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- ' ABSTRACT

Since  the 1966 discovery dn Sveden that
ehlorinsted biphcnyls were widely dispersed in the
auvironment their environmental levels have been
the subject ‘of mnany w«tudics wvith the resules
indicsting that PCB's can have adverse ocolopical and
texicological ecffects. However, e woll  planned

" natfonal approach rto environsental sacpling has

wot heen attorpted thus  hindering making a nctionsl

The dats from the national lurvcyl' shov  that
a grest deal of effort has becn expended ard contirues
to be expandud but that the data are very lipited.
On cxamination, all States are believed to show some
level of YCB contaninatjon. In  Table 2 States
which had slgnificant levels in  at least one
nediuw are listed with their reported PCB levels for
surface and pround water, botton sediments and fish.
In Table ), a nuwber of localized studien are ligcod

197375 all 4nvolved tranaformers. In of thosc
dncidents, tha PCB's wete spillcd on soil vhila 1n the
£4£th the tyansforrer vas dJropped on a pier and

contents wors spilled into the vater. In the lattcr
incidont, 203 gallons were epillad and it was
estimated that only 70-390 gallons wargs recovered.
1n all cases the material that could bs recovered

asscascant of the PC2 prodica. This paper Tevicuas  along with the reported environmencal data. In all
the levcls that are currently being found du the these studics the most cxtensive measurersnts have
eavironment, been in {ish. .
TABLE 1
JurmovucTION ENVIROMMENTAL SOUKCES OF PCB's
EF
Since the 1966 discovery 4n  Swaden  thar SOURCE
. ehloriveted biphenyls were widcly disprrsed in the
ewvironeent, their Jevels have been the subjecr eof PAPLR MILLS 1
wany wtudfen both abrond and 4n the Unfted States. Wiscongin 0.1 - 18.5
Pxtensive Jaborstory and environnental woasuscments WASTE PAPER MILLS
indicate that PC3's can livve adversa scological and Visconsin 18.5
toxicologiesl cffectw, axe  very resiatant to INDUSTRIAL UFFLURNIS
esvirenaentnl depradntion end are being discharged by c.xmm.u’ ° - 2%
wmany ditferent souzces. . u .
. Lu;l\nu\ 04 - 0.25
the current TCB data Ohio” o - 1
tha ICR levels {n the Hichigen . .1~ 7000
ewvironmant on & national basis. : MURICIPAL WASTE NATCR THTATMENT .
Michiron 0.5
mmomn;m. I'CA_SOY S Wisconsin .08 ~ 17,0
Ohio 10 -
Befora the I'CD ¢ata Lase {» cexamined, 1t would California 0.16 ~ 7§
Sa of tstexest to reviuw how thuse chemicals gt Ante  oppirrroe aom TRANSTORMER
the environseat. The wajor sourc eontributing to FACILITIES
’
- tha euvironzemtal levels of PCB'c avre indusctrial New York 2800
sfilucnty,  manul ing » ’ and Massachuserts 42.5
fndustrial  waste wagerials, sevage treatment
facilities and accidencta) spills. lacking s TURING Fgcﬂ-lﬂ . -
air and seil date from theosc sources, available water Esar St. Louis M .87
data are shown in Table 1. 1he 5 wojor PCP apills in. gpILLS Variable
&

1.  Xieinert, $. J., Environmentsl Status of
PCB ia Wisconsin, liwy 8, 1975, Wisconsin
Department of Natural Resources.

2.  203'e and the Environmental, Report of tho
Interdepartnental Task Forea on PCB's,
Warional Technical Information Service, 1972.

3. of Concerns of the Lake Michigan

vas drurned wup and autembed at a cost

=-$2.3 uilltos. .

REVIEY OF T T'CD DATA BASE

Yo assease the scope and
all tonnl

extent  of PCB's  in
survays and national
data %eses wmaintsined by the U.S. ERuovironmentsl
Pretection Agency (EPA) were examined, including
TORET, the natfanal water quality storages amd
retrieval system, the National Seils Monitoring Program
fox. Pesticide Residues and the Husman Henitoriong
“Program. In addition, data from special dats ba
waintained by the United $States Ceological Survey and
s  epon  literature were aloe examined along
-with available wunpublished reports. Using these
data, waps ware coustructed shouing  the
eoncentrations of PCB's in wrban soils and the
oquatic envitonmeat.

Toxie Subatances Comaittes Related to Poly-
chlorinated Mphanyls, June 1975, Preparcd by
Karl F. Premer, USEFA, Chicage, Il1.

4. Unpublished Data - Roynl J. Nadesu snd Robert
P. Davis, Investigation of Polychlorinuced
Biphenyls in the lludson River, lludsoa Falla-
Ft. Fdvard Arca, August 1974.

$.  Fiold Saupling and Analysis of Toxic Pollutaars
Interia Koport, Battalle, Pacific Northwest
Llaborateries, August 1974, ~
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+ On the . basts  of the nationsl aquatic
.“l.unhunl data  collecced fn  1971-1972 and im
1974, & continuing vidcspraad accumulation of PCK's in
water, ssdisent and (ish sppoars to be occurring.
Rowever, 8o trend analysis 1s possible with the
avaslable asurements. For exorple, wvhole water
weasutewents have becn taken throughout most of the
ssumtry but. those states Treporting non zere
yendings era fow in relation to the nuchber o mtates
shawing rero concentrations. This 1as due both co the
Jow solubility of PCi's and to the wusual analytical
proesdure thst 1imits dotcctability to the 0.1 ppb
Jewel. JYors weaninpful water  concentrolions were
obtatned _in the 1Lske Ontariol and Oronge County,
¢altfornie? studfes vhers concentrations in water at
the ppt (ng/l) level wverc ucasured. At these
levels, changes in FCB  concentrations eould be
fowad Cith distence end  tine and could be
yelated to othcr mecourahle paroseters such as IPCB

ions  in sedi £)ora and fauns.

s

Since PCB's asrc relatively
wet  surprieing that bottom depciits hove shown
sipnificant concencrations. Although 30  staces
coliwcted samplss in the 1974 study, 15 had less than
& etations reporting snd showcd rerc veadings. Of
the remaining 15, with at lesat & fepaTing
stations, 1) showed d le ions
Simee the 13 statcs involved wers not nvcessarily the
samm is both studics, only a very broad cozparison
wy b tade, i.»,, five wtotes had lower
commentrations, {our states werc higher and four did
set sanmple ludn.’ Vs may conclude, then, that {s
thews stat vith any wenitoring cffore in the 1974
study, PCB's are present in  botton dcposits and  tiwe
Javels ate not any lower than in the 1971-72 suudy.
Comsidering the peraistence of PCA’s, a significant
propuztion of the nation's vaters are now elfected
and will cowtinue te ba. .

insoluble, it 4s

oy

The Nstional Soils Monitoring Program is a
o-ll saspling affort studying only 5 wurban areos
yoar. Movaver, TICB'a were dotected in three of

ﬁn Sive cities smplad in each of the yests for
which dats  are avallshle, 1971-73. Of tha 22
posieive readings 17 of them ware belov 1 ppm. Of
the dun n-pul in 197), Pdttoficld,
interest b it has a lerge transformer

aod esndanger plant wsing large guantities ef° ¥B's.

8ix different asampling sites within one wmile of
the plant show no detactsble PG residues. Ja
seatrest, the soil surrounding anothur facility in

3)ldmeis using PC3's in the manulacture of investmcut
sastinmg waxcs was recently d for. PCD
teken 4n an aTco one-quarter wmils radius
atewst the plant veuged tn value from 0.77-5.1 ppm.
The PCB's fdentificd were mixtures of Aroclor 1260 and
decashlorobiphany)l. Levels up te 1.3 ppm Aroelor
A2%S were found at 1-1/4 wiles from the plant.
were collected from this facility as part
of & study Dbeing conducted for the Office of Toxic
7 at sites . suspected to bhave PCB
esnammtrations. Other sites sawplad 4n Yarch eof 1975

ware fa vietnity of an investment casting
compamy in Michigan snd the PCB wmanufacrurer in
peR T T Surface seil samples wgre collected at

< ol SAte wp te & distence of approximstcly one wmile

frem the plant bewndsry, at 1/4 wile intervals im all

Hans., var of .

directions. PCA's vere detected 1in sofls at both
varpling  locations. Concentrations  ranged from
the detnction linit of 0.001 ppm to over 20 pom.

The distribution of 811 FCL's analyzed eppears higher

near the plant site and generzlly  decreases  with
distance from the sire.’  petafls of the ssmpling
sttcs and the lon leovels are shown
in Figure 1.

TABLE 2

SELECTED STATE DATA ON ENVIRONMENTAL LEVELS OF
PCB's

S . Surface and

Croun Sotrom Fien}
State Water Sedicent Pre

ug/2 ug/kg
AL 1.83-5.48
AR 20-2,400 1.69-3.88
A 0.1 20-190
co 0.3
cr 0.2-0.2 s-350% 2.26-5.3
FL 0.2-2.1 5~3,200 0.10-1.25
cA 10-1,300 0.32-1.18
L 1.21-11.]
I . - 0.35-1.41
w 0.2 10-1,200 0.56~1.31
HA 0.2
ul 4.00-11.7
w 0.1-0.3 0.44~1.09
¥ - 50-170
] 0.47-4.58
w 0.1 3-s800% 0.10-4.00
w 0.1-4.0 3-13,0000  2.68-9.50
o 1.73-8.07
o 1-3~140 0.71-3.62
" 0.2 6-700% 1.94-2.48
n 0.1 [
sc 30-200 0.10-7.3
kv 0.1-3.0 7.9~290 0.10- .22
ur 0.15~2.14
va 0.1 5-80
w . 10 0.31 1.20
v : 1.24-14.8

1.  All dota in this column taken {roa Hons J.

N Crump-Wicwner, Werman R, Felt: and Morvin L.
Yates, A Study of the Discribution of Poly-
chlvrinated Biphenyls in tho Aquatic Eaviron-
mear, Jour. Rescarch U.S. Geol. Survey 1,
603 (1972, unless othervisa noted.

2, USGS Sediment dacs, 1974.

3. All data in this column token from Croswall

Uguderson, Anthony Inglis and Wendall L. Johnszon,
Organochlerine lasccticide Rasiduca in -Fish
Fall 1909 Kational Pasticide Momitoring Program,
Yesticide Monitoring Jourmal 3, 1(1971).
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LARES " _(ppu)
Lake Ontaviol, 2 04
Lske Eried. 4

(}

[}

Lake Superior’ 0.
Lake Huron 0
Lake Michipanb, ¥ 0.
Cayugs LakelO 3
Lake St. Clatrl6

RIVERS

Towa
M
Texe
Bresos River12

aippi Riverll 0.9 ~ 3.5

ah
Creen Riveri? .
New York .
Wudson13 7 -~ 330
Michigan :
Saginaw Mver6 .14 4.9 - 165.3
Ralatasoo River? »13 €0,0% - 164.56
Pertage Creck .
Wiaconsin
Milvaukec
MARIKE FRVIROIERT
Atlantic Oceanl?, 18 . 0.038 - 0.1%
Bay of Fundyl? 0,07 - 1.3%
Gul? of Mexice/Carid~ .
bean Seed0s 2 0.032 - 0,039
Southern California?? 0.06 - 6.6

TABLE 3 .
SELECTED PCB STUDIES

{un/t) {ug/lg)
0.033" = 6.097 - 2 sy
'
C8.72 - 636 0
0.l -0.2
01 ~o0.5
0.1 /U
1.0 - 2800 6.6 - 6,700,000 ' -
01 -0 :
0.1 - 0.45 100 - 360 1
0.1 - 0.48 10 ~ 475,400 10 )
500
02 - 2.27

\'ct-; Sediment Plankton

0.0009 - 0.0036

0.001S ~ 0.019

0.157 - 1.033

“Y. Clatence L. Haile, Gilman Veith, G. Fred Loe and

8

.

9.
10,

1.

32,

Willtan C. Poyle, Chlorinated Hydrocarbons in
the Lake Ontario Ecosystem, EPA-660/3-75-002,
Juns 1975, U.S5. E.P.A., Cozvallis, Oreron.

Klsus L. Rafser, Nircx, An V'arecor 4 Coneanti~
mant of Yishes from Lake Outsrio, Sciemce 18,
323 (1974).

Richard L. Carr, Charles L. Finstervalder and
Hichaol J. Schidi, Pesticidas Monitoriug Jour-
mal $:23 1972).

13

14,

1.

- 16.

Unpublighed dats - Royal J. Nadeau and Robert P.
Davie, Investigation of Polychiorinatcd Bi-
phenyls in the Hudson River (Hudson Falls - Fe.
Edwvard Lrea, Augusc 1974,

Unpublished data ~ Joho I.. Hesse, Monitoring for
Polychlorinated Biphenyls in tha Aquatic Envi-
vonment, May 1973.

Unpublished data - Michigan Water Resources Cor-
wission, Fvaluation of tha Aquatic Environoenc,
of the Kalamazoo River Watorshed, May 1972,

Joha X. M. Xelsc and Richard Frank, Org lorine
Raniducs, Mercury, Copper and Cednium in Yellow
Pazch, Whitc Bass and Snmalimouth Bass, long
Point Bay, Lake Eria, Trans. Awer. Tish. $oc.,
303577 (1974). .

Unpubliched data. Gilman P, Veith and G, E. Class,
PC3's and DOT iu Fiah fronm Mestarn Lake Super:
0.8. E.P.A., Duluth, Hinnesot.

Unpublished Dats ~ John L. leass, Buresu of Water
Navagement, Michigao Departweat of Xatural Re-
seurcea, June 1973,

Unpublished data - State of Michipgam Water Re-

P , Pelychl 4 Biphenyl Sur—
wey of the Kslamasoo River and Portage Creek in
the Vicinity of the City of Kalamnzoo, 1972,

Cilmen D. Veith and Fred G. Lee, Chlorohiphanyls
4m the Milvaukec River, Vatar Resaarch, 1971,

Uopublished data - Schacht 1974, ETA 600/3-74-002.

Carl A. Bache, James W. Scrum, Vilifzm D. Younge
ané Denald J. Libk, Polychlortnated Biphenyl .
Residues: Accumulscion in Cayupa Lake Trout
with Age, Science 177:1191 (1972).

Lauren C. Jehusan and Robert L. Morris, Chlorin-
ated Imsscticides Residuas in the Kgge of Some
¥reshwator Fish, Bulletin of Environmental Con-
temination and Toxicelogy 11:503 (1974).

Jesm A. Schulse, Douglas 3. Manigold and Freeman
I r

leides in Sel d

Streans 1963-2971, Pasticidus Momitoring Jour-
sal 1173 (1973).

17.

19,

1,

Departoent of Agriculture, Burcau of
Consuesr Frotection, 1973 Great Lakas Environ-
wantal Comtamineots Scudy.

T. P. Bfdlcmzn and C. E. Olnoy, Chlorinated Hyrdo-

b in the £ Sea e and Sure-
fsce Water, Scienco 163:516, 1973.

Caorgo R. Harvey, Welea P. MNiklas, Vaughon T. Boven

and Willicm €. Steinhauver, Obsorvations on the

ton of Chl 4 d in
Atlantic Occan Organizes, Journal of Marine Re-
.ssarch 32:103 (1973).

V. Titko, O. Netzingcr and P.M.K. Chot, Contamin-
ation of the Bay of Fuady - Gulf of linine Arce
with Felychlorinatod Miphcnyls, Polychlorinatsd
Tarphonyls, Chlorinated Dibenzedioxins and Di-

‘ Envi 1 Health Perspectives,
1:47 (1972,

C, 8. Ciam, A. R. llanks, R. L. Richardson, . M.
Sackatt and M, K. Wong, DDY, DDE, and Polychlor-
4nated Biphunyls ¢n Biota frox the Gull of Max-
1co and Caridboon $ea - 1971, Pescicides Meni-
toring Journal 6:139 (1972).

C.' 8. Gfam, M. K. Wong, A. R. lanks, W. M. Sackett.
and

R. L. Kichardson, Chlorinated Hydrocarbons
in Plankton from the Culf of Mexico snd Northern
California, Bulletin of Enviroumental Contsw-
{ination and Toxicology 9:376 (1973).

The Lcology of the Southern California Bight:
Isplicntions for Water Qunlity Managoment,
Sguthern California Constal Water Rescarch Pre~
j;r.t. 1500 East lmperisl Nighway, 21 Segunde,
pt .
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Pigure 1
Concentration of PCB's in Soil with Distance

. (ppm) -

Vg ™,
Aroclor 1260 Aroclor 1242
Iovestsant Cacting Cowpany PCB Haoufacturer

Aroclor 1260 Aroclor 1260'
wax Hsauf PCB Manufacturer

decacitiorohiphanyl decachlorobiphenyl

Max PCB Manu{acturer °
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. Boyle, W. C., Chlorinatcd Hydrocarbons in
Pish have becn studicd on a naticiwide basis by the Lake Ontario Ecosyscem (IFVCL) Juna,
the Dapartxent of the Interior cpince 1967, In the 1975,
31969 study, PCB_Jevels were ddentified 4n  fish
' from 33 statcs. ® Date from the natiowwide sampling
. programs, 1970-1973, are curzencly beisg prepared
\ St vers not available for this Teport.
Consequontly, netiomwide fish data ars not
availsble any more currently than 1969, with the
axcaption of the isolated studies 1isted in Table 3.
. the 1969 naticnal study showed PCR levels erally - REFERENCES
N within the FOA S ppm guideline. In the Creat Lakas . .
! asves, PCB levels in fish frem Lake Nichigen were so .
hMigh, 7.6-10.9 ppw, that FDA seized shipmenta of coho 1. BRaile, C.L., Veith, C.D., Lae, C.7., Boyle, V.C,,
ssiwon ia May 1973.° Chlorinatud Hydrocarhons in the Lake Ontario
Ecosysten (IFYGL), June 1975.

[113 V TABLE &
PCR woasurcments in  eir  along  wvith tha LAKE ONTARIO ECOSYSTCM!
f velated transport studies are practically
' menexistent. Warvey wnd Steinhaver> have roported FISH, vyls
' levels ranging from 3.9 ~ 53 ng/ml. Mr Alevife © o J1h - 4,36
measurements by Didleman and Olney for Rhode 1Island Smolt 21.40 - 3.49
' wanged from 2,1-9.4 ng/m3 aud from 0.21 - 0.65 ng/md $liry Sculpin 1.50 - 9.17
v at Sormodn. b  Snov eolt water daca froo Wisconsin .
ranged {rom zevo to 0.24 ppd. The suggestion has WATZR, ng/1 38 -9
seen  mada  that etwospheric fallout may he the xo
i atgnificent soucce of PC)B digcharge to the -watars of . SEDINEXT, ng/p 43 - 248
: the atate of ¥isconsin,
; » KRET PLAXTON, wg/p 3.4 -11.8
§ nm . . 1. Heile, C. L., Veith, G. D., Lee, C. F.,
]
'

Althouglt transport wechanisos are mot well .
known and would vary chrough differcnt ecosyetens, 2. MWeDermott, D.J., and Hansen, T.C., Inputs of DOT,
it 4s  intereating to comsidcr the Lake Onterio PC3 and Trace Matals {rom Rarbors, Coastal Vater
Beosystem Study sumaavized in Table 4. Frow thie scudy Research Project Annuzl Peport, 1975,
an ostimate of biomegnification is posaible giving .
s sedimant to fish ratic of 1:120. The YDA guideline 3. U.S. Geolegical Survey.
o 3 pm dn  the edidble portion of fish
cerresponds  to a  sediment concentration of 41 ppb - 4, Environmental Polychlorinated Biphenyl Contaninetion

a figure exceedod 4in al)l 13 states reporting through . nesr Sitcs of Manufacture snd Use, Caviranmental
BSCE 4w 1974, Science and Engipecring, lac., 1975.
i 5. Nervey, C.X. and ., WG, 1¢
' BRoxs Transport of Polychlorinsted Biphanyls te the
' Korth Atlantic, Atrosphezit Envirouswns, Vol. 8,
With PCB'a ac widespread ecroes various media 1974,

o8 they ere, 1t is ected that levels would be .

fdentified tn husans as wzll. The Juman Monitering 6. Bidlecan, T.F., and Olaey, C.F., Chlorinated Wydro-
Program, Sa 1972, found thet 3035 out eof 4102 senples b in the es A 4 ond Sur-
from 31 ftates shoved lovels ranging from less than 1 face Water, Sciemce, Vol. 183, February 1974.

. P8 to mora than 3 ppm. In 197), 964 eur of 1277

" samples from 20. States agnin shoved levels sn the ssme 7. Kleinert, $.J., Environmental Stetus of PCB's in

: Tanga, In both years spproxinately JSZ  of the Wisconsin, May B, 1975, Wisconsin Departeent of
odipess tissus analysod contained some Matural Resources.

polychlorinated  biphasyls. Unfortunately we do not

daew age, occupation or residentisl histories of the 8. Henderson, C., Inglis, A., Johnson, W.L., Organo-

: &ases involved so 1t 4s difficult ta trace the levals chlorice Insecticide Residucs in Fish - Foll 1969

K beck ¢ Lhe potontial sources. - Rational Pewticide Monitoring Progrem, Pesticides

. Monitering Journal, Vol. §, No. 1, June 1971.

N CONCLUSIORS

. 9. Dremer, Kerl k., Draft copy of "Statement of Con
Although there ers wony natiemal and  etats corns of the Lake Michipan Toxic Substances Com-

i g§roupes  collecting anvironnentsl 0°s date, mittec related to PCB's," June 1975.

1imitations tn the current data bas prevent ons {from
mking s  unifora nstional of I3
. envizonmentsl levels. It appesrs that 1f a well
l ?lemned  mationsl sppreach ts sampling were

. e . MONS 048797




