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PCB s in Fish from Selected Waters of New York State !

Jobin ) Spugnoli and Lawrence C Skinner

ABSTRACT
PO resudnes i fodi from $1 stattons throughont New York
State were monitored i 1975 Neariv oll fish contained PO S
0 deted tuble tthough the levels of « i and
spectlie Avaclor varied  The Hidson River contamed the high
est known PCH concemrations within the United Srates, levels
wften eu 100 ppm. Other waters and fish which were sig
nthe ity contamingied include Lake Omtario salmontds and
Covuga Lake lake teont Onondaga Lake, previomds closed to

Jishing by canse of merenr v contamination. alse appears e have
sttty fih evels of OIS approaching in xome imtane ey
the wctrom deved of the Food and Deog Advuraatracon, U5 De
parimont of Heatth, Lducatron. and Wellare. Samples from ma
Hae waters gencrally have comtaminant levels subsrantialls
Betow S0 ppmt

A summprs of PCB data collected during 1970- 75 18 presented .,

Introduction
The Division o Fish and Wikdlife, New York Swate De-
pavtment of Enviconmental Conservation, began analyzing
fish tesh Tor DT in he carly 1960°s. This work was con-
ducted i aesponse to data sugpesting that chlorinated hy
drocathuns may interlere with reproduaction ol fishe and
witdihe resowees, Resuhts of the investigation led (o State
wstrictions on use of DT in 1965, During this time, rc-
serch indicated that DDT analyses conld be biased through
sumple contamination with sintilin compounds. polychlori-
nated bipheoyls (PCH's) (X). To minimize cerors in futore
swork. hath DDT and PCRs were extracted and anatyzed 1o
obtinn weparate vidues  From 1971 ilwough 1975 °ClH°y
were evatuated in alt fish Mesh analyses as a part of DT
momtoring

The recent voncern over the impact of PCB’s on human
headth amd their possible effect on New York's natural re-
sources as well as seponts of their ubiguitous nature (6.
14, 20 precipited a shift from low-fevel monitoring
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o the statewide monitoring described in this report. The
new program promudgated by the Department of Environ
mental Conservation in Avgust 1975 revised sl existing
directions. Specific fish species and desired sizes were de
fined (Tuble 1). Stations were focated in most large water-
ways throughout the State whiere PCB contumination could
aceur (Figure T Tuble 2) and. when possible, where earlice
samples had been tuken. Several Adirondack streams were
included 1o ascertain statewide ambient conditions. Where
contamination wiss known 1o cxist sanpling was inlen-
shicd. Fhis was the case of the Hudson River wheee inor
dinately high concenttations of the comaminant in fish
were reported by the U.S, Ervironmental Protection
JAgency (EPA (16)

The objectives of this program were 10 determine the level
ond extent of PCB ¢ habiting or m1
grating tuough major waterways in New York Siate and w
isolate comaminated portions of reaches of waterways.,
thereby identifying specitic arcas to be addressed by agen-
cies which controd water pollution,

ion in fish i

TABY

- Destred species and size distetbution of fish from
ew York warers unalvzed for PCB contom, 1975

Suatt' MIBICM S Laane?
Smon
Soallmonth hase s " W
_npemmnth haa sy w 1o
Walleyt T "o wn
Baltheads “n (R0 "o
s "ots IO
4“6 vy 0
X3 w o RN
ten e % mou
1 e (RN
‘e " e
12 Ve v x
' e (BB

her ol b et sammle w s
wo

Jom 129




i 2 -

FIGURE 1.

Stations selected for fish sampling were incinded in
mign water column and sediment monitoring program
conducted by the Stne Division of Pure Waters. Data from
w1 somces are being used o ek down somces of PCH
contamination ad 1w reconment remedial action.

Fish Collections

Repional Fish and Wildlife pessonnel were instructed on
A
of the stations, and timctable Tor collections. Sampling
methods weee primarily pill nets and electrofishing: an-
gling and sotenome were used when other techniques were
inadequate. On occamon, hish were donated by or pur-
chased from commercind and recrcational anglers.

n

c apeeics and sizes of Dl desired, general Jocation

Fish collection stations for PCB suudies, New York Stare 1975

The composition of the fish samgles ditected to the Yabora
torics varicd stightly. depending on the success of the col
lection 1cams. Specitications in Table 1 weee flexible in
order 1o ace date a pling prog involved with
diverse waters. Specific instruciions requested thay a cach
Jocation members of two trophic levels, predators amd hn
age specics, be sampled i three sive categories: small or
sublegal. medivm or mininsally legal, and b

The cotlection feam cliose thie representatise specics aad
followed the length and number specificabons in Table 1.
In those arcas where a commerciab species is hanvested.
representative specimens were included.

AN specimens were individually tagged. measored and
weighed, placed by groups in polycthylene bugs, and de
posited in 4 cooler or (reczer for shipment to a laboaton
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TABLE 2. Starewide saeipling stations for PCHB analisis New York —1975
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TABLL X Common aud scientific names of fish and shellfish
species analyzed for PO s - 1973

Scrmmne Namt

Syuidus avonthiny
Aueproner onrohynd
Anguitio o3t
Wlurbiak hersong Aoy aestsvalis
Alrwite Alersa pacudohar engus
Aniian shal
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Frozen fish sumples were defrosied, generully pref
described below, ground three times, and blended.

FISH $1Z¢ PREPARATION
Very unsll: ess then 100 ¢ Whals il compunttes. see Teble
a

Small 100 (St g Hend wnd v
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1 epmims swuarerws
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bt dion s it cum
Potrine Fumutumus sultasers
ol Cumoncron vegahrs
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Tanu
baeshimater thenn
Atlomre mw kit
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EUTRYERIY
hue vlaw s coh Cattined ey suprdus
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Laboratory Analvses

Four State laboratories collabovatest in the analvsis of (ish
Hesh: Department of Eavironmentd Conservition Labora-
tories ot Rome and Stony Brook, Department of Agricul-
tuee aml Matket Food Labormory in Albany. and the De-
pustiment of Health Griftin Labovatory in Guilderland. Lim-
ited analyses were conducted in the Buffalo, N.Y . labora-
1y of the Food and Drag Adminisiration. U.S. Depart-
ment of Health, Education, and Welfare. Specific anatyt-
ical tecimiyoes have heen described (3, 9,100 14, 15,17,
2

n

Composites of medium thiough jumbo fish were made of
ground and blended flesh: total weight of cach individua)
was proportional to the 10tal weight ot the compossic.

Laboratorics performing analyses are noted in Tables 4
and 5. Recoveries by the analyticul techniques cited abave
arc 85 percent or more. Data were not ml,u&lcd 10 reflect
recovery rate. Lach procedure has a sensitivity of 0.01 ppm
although two laboratorics reported results only as low ay
0.1 ppm. Very limited numbers of fish from Lake Ontario
were subjected 10 mass spectrometry for confirmation of
analytical results.

A yuality assurance program was implemented to assure
that resulis from the various lsboratorics were compara-
ble. Table 6 shows that none of the patticipating labora
tories had contamination problems; &l reported zero for
sample A. A1 the level ol approaimately | gg/ml of
extract, which corresponds to e sction level of 5 pg/p in
fish, precision among the laboratorics was remackably
good. Na gross bias exisied, although the laboratories had
standard Aroclor mixtures obtained ut difterent tines and
one laboratory used Aroclor 1242 for quantitation instead
of Aroclor 1016 Resulis at higher concententions indicate
similar agreement.

In Table 6, the 1wo sets of resslts from Griffin Laboratory
iHustrate the effects of vsing separate standards to quanti-
tate the two Aroclor 1ypes and of using # mixed standard
Although all laboratorics used individual standards, Table
6 results indicate basic similarity 10 results obtained for a
mixed standard. Amv. lors 1242 and 1254, This is probi-
bly duc to ing pas chromatograph column condi
tions, and differing technigues of measuring the vaniows
Aroclors. To measure cheek samples such as these the use
of individual Aroclors is the most desirable. but {or en
vironmemal samples which are neatly always miannes,
use of wmixed standards is analytically fastes and probably
more accurate. Table 7 supports 1his contention; some
aboratorics used mixed standards and some used indi
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TARLE 3. Concentrations of PCB's in fish and shellfish in Now York Stute, 1975
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TABLE 4 (cont’d.). Concentrations of PCB's in fish and shellfish in New York State, 1975

Conimtaamnm us pens,
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TARBLL 4 (cont’d.). Concentrations of PCB's in fish and shellfish in New York State, 1975

CONCERTRALIN O} PeR's.
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TABLE 4 (cont'd ). Concentrations of PCB's in fish and shellfish in New York State, 1975
Councrnraation
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TABLYE 4 (cont’d.). Concontrations of PCB's in Jish and shellfish in New York State, 1975
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TABLE 4 (cont'd.). Concentrations of PCB's in fish and shellfish in New York State, 1975
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TARLE 4 (cont’d.). Concentrations of PCB's in fish and shelifish in New York State, 1975
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TABLE 5. Concentrations of PCBs in fish, 1970--74
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TAVLE § (cont'd.). Concentrations of PCR's in fish. 1970. 74
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TABLE S (cont'd.}. Concenirations of PCR's in fish, 1970-74
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TABLL S (cont’d ). Concentrations of PCB's in fish, 1970 74
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TABLE 7. Lahoratory comparison of PCB'S in fish
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Results cte.

Tubles 4 and S summarize results of the 1975 PCB analvses Vet Yo 2, e, =~ concemtration of PCB

and compilation of eatlier tesuhs. Por the purpose of the of group n.ntl,

disctinsion concentrations s # fuaction of fish length are w2 oete.

not discissed. Dataare being compiled lor use as a re
soutce management oot wherein harvest of specific
lenpths may be regulated o profect the consumer while
using the resowree, Furthermore. concentiation’length-
spevies correlations may shift preferred species manige- Discussion

in conaminated waters to favor that group of sh pCB*y are a whiguitous contaminant of most environments
with » low propensity 1o PO accumalation. Whole fish The source of this manulactiecd compound varics but

Zero coneentrations were inclided i the weighted aver
age. High and low individual readings in cach sample are
included to indicite end points of the data.

analysis results have been separated from flesh analysis s+ poars 1o be primarily industiics, open burning or inciers
The dutn are offered as a weighted average of cach thon of solid wastes and waste oils, or migration feom dis:
individual inalyzed from a composite sample and are de- posal sites (1), Onee in the envitonment, PCB's, like o
rived using the following formula ganochlorine insecticides. are readily availuble for
ot NS et g 2 24 Weighted biomagnification since they are fal soluble compounds ub
CointbtSni2y ) averagpe sorbed and stored in animal lipids. Nadeaw (/0) suggess i
(concentration hypothetical transfer model for the biomagoitication ol

of PCB's) PCB’s in the Hudson River:

_-(Ahsorpliu'n) PLANKTON .((Irav'inyi& Ingestion)
—> SNANS

ISCHARC
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This modet can be modificd (o show direct uptake by cach —-the 1971 analytical reswhs and tho single white bass noted

biotic community from the aqueous phase (/7. 18, 19).
Through this avenue., u steady stale may be achicved with
# short period of time (230 days) in highly contaminated
walers (23, 24). Therefore. monitoring (ish populations
ol annlyzing. properly composited samples for PCB con-
taminntion can indicate whether it is safe 10 consume fish
flesh based on the Tood and Diug Administration action
fevel of 5 ppm. atnd to what degree a watcoway is contami-
nated by PCH's. Indirectly. monitoring studies can show
the need for speeific studies to address the impact of PCB's
on nutural commun:ties and/or populations, and the need te
e coatunte existing discharge permit limits,

The 1975 analyses confirmed that PCB's expressed as
Aroclor 10107124 and/or 1254 were present in detectable
amounts in most fish sampled. The tevel of comtamination
amnd speeific Aroclor vary according 10 waterway size, loca-
tiom, and peripheral land use. Table 4 summarizes the data
tor cdible flesh except in the cases indicated. Following is
a penernd discussion of the findings in cach waterway.

HUDSON RIVER; Stations 1- 8, 32, 34. This major river
system contuing fish with the highest average concentration
of sl PCRCs of any waterway sampled. Sampling nearly
the entire extent ol the river shows that contamination is
widespread f1 - Hudson Falls 1o the mouth of the river.
The averape 1 of contamination decreases in the lower
shes of the Hudson, perhaps through dilwion from
butary waters, deposition in the sedimenty and aguatic
orgamists, und the effects of marine waters. Similar results
weeurred in fish collected from 1970 and 1973 (Table §).

MOBAWK RIVER; Stations 9 und 10. Concentration
S ot 13 anndyses in 1978 exceed the Food uad Deug Admin.
istition nction level of S ppm. Highest average concentra-
tions appear upstream at the Lintle Falls station rather than
at Schenectady ., indicating a souree of contamination sbove
the town of Little Falls. The problem appears localized and
does not allect the eatire waterway as indicated by the
Schencetady sumples

Larlicr samples (Table 5) were either absent or too small to
he compared.

SENECAONEIDA/OWSEGO RIVERS: Stations 1) snd
12 PCR'S are presemt, sveraging 4 ppm. Concentrations
ate lowest ut the Clyde station.

MA(,M(A RIVER; Station 13, Largemouth and

h bass have cone i helow 5 ppm: one
white bass had devels above 10 ppny. The station was lo-
cated below Lewiston, thus ind ng no mujor source of
PO contamination from the Bultalo Niagara Falls indus-
wat complex. Batlier data are tow sparse for di com-
pasison However, additionat study is warranied based on

Vor. 1), No. 2, SirniMuir 1977

above.

LAKE ERIE; Station 14. Samples from Lake Erie were
tuken at (wo locations, Dunkirk and the mouth of Cat
taraugus Creek at Irving. The several species of fish can
taincd levels of total PCB's well below S ppm. This is con
sistent with the 1973-74 data which indicated the preseuce
of the at low conc

LAKE ONTARIO; Stations 15-17. Generally, low levels
of PCB's were found in wurm water species, in contrast (o
the clevated concentrations commonly found in thiee
species of salmonids taken from the lake proper. However,
reduced Jevels weie noted in the sabimon et had migrated
upstream in onc major tributary. the Salmon River (Station
17). A reduction of the body fal through melaboli ac
awning and migration apparently caused
the loss or displacement of some of the PCB burden in the
cdible fiesh.

Comparison of the 1975 data with carlier findings is dif
ficult. General trends indicate that concentrations similar 1o
the present Jevels existed as carly as 1970,

GENESEF. RIVER; Station 18, Analysis of fish tahen
from the Jower portion of the river below the villape of
Industry indicates a potential PCB problem in large Iih In
two samples. onc cach of smallmouth bass and silver red
horse, levels were noted at or near $ ppm. However, the
197) samples. which were analyzed onty lor Aroclor 1254,
indicatc Ievels higher than those found in 1975, Due to the
size of the carlier samples no trends can be idemificd ox-
cept that PCB's (Aroclor IZM) are still present in substan
tial concentrations.

CHEMUNG/SUSQUEHANNA/DELAWARE RIVERS;
Stations 19-21. These three independent river systenis
have been grouped for discussion since they reflect low
tevels of contamination, averaging 1 ppm or less. These
figures are comparable 1o the snmples collected in 1973 i
the Chemung River,

LAKE GEORGE; Station 21, The larger, fatty luhe trout
of Lake George contain levels of PCB's (primarily Arovlor
1254) above 5.0 ppm. Lake George lake wout are known to
have clevated levels of DDT (4). The analytickl methodul

ogy uscd converted only DDT metabolites to dichioroben

zophenone rather than DDT itself. Therefore. PCB Jevels
in luke trout and other species in Lake George, particuluey
ciscos, may bhe overstated. Further study of the Take o8
warranted.

LAKE CHAMPLAIN; Stations 23 and 24. These sations
were Jucated at Ficonderoga and Plattshurgh, respectinels

¥S
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Retlected in the sampling are specics in both the summer
and winter Tisheries as well as the limited commercial
fishery. In all species sampled, 1otal PCB's did not excecd
S ppin although smalimouth bass from Plattsburgh ap-
proached i limit. These dati are consistent with those
obtained in 1971,

ST. LAWRENCE RIVER; Stiations 25 and 26. Fish were
codlected ham two stations, Massana (26) snd Cape Vin-
cemt (25). Aroclar 1254 occurred but Aroclor 1242 did not.
Wableye averaged shout 1.8 ppm: smatimouth bass ranged
fiom 1.62 1o 6.85 ppm. Larlicr dota arc consistent for the
bass but suggest higher levels in bake sturgeon and cadfish,
specivs not sampled in 1975,

BLACK RIVER AND RAQUETTE RIVER; Stations 27

andd 28, Fish from both the Black and Raquetie Rivers had

generally dow levels of PCB contamination. These results
were expeeted sinee the rivers are located in remote arcas
Trom industrial waters,

ONONDAGA LAKE; Stion 31, Several species of fish,
notably brown bullhewd. white perch, smallmouth b,
and walleye. have concentrations of PCR's nem or exc:
ing the DA aetion level of 5 ppm. The lake has been
closed 1o bishing smee 1970 because of mercury pollution.

MARINE WATERS; Station 33. All species of fish and
shelifish tested generally have total concentrations of
PCBS Less than | ppre. On e occasions large oily fish
sl s hinefish have elevated levels: in one case the level
excevdded § ppan,

CHAMPLAIN CANAL; Station 34, Fish from this water-
way indicme the presence of PCR's, primarily Aroclor
1254, Jow levels. A single individual roch bass, sus-
peeted to be a migrant from the Hudson River in the
iy of Fort balward, had levels shove S ppm.

HEMLOCK, CANADICE, AND KEUKA LAKES, AND
MONTEZUMA NATIONAL WILDLIFE REFUGE; Sw-
tions 35, 30, 38, sad 41, These four waters have been
gronped decause they seflect low Jevels of PCB contamina-
o

CANANDAIGUA LAKE; Station 37. Chromatograms ob-
tained lor Tish from this water weee atypical; however, ve-
sulis A mitinlly teported as PCBs. No wse or spills of
PCBs 18 hnown in the waleished

SENECA AND CAYUGA LAKES; Swutions 39 and 40.
Previons use of small amovnts of PCBs by locat indusiry

Ro

may have contaminatud the fisheries. Reselis tor Cayuga
Lake (Station 40) generally confirm the findings of Bache
ctal. (2). Chromatagrams for Sencea Lake display an atyp
ical PCB pattern which is being investigated.

Conclusions

Nonindustriatized or lightly indusirialized watersheds in
New York State (Chemung, Susquehanna, Delaware,
Black. and Raqueite) contain fish with low levebs of
PCB's. Detectable amoums muy result from atmospheric
fallout, accidental spills, or land fill Jcachate. Severnl
waterways have PCB's in amounts exceeding the action
level of S ppm established by the Food and Drug Adminis
tration.

Rivers or waterways receiving contributions from indus

iali contain with high levels of
PCB's. tlesse (/2), Bremer e al. (3), and Veith (22) have
indicated that levels in fish trom the Great Lakes exceeded
5 ppio and that this level has not declined during the past
five yeurs. Information derived during the New York State
1975 sudy (Table 4) confirms these high concemrations in
Lake Ontario. Large, long-lived. or faity fish such as coho
and chinook salmon, brown wrout. and lake trout appear to
biosccumulate PCB’s. gencrally wbove S ppm. A recent
study (2) indicates that in salmonids the PCB tevel is i
recily and proportionally related to the age and oil ol the
fish. Findings in the present swudy generally suppodt s
premise.

The Hudson River below Hudson Falls comains fish with
the highest level of wtal PCB s of any waterway sumpled
Resultts above 50 ppm are not uncommon in the larger
oilier fish: the highest individual concemration recorded
was 559.25 ppm in a large cel. Comparison of the stations
above Fort Edward with those immediately below indivates
that & substantial PCB load is added to the river. This total
loading probably docs not ¢manate from atmosphenie fall
out or from other nondescript sources but rather (rom o
major souree of comamination or storage. Studics ol water
and sediment (7) have isolated industrial sources that we
the subject of lepal proceedings.
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