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EXECUTIVE SUMMARY

In 1976, stimulated by the discovery of broad range PCB contamination
of fish and sediments on the upper Hudson River in New York State, DEP

contamination of finfish and shellfish both within the lower Hudson River
and throughout the state. Since then the "PCB Project" has caught fish
annually and analyzed them for Aroclor 1254, the most Persistent and toxic
mixture of polychlorinated biphenyls. In 1978 analysis for various
organochloride pesticides was also performed after the discovery of
widespread chlordane contamination in the Camden area resulted in fishing
bans on the affected drainages.

which various aquatic organisms in the state are contaminated; to determine
how contaminant levels in fish vary with geography and finally to assess the
suitability of the fish for human consumption. The data for the PCB portion
of the Project has now been analyzed. The data show that a substantial
proportion of the finfish and shellfish analyzed had detectable levels of
PCB's in their edible flesh (75% and 50% respectively). A small percentage,
2.4% of the finfish had levels exceeding the existing FDA action level of
5.0 micrograms of PCB in 1 gram of tissue (ug/g) or 5 Parts per million
(ppm). The FDA has proposed lowering the action level to 2.9 ug/g. A total
of 11.1% of the finfish exceeded the proposed level. None of the shellfish
had contaminant concentrations greater than the proposed 2 ug/g action
level.

The data also show that those fish which are highly contaminated
represent only a few species with the freshwater groups being much lower in
PCB's compared to the saltwater and migratory fish. The geographical
analysis indicates that some drainages and/or geographic sub~regions tend to
have more highly contaminated fish than others and that the heavily
urbanized, northeastern corner of the state, within the
Hudson-Newark-Raritan Bay Complex is especially impacted. The Hudson River
appears to be the most severely contaminated drainage within the state's
water and although the mean Aroclor 1254 levels in its fish has decliped
_since the mid 1970's the levels detected are still at or near the proposed
action level of 2.0 ug/g.

A relationship is shown between Aroclor 1254 and fish lipid content for
a number of species indicating a method of contaminant reduction for the
consumer via fat stripping. That is, if the fatty portion of the fish is
trimmed, (e.g. the belly flap, skin and lateral line) as much as 50% of the
PCB's contained in the fish may be removed. It should also be noted that
two of the species we have identified as having elevated PCB's; Bluefish and
Striped Bass, are quite important to both the recreational and commercial
fisheries in New Jersey. This fact indicates the broad range health threat
associated with the contamination of fisheries and underlines the extreme
sensitivity of human health to aquatic release of toxic chemicals.



And finally, now that susceptible species and critical regions have
been identified, the Department's response to these problems ig being
carefully weighed. Continued surveillance is obviously necessary and the
dissemination of information to the public on how to reduce exposure to
these compounds is surely called for. The management of New Jersey's
fisheries in reference to these residue levels is a topic that is being
approached by all relevant pParties within the Department. These
deliberations will also consider the various options required to protect
public health and reduce future pollution.



INTRODUCTION

The toxicity of Polychlorinated Biphenyls (PCB's) has been known for
many years (1) and recent data indicates that they should be regarded as
potentially carcinogenic in man (2). In the 1960's new analytical
techniques showed PCB's to be ubiquitous and persistent in the environment,
with the river and coastal sediments acting as transient reservoirs (3).
The major factors in the dynamics of PCB distribution within surface waters
are its low solubility, high specific gravity, and high affinity for solids
(4). This results in PCB concentrations within the bottom sediments many
times higher than the overlying waters (5). PCB's are also highly
lipophilic and can biocaccumulate to high tissue concentrations within fish
even when the water concentrations are below the usual detection limits for
the compound. (6, 7, 8).

In 1976, stimulated by the discovery of broad range PCB contamination
of fish and sediments on the upper Hudson River, in New York State (9), the
New Jersey Department of Environmental Protection instituted a comprehensive
program to survey possible PCB contamination of finfish and shellfish both
within the lower Hudson River and throughout the State. The project was
designed with three main objectives: to determine the degree to which
aquatic organisms caught in the State are contaminated; to determine how PCB
levels in fish vary with geography; and finally, to assess the suitability
of the fish for human consumption. In keeping with this last objective, we
decided to amalyze only "edible fillets" of all fish caught, assuming that
this would be a more appropriate indicator of health risk to New Jersey's
consumers. Sampling locations were chosen to incorporate; the major
drainage basins, locations containing known or suspected sources of PCB
contamination, and locations important to either the commercial or
recreational fisheries. Sampling was targeted at a number of indicator
organisms including species of recreational and commercial importance as
well as species to be used as ecological indices. Chemical analysis and
calculation of concentrations, as compared to standards for Aroclor 1254,
were performed on all samples after initial, broad range PCB scans indicated
that this was the major Aroclor most resembling the chromatograms of our
samples.. Standardized composites of five fish were usually analyzed with
periodic analysis of single samples for comparison purposes. The percent
lipid of each sample was also determined since the lipid content of fish has
often been correlated with the bio-accumulation of PCB's (10, 11, 8).
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METHODS

Finfish from freshwater locations were collected by electro-fishing and
gill netting. Estuarine and marine finfish were captured by the use of gill
nets, otter trawls, seines, hook and line, and baited traps. Shellfish
samples were collected using baited traps, bottom rakes and dredges. All
samples were stored in clean, contaminant-free ice chests and kept
refrigerated until processing, usually the following day. Each species
collected from a particular site was processed based upon its ascending
order of lipid content.

Before actual processing all finfish and shellfish were weighed,
measured and speciated. Samples extracted from edible food fish consisted
of a skinned edible fillet portion of the fish. The standard fillet can be
defined as that portion of the fish bounded anteriorly by the pectoral fin,
posteriorly by the caudal fin, and from the mid-dorsal line to the
mid-ventral line, including the rib cage and belly flap. These standard
fillets were either used as an individual sample from a single fish or
combined with other individuals of the same species and size to form a
homogenized composite sample consisting of five fish. Single samples were
100 grams in weight and composites of five fish, 500 grams. When a 100 gram
sample portion was extracted from a standard fillet which exceeded 100
grams, the sample portion was taken from the anterior section of the fillet
proceeding posteriorly until 100 grams was attained. Nonedible fish such as
Menhaden, Killifish or fish that were too small to fillet were ground up
whole in a blender, and used as whole fish samples. Composites made up of
homogenized whole fish contained equal portions from all members in that
composite. All bivalve shellfish, whether submitted for analysis as a
single or composite sample, were homogenized as whole body samples,
excluding the shell. Crab and lobster samples consisted of the edible meat
portions with the hepatopancreas analyzed separately. Processed samples
were packaged in contaminant free aluminum foil, labelled, and stored frozen
until analysis.

Field storage of all collected samples was in contaminant free
containers and wet ice. Lab surfaces and preparation equipment were
continually scrubbed and rinsed with pesticide grade hexanes, between sample
processing.

The homogenized fish samples were extracted and quantified by gas
chromatography at the New Jersey Department of Health Laboratory. They used
the U.S. Environmental Protection Agency's Methods (12) with slight
modifications in the initial tissue preparation and extraction section.
Seven grams of tissue were soxhlet extracted for six hours in a 3:1
hexane-acetone mixture. The extract was then partitioned with acetonitrile
which was again extracted with hexane and then isolated on a florisil
column. Final elutate was then concentrated and characterized by gas
chromatography and quantified by comparison with an Aroclor 1254 standard. A
Tracor Model 222 gas chromatograph was used with an electron~-capture
detector. EPA quality assurance guidelines were followed and a percent
recovery was calculated using known concentrations of standards after every
twelve samples were run.



Fish normally exhibit contagious spatial distributions (clumped) and
fish monitoring data is nearly always log-normal or negative binomial (16).
As a result data for fish-distribution investigations must be transformed
prior to analyses, and if no suitable transformation can be found
non-parametric analyses must be used. FDA however, does not attempt any
spatial-watershed analysis but a fish-lot analysis of an existing composite
of tissue (not per fish) and they use the arithmetic mean in all summations
(Elizabeth Campbell, FDA, personal communication). To compare our data with
FDA, we uséd arithmetic means but utilized non-parametric tests elsewhere as
the level of analysis required.












































































































