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Polychlorinated biphenyls (PCB's), as recently as 1966,
have been recognized contaminant. PCB's

pmen[hn. The ba between the d\laré;u atom d-m
phenyl stxucture is resistat to shesring by natural degrada
. procasses, therefors PCB's sre not essily metabolizad by enzyme
- systams presencly found in natixa 1975).

The atauic stxucture of PCB's gives them specific chemical
mecud.umyd-kdh for certain industrial uses, i.e.
dialectric fluide in capecitors and transformers,

PCB's not only are incorporable ineo u-m‘w. in
murdmm.b\:mmc !u:-:bt.dn
and result being a muxch higher o!t.h-u

mmm tissuss of summit clmtwru -

I:h.buud-udmtl‘u!um’mlmo!lu.
mlm:tmth Nation's fresh and cosstal waters (NISHET &

‘Twporary Tolersnce Limits of PCB's
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MATERIALS & METHODS
Description of Ssmpling Area - Hudson River (Figure 1)

Station 0 is located near the town of Hudson Falls, New York
in a hydroslectric impoundment ares. This station is upstresn
and ted from the Ft. Edmrd discharge outfall by a
elec dan - 1%). At ling time (3:15 pm,

August 12, 1974) ut-mhnmyhhu:hﬂbm L
L3 trasn souxce. Severa!
ey S e e L A
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Station 1 is locatad at the junction of the Ft. Edwrd cut-
fall and the Hudson River. There are Mm
1s . NLE“ i ghé? uupv&hgr voluma

a ver a £y,
.mm"?huaf)?mm-uMyumu h-v{
suspended loads of fibrous material. Water and sedimnr sesp
ware talon st this point in the sams wanner as st Station 0
0:1S am, Agust 13, 1974). The sediment sample wes tskan from

spit at ths outfall junerion,
tion was several metars sbove
the jwnction. This » is anly accessible by boat becmse
the river banks are precipitous shala rock faces, 15m in hedght.

Station 2 1s located about 0.25 wilas downstresm from the
les wars collected

lcalculated from N.Y. Stace Water Resources Data Book, 1971,
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from a remunt shale flake, cinder deposit bank above the

wacar mark. All 53 eszglatiml;%u bn:l:u: fram Beker Falls
wire submerged until Septerber . When an abandoned hydro-~
electric dem at Fort Edward was removed, the water levsl was
drastically lowered 5-15 meters.

Stacion 3 is located about 0.5 miles downstream from Station
1, water and sedimnt sarples wvers collected (11:00 an, August
13, 1974), In this ares an extensive clutz*b-k exists as a
remant of past industrial activiry. The sediments consist
of gravel, cinders, lumber slabs, and bark fram logging activi-
ties that ceased 40 years ago. The sediment smple was cohl:ad

frana s depoeit near the same ares where several
were collected by . In the shallow arsa, the:
material, ded at up stations has flocculated anto

the river bottan, coating tha bottom with a "paper wrapping”.
Station 4 is located 0.75 miles downstresm from Station 1.

A messtred volume of water smple was extracted with hexane,
The extract was dehydrated, concentrated, and mnal by comput-
erizad gas chramstography/mass spectromstry (GC/MS).

The sediment saple was partially drisd and extracted by
colum elution with & mixture of 1:1 acetons/hexane. The extract
was vashed vith watsr to remove the acetons and then the poly-
Wbihvhmmmdﬁammu&g
cant (B.CL, {n hexms. This extract vas then dehydrated, concene
craced fo & sntsole voiuma, and analyzed by computerized GCAS.

mbm;‘qhmbmviﬂldm sodium sulfate

(prowashed with redistilled nddnhmrunvu-t—
tracted with & mixoze of hexane and ethyl ether (J:1 v/v). The
extracts were placed on a 20 ga florisil colum, eluted with 25 ml

JL

L\ sodification of mathods 1n METHODS FOR CRGANIC
RESIIURS IN WATIR AD , 1971. Pnvironmental Protsction
Agmncy, National Envirormental Canter, Cinci - .
25 modi fication of methods published in AMALYSIS OF PESTICIE
RESIDUES IN HIMAN AND N Perrine
Rassarch Laboratories, Environmantal Agency
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of hexane, and the volume of the eluate was adjusted so the final
concentration °f1‘:.u’. v;s véchin dl;- linesr a,. dt°£ the gas

¢ of rock bass from ' Te-
qt&rdwm.dtﬁﬁold diluti.m before analysis. chazge

m.pmmozrcn-mnln Iuv-n
chlorinating the uwlu wl.th ft{nxnllux: at 170° Cto
equantly
; oog‘%&’ tPuefoot cotum of 3 pmy"md: 1-300
at

Subsequently, a GC/MS analysis of the rock bass extract was
performad along with snalysis on Aroclor 1016 and 1242 nutlndn

Analysis Results
Detection of PCB's in water and sedimants was leempu.dldby

/}SSpocmo!vm Aroclor mixtures
m:«: supplied by the discharger and EPA with environ-
mental saxple extracts.

a {dtified as mmwummmm.um

cql.un:dnuctﬁ concentrations at all samp, tione
s g;.amo (eontxol) -:ds:.u.ma (furtheet tremm)
TABLE 2

is of Water and Sediment les for Aroclor 1016
Hudeon River in the Area of Fort Edwrd, New Yok

Contamination Levels
WGt ug/T  Sedizent tg/kg
Location (ppb) (ppm)
Station 0 1.0 6.9
Station 1 2800.0 6700.0
Station 2 2.2 $40.0
Station 3 (3.(3* 2980.0
Q.
Station 4 1.0 6.6
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The high cmuu:.::dm level at sud.?ﬂt.wc.m the ad-
sorptive capaci constant axposure of sediments nearest
e oure g-Amlazlou. These sediments ware also
heavily laden with noticesble oil and grease which serves as s
solvent for PCB compounds.

At Station 3, concentracions (2980 ) occus in the
sediments, represen accunulated levels of ‘s, 10° fold
greater than the 1 concentracion. The high level is a

product of historical plus present adsorption and deposition of
R:Icm‘ndl 'ﬁu!&lﬂl“&:ﬂmlmﬁﬁ:m@
deposi mainly, Al PCB's in the water colum are below
dactectable limits at Sta 4, PCB's occur in significant
quantities in the sediments.

m--?hlcolhcudabwudndu contained the later-
of 84, 98, 106,&1.2&125, 146,

used axtansively prior to Aroclor 1016,
ts were found at relative retention

TARLE 3
PCB Concentrations in Biota Collectad in the Hudson River
Tetal PCB  GCastveped Ternt PCB
Leeation Plicine Name - Name

Statlen O Netepis saca:

Hellame o>
gassis, 7.0 n"""' yos op 1L
(Northera Common Shiner)

mﬁﬁﬁ_‘ (Miseholt) 17.0

Natlen | Nene Hellooma sp
(Abave Outtall) yoe 09 [.'"]
Staties 3 Am! es_repesteis
supasieis (Rainvsque) 3500
-ﬁ’.:r... Reek Baos)
Statien ¢ Netvopis cornutus frontalis Helisema o

paesin)
{Nerthern Commasn Shiner)

“l
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Distinctly different from the ssnples fram the control area

were the callected in the vieinity of or below the dis-
Lw.ldmttzmndxm:opmofﬂmmlcofbus

below ﬂntﬂadﬂu]p that there ars no major PCB components eluting
“after 78 relative to IUE. Moreowver, the 21, 28, and 32 components
are present in higher concantras trations relstive to the 37 component.,
This suggests that Aroclor 1242, Aroclor 1016, or a mixture of
thase two formulations are present in the Hudson River balow the
discharge.

DISCUSSION

The results illustrate that PCB's are wubiquitous in distri-
bution within the Hudson River within a variety of substrates,
Nevertheless, higher-than-background concentration in the sedi-
ments and biota can be found in the immediste vicinity of the PCB
discharge.

Mtfax the pattam of accumlation end megnification of
PCB’ biota wes eimilar to that reported in the literaturs,
insufficient information exists on transfer rates of PCB's Hid‘d.n
mvtzw—xnlntucnt- The PCB's being discharged are in suf-
ficient qumtities :hnt contaxination of all envirormental sub-
have ; vatar, sediment, and biota,

Although an exact sccumulation and transfer model could not be
determined for the smspling area, a-hypothetical presentstion is
given below:

BIOTA
Ad Gresin
DISCHARGE = A Prasy Shdtrztion) PLANKTO (Crevion) swans
(tagestion)
LPIFAUNAL COMMUNITIRS
(Adseeption &
lcd!ncnnlu)- 7 (Tngestion)

SHINERS, YOUNG PERCH
l‘_ {Ingestion) ’
ROCK BASS
At all stations the biota had higher levels of PCB's m

bugund . At all 8 , except 8
bwmmmun'.mmm
Aeullnnduthauﬂpopﬂndms
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TARLE, 4
Concentxation Factors of PCB's in the Hudson River

Concentration Factor
Location Substrate sua/Hater Sum, 3
Station 0 Snatle >1.9 x 103 3.63
Common Shiner >7.0 x 103 .98
Yellow Perch >17.0 x 10 41
Station 1 3
(Above Outfall) Snails 43 x 10 6.52
Station 3 Rock Bass 117 x 10° 12
Station & »27 x 103 11.82
Camon Shiner >78 x 10 4.09
web, 4lnce Sralls ve ""““a.t.,;"""""“‘éi ey of Lurger gemm
. are constituents
fish. This is & possible patismy for b: um..,
the PCB's are tally active and are not takan
out of circulation by the geologic sedimenta procass,

A indication of the seriousness of the problem in the Hudeon
River is thet the PCB lewel in the Perca flavescens (Yellow Parch)
at Station 0 is 68 times than that the smme

from Lake Erie & FRANK 1974). The fish analyzed in
ware than those col.

aven older and -
Hudsan River. The ros le routs of contami-
fusion ﬂl.‘n:- nd!m:;\i-uux?!-
scross ) ' 'aces,
cmu tation 0 wers older and laxgar, their
soxce of PCB's t be the snails, howgwer, small
mainly plankton epifana consunars (IRARRATT 1969).

o
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docunsnted in the litsrature, especially in peopls who are ean-
stantl ed to PCB's through their occupstion or life styles.
Eyen these have s conp vely low acute toxic-
ity for mamals, the long terw effects may be mxch mors insiduous
and devastating. A mober of investigators have shown that PCB's

]
1
]

induce produc of liver microscral enzymes.
that PCB's can decrease Vitamin A content in 1

|
&
g
1
g""
I
i

Lictle is known the specific mode of entry of PCB's
into the organisms of the contaminated Information on
transfer rates ard modes is necsssary before & plm of action can
ba recommanded for removing the con trates from the
fudson Falls-Fort Edward axea.

ACKNOWLEDGMENTS
Wa gratafully ledgs and thank Dr. Bernard Dudenbostel

ALEXANDER, M.: Microbisl Ecol. 2, 17 (1975).

GICTL, H. L., S. J. HAKIS, J, BTDMAN, and J. F. FRIES: Ball,
Env. Cont. Toxdcol. 9, 179 (1973).

GANT, D. L., D. C. VILLRGIVE, K, A, MC CULLY, ad E, J.
PHILLIPS: 'Env. Physiol. 1, 61 (1971).

HANSEN, D. J., P. R. PARRISH, and J. FORESTER: OCulf Breere Fnv.
Ree. Leboxatory Cont. 172 (1973).

m(.slgb.)r. R., and R. FRANK: Trans, Amer. Fish. Soc. 103, 577

KIMIOUGH, R. D.: Critical Review in Toxicology 2, 455 (1974).

NISHET, I.C. T., and A. 7. SANFIM: Env. Health Perspectives,
Bperimantal Issue 1 (1972).

PRICE, H. A. snd R. L, WELCH: Env. Health Perspectives,
Dparimental Issve 1 (1972).

THARPAIT, R. C.: Trans. Amar. Fish. Soc. 88 (1939).

'm(!{ghl)’ E.: PEnv, Health Perspectives, Experimental Issue 1

MONS

006526



