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Mean concentrations were lower (though not statisti­
cally significant) in 1989 than 1986 during dumping.

Sediment Deposition and Resuspension __

Measurement of fallout (Cesium-137) and natural
(Berylium-7) radionuclides in sediment cores indicated
that the highest rates ofnet accumulation offine-grained
particles (a few centimeters per year) in the study area
occurred along the axis of the Hudson Shelf Valley up
to several kilometers down-valley from the dredged spoil
disposal site and former sewage sludge disposal site.
This suggests resuspension of disposed material and
down-valley transport.

The high concentration of 2,3,7,8-TCDD (dioxin)
found in sediment samples between the sludge and
dredged material dumpsites probably resulted from
the disposal of materials dredged from the lower Passaic
River and Newark Bay.

Erodibility and sludge marker studies along the
Hudson Shelf Valley indicated short-term storage of
sludge in the Christiaensen Basin followed by
resuspension events probably coinciding with wind­
driven currents. An exponential down-valley decline in
sediment erodibility and sludge markers (chemical con­
taminants and Clostridium peifringens spores) was dem­
onstrated, but station depth and width of the Hudson
Shelf Valley governed deposition and subsequent
resuspension potential. A predictable relationship be­
tween grain size and erodibility was demonstrated, per­
mitting development of erosion models based on shear,
grain size, and porosity values.

The peak in sediment erodibility shifted down the
Hudson Shelf Valley about 50 km during 1987-89 ex­
cept for an unexpected peak that appeared in the
Christiaensen Basin-Hudson Shelf Valley in 1989. The
unexpected increase in erodibility and Clostridium spores
inJune 1989 may be explained by the increase in dump­
ing of dredged material at the 6-mile site during that
spring. It is also likely that heavy metals found in upper
Hudson Shelf Valley sediments resulted from the
dredged materials disposed at that site rather than from
the 12-mile dumpsite.

The dominance of Dichlorodiphenyltrichlorethane
(DDT) over Dichlorodiphenyldichlorethane (DDD) in
surface particulate matter samples indicates that
resuspension and Hudson-Raritan discharge were only
minor sources of these compounds to the surface wa­
ters. Based on analysis of samples from the shelf break,
it is conjectured that the DDT contamination of surface
waters in the vicinity of the dumpsites is dominated by
regional inputs derived from coastal aerosol transport
during spraying of DDT prior to the domestic ban in
1972. The dominance of DDD over DDT in the near-

bottom, suspended-particle sample is evidence of
resuspension.

Abundance and Distribution of
Clostridium peifringens

During dumping, exceptionally high concentrations of
C. perfringens spores (1.7 X 105/ g), a specific indicator
ofsewage contamination, were observed at station NY6,
the most polluted station nearest the dumpsite. Spore
concentrations increased with increasing bottom depth
throughout the study area and decreased with distance
from the 12-mile dumpsite. Significant decreases in
spore concentrations, temporally related to the cessa­
tion of dumping, were observed at this and two other
sites sampled frequently. During dumping, approxi­
mately 27% of the 350 km2 area surveyed had C.
perfringens spore concentrations exceeding 1 x 104/g;
3.3 years following cessation, only 10% of the area
surpassed these levels.

In April 1991, sediment profiles revealed generally
increasing densities of Clostridium spores with sediment
depth. Spore concentrations 2-10 cm below the surface
were comparable to concentrations observed in the
surface layer during dumping. Also spore concentra­
tions in surface sediments at NY6 were still exception­
ally high (>1 x 104/g) and levels comparable to New
York Bight "background" (10-100 spores/g) would not
be expected until the year 2000.

Demersal Finfish and Megainvertebrates __

There was considerable spatial homogeneity in the dis­
tribution and abundance of species captured in trawls.
After cessation of dumping, there were no significant
changes in distribution and abundance that could not
be accounted for by natural variability, except for a
60% increase in lobster abundance at the most heavily
degraded station, NY6. Lobster fishing effort increased
in the vicinity of the dumpsite largely because of the
elimination of pot fouling by sludge.

Returns from winter flounder, Pleuronectes americanus,
tagged between July 1986 and August 1989 indicated
that fish moved between the dumpsite area and the
embayments of New York and NewJersey as well as into
more northerly waters. Winter flounder from the
dumpsite may represent a mix of inshore populations
that may be in transit from areas that become subopti­
mal or may be part of the spawning migration.

From observations ofgross pathology ofwinter floun­
der, the incidence of finrot and internal lesions were
apparently reduced, supporting the initial working hy­
pothesis that disease would decrease. This low level
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reflects the same pattern of decline in finrot observed
in the New York Bight over the past two decades. There
were no significant changes in incidence oflyrnphocystis
(viral) or Glugea (microsporidial) infections or in gen­
etic abnormalities (bentfin and ambicoloration).

There were only minor shifts in the diets of winter
flounder, red hake, Urophycis chuss, and American lob­
ster, Homarus americanus, after the cessation of dump­
ing or among the sludge-influenced stations. This may
be due to the species' mobility and high degree of
variability in food habits. The notable exception to this
was the decrease in frequency of Capitella capitata (a
pollutant-indicator polychaete) in winter flounder stom­
achs at the most heavily degraded station (NY6) from
20% during dumping to less than 0.1 % in the post­
dumping period. This reflects the decrease in Capitella
populations at that site. In addition, sewage artifacts
(hair balls, fibers) in lobster and red hake stomachs
decreased markedly, signaling improvement in the qual­
ity of ingested material and presumably forage habitat.

Analyses of organic contaminants in hepatic tissues
of winter flounder and lobster collected from the vicin­
ity of the dumpsite during dumping and after cessation
showed that concentrations of PCB's in both species
were significantly higher in samples collected from
nearer the dumpsite than from the reference area. In
addition, lobster values were significantly higher than
those for winter flounder.

Benthic Species

As predicted prior to the study, significant increases in
the number of crustaceans, molluscs, and total species
collected in grab samples occurred at the most heavily
degraded station (NY6), and increases were greater at
both sludge-influenced stations (NY6, R2) than at the
reference area (NYU). The decline in the pollutant­
indicator species Capitella capitata coupled with the re-

appearance of more pollution sensitive amphipods fur­
ther supported the chemical evidence that habitat qual­
ity had improved within two years after dumping
stopped. However, samples collected 38 months after
dumping ended still contained quantities of material
identified as sludge related.

Shellfish Closure Area

Mter cessation of dumping, numbers of coliform bacte­
ria decreased substantially in the sediments in and
around the dumpsite but remained high in deeper
waters to the west and down the Hudson Shelf Valley.
Although Clostridium spores continued to persist, as of
May 1990 most of the areas sampled, with the exception
of the Christiaensen Basin, would have met the current
standards to permit reopening of the shellfish growing
area. This would allow the U.S. Food and Drug Admin­
istration to reassess closure areas and reopen the area
for harvesting.
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