyls. Unfortunately wec do not
know ape, occupation or residentinl histories of the
cases involved po it 4s difficult to trace the levels
back to the potential sources. -

CONCLUSJONS

Althouph  there are many nationsl and state
groups collecting environmental FCB data,
limitations in the eurvent data base prevent one frow
making s uniform national  assessment  of PCB
envivonuents)  levels. it appears that if a wvell
planned  natfonal approach to  pampling were

attempted, the data base could be dmproved in a very
short pceriod of time.

70
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TABLE &
LAKE ONTARIO ECOSYSTEMI

FISH, up/g

Aleuvife ‘ - .14 - 4,36

Smelt 1.40 -~ 3.49

S$limy Sculpin 1.58 -~ 9.17
WATER, ng/l 38 - 97
SEDIMENT, nglg 43 - 245

- -NET YLAIKTON, pg/g 3.4 -11.8

- 1. Haile, €, L., Veith, G. D., Lee, C. F.,
Boyle, W. C., Chlorinated Hydrocarbons in
the Loke Ontario Ecosystem (IFYGL) June,
1975.
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