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Appendix A

Sampling station maps

















Appendix B

Analytical detection values



Analytical Detection Values for Sediment Samples

               Parameter                            DL              Parameter                              DL
PAHs (ug/kg, dry wt.) Major and Trace Elements (ug/g, dry wt.)
Acenaphthene 12,24 Aluminum (Al) 200
Acenaphthylene 12 Antimony (Sb) 0.1
Anthracene 12 Arsenic (As) 0.24
Benzo(a)anthracene 12 Cadmium (Cd) 0.018
Benzo(b,k)fluoranthene 12,31 Chromium (Cr) 0.1
Benzo(g,h,i)perylene 12,25 Copper (Cu) 0.44
Benzo(a)pyrene 12 Iron (Fe) 40
Benzo(e)pyrene 12 Lead (Pb) 0.15
Biphenyl 12,24 Manganese (Mn) 3.5
Chrysene 12 Mercury (Hg) 0.01
Dibenz(a,h)anthracene 12,32 Nickel (Ni) 0.4
2,6-Dimethylnaphthalene 12 Selenium (Se) 0.1
Fluoranthene 12 Silver (Ag) 0.013
Fluorene 12,24 Tin (Sn) 0.1
Indeno(1,2,3-C,D)pyrene 12,30 Zinc (Zn) 1.5
2-Methylnaphthalene 12
1-Methylnaphthalene 12,24 PCBs (ng/g, dry wt.)
1-Methylphenanthrene 12,30 2,4'-dichlorobiphenyl (8) 2
Naphthalene 12 2,2',5-trichlorobiphenyl (18) 2
Perylene 12 2,4,4'-trichlorobiphenyl (28) 2
Phenanthrene 12 2,2',3,5'-tetrachlorobiphenyl (44) 2
Pyrene 12 2,2',5,5'-tetrachlorobiphenyl (52) 2
2,3,5-Trimethylnaphthalene 12,33 2,3',4,4'-tetrachlorobiphenyl (66) 2

2,2',4,5,5'-pentachlorobiphenyl (101) 2

Pesticides (ng/g, dry wt.) 2,3,3',4,4'-pentachlorobiphenyl (105) 2
o,p’-DDD 1 2,3',4,4',5-pentachlorobiphenyl (118) 2
p,p’-DDD 1 2,2',3,3',4,4'-hexachlorobiphenyl (128) 2
o,p’-DDE 1 2,2',3,4,4',5'-hexachlorobiphenyl (153) 2
p,p’-DDE 1 2,2',4,4',5,5'-heptachlorobiphenyl (170) 2
o,p’-DDT 1 2,2',3,3',4,4',5-heptachlorobiphenyl (180) 2
p,p’-DDT 1 2,2',3,3',4,4',5,5'-heptachlorobiphenyl (187) 2
Aldrin 1 2,2',3,3',4,4',5,6-octachlorobiphenyl (195) 2
alpha-Chlordane 1 2,2',3,3',4,4',5,5',6-nonachlorobiphenyl (206) 2
trans-Nonachlor 1 2,2',3,3',4,4',5,5',6,6'-decachlorobiphenyl (209) 2
Dieldrin 1
Heptachlor 1 Butyltins (ng/g, dry wt.)
Heptachlor epoxide 1 Monobutyltin 5
Hexachlorbenzene 1 Dibutyltin 5
Lindane (gamma-BHC) 1 Tributyltin 5
Mirex 1 Tetrabutyltin 5

AVS/SEM (ug/g, dry wt.) Dioxin & Furan Congeners (ng/kg, dry
wt.)

AVS 5 Detection limits for dioxins and furans varied by
SEM-Cd 0.2 sample.  See accompanying data disk for

detection
SEM-Cu 0.5 limits.
SEM-Hg 0.07
SEM-Ni 0.5
SEM-Pb 1
SEM-Zn  5  

Two values for a detection limit represent values achieved for 1993 and 1994 samples, respectively.















































































































































Appendix E

Tables:

E-1) Area-weighted mean concentrations
E-2) Percent of area exceeding ERM values





















Appendix F

Dioxin bioaccumulation calculation



Theoretical Bioaccumulation Potential (TBP) Calculation

Because the relative toxicity of congeners to humans may differ from toxicity to aquatic
organisms, different toxicity equivalents have been defined for humans and for [aquatic]
"ecological systems."  Human toxicity equivalents are probably closer to those of other mammals
and birds than the equivalents for aquatic organisms.  Preliminary efforts to define toxicity
equivalency factors for aquatic "ecological systems" are based solely upon laboratory mortalities
of early life-stage fishes (U.S. EPA 1993; Cura, Heiger-Bernays and Bucholz 1995, p.2-11).  
These preliminary toxicity equivalency factors for aquatic ecosystems are so uncertain (indeed,
completely unknown for several congeners) that they are not used here.  Further, it is clear that
fish-eating birds and mammals, including humans, are at much greater risk from dioxins/furans
than the benthos (U.S. EPA 1993; Cura, Heiger-Bernays and Bucholz 1995).  Consequently this
investigation attempts to estimate dioxin/furan concentrations in  sediments which would not be
a risk to humans or fish-eating wildlife.

Measured concentrations of 2,3,7,8-TCDD and the "human health toxicity equivalents" of all
dioxin/furan congeners - expressed as weighted additive equivalents - are summarized in Table
4.3.1.  The biotic effects of 2,3,7,8-TCDD alone are not interpretable.   Concentrations of this
single isomer are shown only because they are comparable to commonly reported 2,3,7,8-TCDD
values.

We attempt to estimate a “safe” concentration of dioxins/furans (expressed as human health
toxicity equivalents) in sediments, based upon a presumably protective range of concentrations in
fishes, and an estimated relationship between sediment and fish concentrations.  First, we specify
dioxins/furans concentrations in fishes that seem to pose low and high risks to humans and
wildlife. The range of 0.7 to 7 pptr dioxins/furans in fishes is presumed to embrace low to high
risks for piscivorous mammals - probably the organisms at greatest potential risk (U.S. EPA
1993, Table E-1).  Following the NYS Department of Health, we presume that 10 pptr in fishes
protects against effects of dioxins/furans in adult humans unless exceptionally large quantities of
fishes are eaten.  Thus we consider a protective range for mammalian wildlife of one pptr (low
risk) to 7 pptr mean fish concentration (high risk), and presume that 7 pptr is also a low risk to
most adult humans.  

We then work down the food web from fishes to estimate a “safe” range of dioxins/furans in
sediments.  Wide ranges have been measured for dioxin/furan biomagnification from benthic
invertebrates to fishes.  We use an intermediate value of two (U.S. EPA 1993; Cura, Heiger-
Bernays and Buckolz 1995).  Thus, our “high risk” concentration of 7 pptr in fishes would result
from 7/2 = 3.5 pptr in the benthos.  Dioxin/furan concentrations in the benthos are estimated
from: (1)  the “accumulation factor” of dioxin/furan transfer from sediment to benthos, (2)
dioxin/furan concentration in sediment, (3) lipid content of the benthos, and (4) fraction of
organic carbon in the sediments.  This relationship has been expressed as an estimator of
“theoretical bioaccumulation potential” (TBP) of benthic infaunal organisms (U.S. EPA 1993):

TBP = AF(Cs@%L)/%TOC



where: TBP = 2,3,7,8-TCDD human health equivalents in benthic tissue (pptr, wet wt), AF = 
accumulation factor, or dioxin/furan concentration in benthos as fraction of concentration

in sediment, 
 Cs = dioxin/furan concentration in sediments, 
 %L = percent lipid in fishes, and
 %TOC = percent total organic carbon in sediments.
   

In our “high risk” case, TBP=3.5 pptr.  Measured accumulation of 2,3,7,8-TCDD and 2,3,7,8-
TCDF from sediments to marine invertebrates has ranged from 0.24 to 1.0 times the sediment
concentration (Pruell et al. 1993).  We assume an intermediate  sediment to polychaete
“accumulation factor” (AF) of 0.5.  Percentages of lipid in the benthos are typically near 1%, and
3% total organic carbon is common in Harbor sediments.  

Using these assumed and typical values, we can solve for a range of presumably safe, but
mammalian wildlife “high risk” dioxin/furan concentrations in sediments:

3.5 pptr = 0.5(Cs@.01)/.03
 Cs = 21 pptr.

Similarly, our estimate of  “low risk” concentration in the benthos (TBP) is half the low risk
protective concentration in fishes (1/2=0.5 pptr).  So, low risk sediment concentrations are:

0.5 pptr = 0.5(Cs@.01)/.03
 Cs = 3.

As mentioned above, we presume that even the high risk sediment concentrations (21 pptr) pose
low risks for most adult humans.  Hence these sediment concentrations apply to piscivorous birds
and mammals.  Several major uncertainties are inescapable in estimating these presumably
“high” and “low” risk sediment concentrations for wildlife.  Some uncertainties are so great that
we can not even rank their severity.  One obvious uncertainty is variability in wildlife exposures
to dioxins/furans, and assimilation efficiencies, from foods, sediments and water.   This
obviously varies with the top carnivore involved, food available to the carnivore, differential
bioaccumulation in the food web, etc.  (U.S. EPA 1993).  Also, dose-response relationships such
as the above equation for theoretical bioaccumulation potential have little empirical support from
few environments.  Even if the TBP equation is robust, all the predictor variables are spatially
heterogeneous, probably ensuring imprecise estimates of mean dioxin/furan concentrations in the
benthos even if field measurements were extensive.  Further, there are few direct measurements
of variability in the most important variables, e.g., concentrations of dioxins/furans in
commercial and recreational fishes.  Hence, there is little basis for estimating the distributions of
these variables.  















































Appendix H

Clostridium perfringens results



Clostridium perfringens results

Concentrations of Clostridium perfringens spores have been used as an indicator of sewage
contamination (Hill et al., 1993; O’Reilly et al., 1995).  C. perfringens is a obligate anaerobe
bacterium found in fecal material.  It can survive extreme environmental conditions.  This study
evaluated the concentrations of the spores in Harbor sediments.  The laboratory procedure was
the membrane filter method of Emerson and Cabelli (1982).  Mean concentrations of C.
perfringens spores are expressed as confirmed counts per gram (wet weight) of sediment.

The Lower Harbor had the lowest mean spore count of the sub-basins in the Harbor (Table J-1). 
The other three sub-basins of the Harbor all had similar mean spore concentrations, although
variability was high. The mean spore concentration in western Long Island Sound was an order
of magnitude lower than the Harbor mean.

Table J-1
Area-weighted Mean Concentrations of C. perfringens

(± represent 90% confidence intervals)

Harbor Jamaica
Bay

Newark
Bay

Lower
Harbor

Upper
Harbor

W. LI.
Sound

Bight
Apex

Mean number of C.
perfringens spores
(# spores/g-wet
weight)

2440
716

4171
5187

5977
3335 

935
355

5156
2015

237
67

556
536

Background concentrations of C. perfringens in surficial sediments from the outer New York
Bight continental shelf of Georges Bank are 10-20 spores/g (dry weight) (Cabelli and Pedersen,
1982).  Mean concentrations in the Harbor, western Long Island Sound and the Bight Apex were
significantly above background (even after converting from wet weight to dry weight).
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