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FOREWORD 

The Marine Ecosystems Analysis (MESA} Program was begun in 1972 
by the National Oceanic and Atmospheric Administration. The New York 
Bight was selected for the initial study because of the significance and 
urgency of its environmental problems. The Bight extends seaward over 
39,000 km2 (15,000 square miles) from Long Island and New Jersey to 
the edge of the continental shelf, some 150 - 180 km (80 - 100 nautical 
miles) offshore. It is the repository of wastes from over twenty million 
people and numerous industries. Annually, the Bight receives about nine 
million metric tons of sewage sludge and industrial waste, and five 
million tons of dredge spoil. Despite such heavy industrial use, the 
Bight is an important environmental resource. Rich and abundant commercial 
and recreational fisheries occupy these waters, and wildlife sanctuaries 
dot the less populated shores. · ·' 

The New York Bight Project was initiated in 1973 to detennine the 
condition of the ecosystem in the Bight and to determine where significant 
environmental problems are, or could develop in the future. The Project 
was not intended to solve all marine problems of the Bight, but to provide 
infonnation and data upon which management and planning decisions could 
be based. The goals were to develop an extensive understanding of the 
ecosystem processes and to study pollutants and other man-related stresses 
on the New York Bight. 

C Celsius 
ca. - circa (approximately) 
em - centimeter(s) 
di a - diameter 
g gram(s) 
g gravity 
h - hi gh, he i ght 
hr - hour(s) 
id - inside diameter 
L - 1 iter(s) 
l - 1 ong, length 

ABBREVIATIONS 
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min - minute ( s) 
pg - microgram(s) 
pl - microliter(s) 
mg - milligram(s) 
mL - milliliter(s) 
ng - nanogram(s) 
nl - nanoliter(s) 
rpm - revo 1 uti ons per minute 
sec - second(s) 
temp - temperature 
wt - weight 
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INTRODUCTION 

In 1976 the National Oceanic and Atmospheric Administration (NOAA) 
established the National Analytical Facility (NAF) to provide NOAA's environ­
mental programs with detailed information on the types and amounts of trace 
chemical contaminants in the marine environment [1]. As in other NOAA envi­
ronmental programs, the Marine Ecosystem Analysis (MESA) Program must contend 
with trace analyses of extremely complex mixtures of chemicals which are 
difficult to isolate, identify, and measure. These analyses require highly 
trained analytical chemists and advanced analytical instrumentation which 
are not readily available to NOAA either in academia or in the private sector. 
Hence, NAF developed analytical techniques and performed state-of-the-art 
trace an~lyses for MESA's New York Bight Project. 

The overall goals of the New York Bight (NYB) Project are "to develop a 
comprehensive understanding of the processes and interrelationships of the 
ecosystem and to determine the fate and effects of pollutants and other man­
related stresses on the New York Bight" [2]. For these purposes, the bound­
aries of the New York Bight are defined to extend from Cape May, New Jersey 
to Montauk Point, New York, and seaward to the 200 meter isobath (Fig. 1). 
Because of concentrated pollutant input, most of the effort has been concen­
trated in the Apex of the Bight. The portions of the New York Bight Project 

Figure 1. The New York Bight 



addressed by NAF in this report are contained in work units I.C.7 and I.E.l 
of the NYB Technical Development Plan [2]. The following sections are 
pertinent to this report: 

UNIT I.C.7 

"The range of compounds to be analyzed is to be severely restricted 
from FY 77 through the end of the Project. Aromatic petroleum hydro­
carbons and chlorinated hydrocarbons have been selected as models of 
organic contaminants. Additional classes of compounds will be exam­
ined according to recommendations of the work unit detailing the 
most critical contaminants of the Bight." 

"In 1977, a 1 imited number of selected sediment samples from impacted 
and unimpacted areas wi 11 be scanned for a broad range of organics. 
This exercise will provide an additional check to assure that no 
major compounds are overlooked. Their concentrations will be mea­
sured in the most significant input sources to the Bight, in sedi­
ments, and in suspended particulates." 

UNIT I.E.l 

"The aim of this effort is to determine the concentrations of 
selected synthetic organic compounds (PCBs, petroleum hydrocarbons, 
chlorinated hydrocarbon pesticides and other artificial organic 
compounds} in food organisms (additional groups of compounds will be 
analyzed if recommended by the work unit on critical contaminants in 
the Bight)." 

"In 1977, selected specimens of a wide variety of organisms will be 
scanned for a broad spectrum of organic contaminants. At a minimum, 
liver and muscle tissue (in fish) will be analyzed. The aim of this 
portion of the work unit is to assure that no important class of 
organic pollutant has been omitted from the routine analysis." 

From these portions of work units I.C.7 and I.E.l, a single overall 
objective of NAF's role was derived, vis.: To determine the levels of arenes 
and PCBs and related compounds in samples of the marine environment and 
biota from the New York Bight for use by MESA and other agencies having 
interest in data on the level of these contaminants in the New York Bight. 

In pursuit of this objective, the following general strategy was 
employed: samples of sources, environmental sinks, and biota would be for­
warded on instruction by the MESA New York Bight office. The samples would 
be collected by .NOAA's Northeast Fisheries Center (NEFC} personnel from 
Milford, CT and Sandy Hook, NJ. These samples would be collected in a NAF­
approved manner that avoids incidental contamination of the samples. In 
general, sample contact would be confined to stainless steel, aluminum, 
glass, or Teflon surfaces which have been thoroughly pre-cleaned with labora­
tory detergent and rinsed with water, then rinsed sequentially with ultra­
pure acetone and methylene chloride (comparable in purity to Burdick and 
Jackson's "distilled in glass" grade or Mallinckrodt's "nano-grade" quality). 
Then the samples would be frozen and shipped vi a air freight to Seattle. Up 
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to 300 samples were planned to be analyzed from May 1977 to April 1979. 
Distribution of sub-samples for intercalibration quality assurance would he 
arranged by NAF. The standard data reporting format of NODC/EDIS [3] would be 
followed in archiving the analytical results. 

I. MATERIALS 

A. Apparatus 

Meat Grinder, hand operated. 
Tissue Homogenizer - Tekmar Tissumizer with SOT motor and 182 EN shaft 

and generator. 
Ball-Mill Tumblers, with frame, roller bars, and motor - Model 8-PA, 

Scott-Murray Manufacturing, 8511 Roosevelt WayNE, Seattle, WA 98115. 
Drying Oven. 
Centrifuge. 
Hater Bath. 
Tube Heaters- Kontes No. K-720000, 6-tube model with aluminum inserts 

for heating from tip of tube. 
Tube Inserts, custom made from 7/8" dia aluminum rod, 2" h, with hole 

same dia as tube tip, 7/8" deep at center of one end. 
Aluminum Weighing Dish, disposahle. 
Spatulas. 
Scalpels. 
Hemostats. 
Glass Wool. 
Aluminum Foil. 
Boiling Stones, Teflon- Bel-Art Products No. 41001. 
Gas Chromatograph, microprocessor controlled, with automatic sampling and 

injection, FID and ECD - Hewlett-Packard, Model 5840A. 
Mass Spectrometer, EI with data system- Finnigan 3200 Mass Spectrometer, 

INCOS NOVA 3 computer. 
Ultraviolet Light- t~ineralight 

B. Glassware 

Tumbler Bottles, 1-L glass .bottle for tumbler - Wheaton No. 219180, 
equipped with solid Teflon cap custom-machined from 3.8 em dia rod, 
3.0 em h. · 

Snyder Distilling Columns, 3-section, 24/40 STJ - Kontes No. K503000, 
size 121. 

Concentrator Tubes, 25 ml, 19/22 STJ - Kontes No. K -570050, size 2525. 
Chromatography Columns, 19 mm id, with reservoir and Teflon stopcock -

Kontes No. K-420280, size 232. 
Buchner Funnels, fritted disc., coarse porosity, 150 mL. 
Beakers, 250, 400, 600, 1,000, and 2,000 mL. 
Erlenmeyer Flasks, Pyrex, 24/40 STJ, 500 mL - Pyrex No. 5,000-500. 
Erlenmeyer Flasks, wide-mouth, 500 mL. 
Glass Capillary Columns, 30 m x 0.25mm id, coated with SE-54 - J & W 

Scientific. 
Reflux Column, modified micro-Snyder - Kontes No. K-569251, 3-19, further 

modified by Vigreaux indentations. 
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Separatory Funnels, pear-shaped, with Teflon stopcock, 250 IlL and 1 L. 
Funnels, powder. 
Funnels, long-stem. 
Funnel, custom-made,~· 170 IlL capacity, stem: 10.5 mm id x 100 mm 1, 

bent 45° in middle. 
Funnels, go-mm, curved-stem, bent 45° in middle. 
Cylinders, graduated, 50 ml, 100 ml. 
Pipets, disposable, Pasteur-type, 2 IlL. 
Wash Bottles, Teflon, 500 ml - Nalge, No. 2403-0500. 
Centrifuge Tubes, with Teflon-lined screw-cap, 50 ilL, 100 IlL. 
Glass Rods. 
Syringes, 250 and 500 ~L, 1 IlL. 
Vials, with Teflon-lined septa, screw caps- Varian, #96-000099-00 

C. Solvents and Reagents 

Acetonitrile. 
Copper, fine granular- Mallinckrodt No. 4649. 
Cyclohexane. 
Dichloromethane (CH2Cl2l 
Distilled Water, filtered, distilled in glass. 
Florisil - 60-100/PR, activated at 1250°F. 
Hexamethylbenzene 
Hexane (C5H14) 
Hydrochloric Acid (HCl). 
2-Propanol. 
Methanol (CH30H). 
Pentane (n-C5H12l. 
Perylene.-
Sand, Ottawa, kiln-dried, 30-40 mesh. 
Sej?hadex LH-20. 
Silica Gel, grade 923 (Davison), 100-200 mesh (nominal). 
Sodium Sulfate, anhydrous (Na2S04). 
Tecnazene (2,3,5,6-Tetrachloronitrobenzene) 
1,3,5-TriisopropYlbenzene. 

D. Standards, blanks and spikes. 

1. Recovery Internal Standard (R/I-Std). An aromatic R/I-Std is added 
to each sample to assess recovery efficiency: methanol solution 
containing ca. 50 ng/lll 1, 3, 5-tri isopropyl benzene, the exact concen­
tration of which is known. 

2. Reagent Blank. Run a "reagent blank" analysis with each set of samples 
i.e., an analytical run with only sample omitted. 
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4. GC Internal Standard (GC/I-Std). The GC/I-Std contained 80 ng/j.lL 
hexamethylbenzene and 4 ng/pl tecnazene (2,3,5,6-tetrachloro­
nitrobenzene) in hexane. 

E. Preparation of Apparatus and Reagents 

1. Solvent purity. Solvents must be of highest purity commercially 
obtainable. Check eac_h for interfering con_taminants. Sometimes, 
solvents must be repurified and redistilled. 

'\ .. . i .. ·. \: 

2. Decontamination of apparatus. All materials contacting sample ore 
rep.gents must be glass, Teflon, or metal.-'All. surfaces that::contact 
sample must be washed with CH2c1 2 before us·e. 

3. Preparation of activated silica gel. Place silica gel fn 150•,c oven· 
for 24 hr. Cool to room temp in desiccator prior to use. 

4. Preparation of activated Florisil. Same as 3. 

5. Pregaration of sand. Wash sand with CH2Cl'2 and let dry. Place sand in 
150 C oven for 24 hr. ·cool to room temp in desiccator prior to use. 

6. Preparation of Na2S04. Same as 5. 

7. Preparation of activated copper. Cover copper granules with 12 N HCl 
and let stand~· 3 min. Wash copper granules thoroughly with CH30H 
to remove HCl. Then wash thoroughly with CH2cl 2 to remove CH30H. Let 
dry at room temp. Prepare just prior to use. 

8. Preparation of 2% NaCl. Dissolve 20 g CH2Cl2-washed NaCl in distilled 
water and make up to 1 L. . 

9. Peryl ene calibrating sol uti on. 25 g/ml cycl ohexane/2-propanol (2/l). 

II. WATER 

A. Sample extraction. 

1. Measure sample volume in a 1-L graduated cylinder and pour into a 2-L 
separatory funnel. 

2. Pour CH2Cl2 equaling 4% of the aqueous volume into the separatory 
funnel. 

3. Stopper funnel and shake vi9orously for 2 min, then allow the phases 
to separate. 
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4. Drain the lower (CH2Cl2) phase into a 500-mL Erlenmeyer flask, 
leaving any emulsion behind. 

5. Add CH2Cl2 equal to 2% of the aqueous phase, and shake vigorously 
for 2 min, then allow the layers to separate. 

6. Repeat steps 4. and 5., draining the lower phase into the same flask 
containing the first CH2Cl2 extract. 

7. Drain the lower (CH2Cl2l phase into the flask containing the previous 
CH2Cl2 extracts, but this time carry along any emulsion layer. 

8. Discard the aqueous phase and dry the combined CH2Cl2 extracts over 
Na2S04. 

B. Proceed to VI. 

III.SEWAGE SLUDGE 

A. Sample preparation. 

1. Shake sample vigorously to mix solids with water, and immediately pour 
a 100-ml portion into a graduated cylinder. 

2. Transfer the measured portion to a 100-mL centrifuge tube, add 200 ~L 
of R/I-Std., and centrifuge at 3000 rpm for 5 min. 

3. Decant supernatant layer into a 250-ml separatory funnel. Proceed to 
B. with solids (pellet). 

B. Extraction of pellet. 

1. Add 50-ml of 2/1 CH2Cl2/CH30H to the pellet rema1n1ng in the centri­
fuge tube, and homogenize the mixture with the Tissumizer for 30 sec. 

2. Centrifuge the mixture for 5 min at 3000 rpm. 

3. Decant the liquid into the 250-ml separatory funnel containing the 
aqueous portion from A.3. 

4. Repeat steps B.1.-3. 

C. Extraction of aqueous phase 

1. Stopper the 250-ml separatory funnel containing the liquid phases 
from sections A. and B. above, invert it and swirl gently for 1 min. 

2. Drain the lower (CH2Cl2) phase into a second 250-ml separatory funnel, 
leaving any emulsion behind. 

3. Add 50 mL of CH2Cl2 to the aqueous phase in the first 250-ml 
separatory funnel. Stopper the funnel, invert it, and swirl gently 
for 1 min. 
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4. Drain the lower (CH2Cl2l phase into the 250-ml separatory funnel 
containing the first CH2Cl2 phase from C.2., carrying along my 
emulsion phase present. 

5. Add 100 mL of 2% aqueous NaCl to the funnel containing the CH2Cl2 
extracts, stopper funnel, invert it, and swirl for 1 min. Allow 
phases to separate, then repeat steps 2.-4., draining the CH2c1 2 extracts into a 500-ml Erlenmeyer flask. 

D. Proceed to VI. 

IV. BIOTA 

A. Sample preparation. 

1. Dissect tissue under contaminant-free conditions. 

2. Compositing and weighing of samples. 

a. Small samples: Mince tissue (ca. 3-4 em deep) in 250-ml beaker, 
using seal pel. 

Large Samples: Grind tissue in meat grinder, collecting in 1-L 
beaker. 

l 

b. Homogenize ca. 150 ml minced or ground tissue with Tissumizer, 
using speeds-to medium or high (do not overheat). 

c. Weigh 10 ± 0.5 g of homogenized tissue to nearest 0.01 g into 
tared 100-ml centrifuge tube. 

d. Weigh separate sample for dry wt determination [4]. 

e. Prepared reserve sample. Fill 50-ml screw cap centrifuge tube 
with homogenized tissue (allow space for expansion) and store 
in freezer. 

3. Homogenization of samples - Add 15 ml 2% aqueous NaCl to the 10 g 
of tissue in 100-ml centrifuge tube. Add 200 pl R/I-Std. Homogenize 
mixture with Tissumizer for 15-20 sec. 

B. Solvent extract 

1. Sample extraction 

a. Add 50 ml 2/1 CH2cl 2/CHJOH to homogenized tissue in 100 ml 
centrifuge tube from IV.A.3. 

b. Mix for 1 min with Tissumizer at medium speed. Wash probe into 
tube with 2% aqueous NaCl • Centrifuge mixture for 10 min at 
2,000 rpm. 
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c. Cautiously decant both aqueous and solvent phases into 250-ml 
separatory funnel, using a Pasteur pipet to tilt compacted residue. 

d. Repeat a., b. (wash probe with 2/1 CH2Cl2/CH30H instead of NaCl 
so 1 uti on), and c., using same separatory funne 1 • 

2. Aqueous wash and back-extraction 

. a. Add 5Q mL 2%. ,aqueO\lS NaCl to solvent extract in separatory funnel, 
· · · · .stopP,er, a:~d: gently swirl for 1 min. Release pressure frequently. 
····' ' Let stand until liquid phases separate. Use Pasteur pipet to break 

up emul'sidn.,, ' : , , · 

b. Drain the lower (CH2Cl2) phase into a second 250-mL' separatory 
funnel. Add 10 mL CH2Cl2 to aqueous phase in first separatory 
funnel. Invert and swirl for 1 mi il. Let' phases separate and 
,drain CH2Cl2 phase into the second separatory funne 1. Inc 1 ude 
'ernul sian laYer. Discard aqueous fraction.. ' . . . . . ' . . 

c. Add 100 mL 2% aqueous NaCl to separatory funnel containing the com­
bined CH2Cl2 phases. Swirl for 1 min. Let phases separate and 

, collect the lower (CH2Cl2l phase in a 500-mL Erlenmeyer f1 ask. 

d. Add 10 ml' CH2Cl2 to the aqueous phase in the separatory 
funnel. Invert' and swi r,l for 1 min. Let the phases separate, 
and drain the CH2Cl2 phase into the Erlenmeyer flask. Discard 
the aqueous 1 ayer. ' · 

C. Proceed to VI. 

V. SEDIMENT 

A. Sample preparation 

1. Decant water from sediment. Mix sediment with spatula, discarding 
pebb 1 es and non-sediment matter. 

2. Using spatula and powder funnel, weigh 100 ± 5 g sediment to nearest 
0.01 g into tared 1-L tumbler bottle. Also weigh separate sample for 
dry wt determination [4]. 

B. So 1 vent extract 

1. Sample extraction 

a. Add 50 mL CH30H to sediment in bottle. 

b. Add 200 f"L R/I-Std. 
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c. Swirl and 1 et settle. Decant CH30H into 600-mL beaker. 
-

d. Repeat a. and c., combining second CH30H extract with first. 
Cover beaker tightly with washed aluminum foil. 

e. Add 100 mL 2/1 CH2Cl2/CH30H to bottle. Tightly cap bottle and 
tape bottle top to bottle. Roll bottles on tumbler at ca. 
75 rpm for 16 hr. -

f. Remove tape, place bottle on its side, and let settle. Decant 
extract into beaker containing CH30H extract. Wash sediment 
and inside of bottle with ca. 10 mL CH2Cl2 from wash bottle. 
Swirl and let mixture settle. Decant solvent into beaker and 
cover with foil • 

g. Repeat e. and f., except tumble for 6 hr. 

h. Repeat e. and f., except in final CH2Cl2 wash, also, decant any 
suspended sediment into beaker. Discard extracted sediment. 

2. Aqueous wash and back extraction 

a. Decant combined solvent extracts through fritted-disc Buchner 
funnel into 1-L separatory funnel. Wash any sediment in beaker 
into Buchner funnel. Wash beaker twice with ca. 5 mL. CH2Cl2, 
pouring washings into Buchner funnel. Wash Buchner funnel 
twice with ca. 5 mL CH2Cl2 and drain into separatory funnel. 

b. Add 500 mL 2% aqueous NaCl to separatory funnel. 

c. Stopper funnel and swirl gently for 2 min. Let stand until 
1 ayers separate. 

d. Drain the lower (CH2Cl2) phase into Erlenmeyer flask. Leave 
emulsion layer in funnel. 

e. Add 20 mL CH2Cl2 to separatory funnel 

f. Repeat c. and d., except add any emulsion layer to the flask. 

g. Discard aqueous phase. Pour CH2Cl2 extract back into separatory 
funnel. Rinse flask twice with ca. 5 mL CH2Cl2. Add washings 
to separatory funnel. -

h. Repeat b.-f. 

C. Proceed to VI. 
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VI. EXTRACT FILTRATION AND PRELIMINARY CLEAN UP 

A. Filter-bed preparation 

1. v!ash a chromatography column with CH2Cl2. Fill column with CH2Cl2 
until solvent level reaches base of reservoir. 

2. Insert a 1-cm glass-wool plug into the column, using a glass rod. 
Pack glass wool uniformly. 

3. Prepare a slurry of CH2Cl2 and silica gel as follows: Add 50 mL 
CH2Cl2 to 30 mL of dry, activated silica gel in a 250-mL beaker. 
Swirl mixture thoroughly and let stand 5 min until air bubbles 
dissipate. Swirl beaker again and pour slurry into column through 
a long-stem funnel. Wash remaining silica gel from the beaker 
into the column with CH2Cl2. After gel has settled, let filter-bed 
drain for 1 min and discard eluate. 

4. Add 15 mL oven-dried Na2S04 to column. Drain CH2Cl2 to packing 
level and close stopcock. In case of sediment extract, increase 
packing height 2-3 em by adding freshly-activated copper. 

B. Filtration of solvent extract 

1. Drain washed CH2Cl2 solvent extract (from II - V) through a curved­
stem funnel into the filter-bed column. 

2. Filter CH2Cl2 phase through bed at~· 5 mL/min into 500 mL 
STJ Erlenmeyer flask. Stop flow when solvent phase reaches top of 
packing. Wash columns twice with~· 4 mL CH2Cl2, draining each 
wash to top of packing. Add 50 mL CH2Cl2 to column and filter 
into receiving flask. Let bed drain dry. 

C. Concentration of sample 

1. Add 3-4 boiling stones to filtrate in STJ Erlenmeyer flask and 
attach Snyder column. Concentrate solvent phase to ca. 15 mL. 

2. Transfer mixture to concentrator tube. Wash flask twice with ca. 4 mL 
CH2Cl2 and add to concentrator tube. Add boiling stone and reflux 
column to tube. Caution: Always add a new boiling stone before 
placing tube in tube heater. Verify that boiling begins within 30 
sec. Concentrate solvent mixture in tube heater to ca. 1 mL. For 
all except ~later sample, add 3 mL hexane and concentrate mixture 
to 2 mL, then proceed to 1 i quid chromatography (VI I). For water 
sample extracts, concentrate to 0.7-1.0 mL; record volume, transfer 
to a GC vial. Add 50 ~L GC/I-STD., and cap. Water sample extracts 
are now ready to proceed to gas chromotography (VIII). 
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VII. LIQUID CHROMATOGRAPHY 

A. Florisil Adsorption 

1. Column preparation 

a. Wash empty chromatographic column with CH2Cl2 and drain. Fill 
column to reservoir with CH2Cl2. 

b. Insert glass-wool plug, using glass rod. Add sand to cover 
surface of glass wool (ca. 0.5 em h). Tap to level surface. 
Drain solvent to top of5and. ~lash down with n-pentane; drain 
column to dryness. -

c. Slowly add 20.0 g activated Florisil to column. Exercise caution 
in adding Florisil to insure uniform and level distribution of 
packing. 

d. Add 1 em h NazS04 and 3 em h activated copper. 

e. With stopcock open, carefully wet entire packing with n- pentane. 
Close stopcock, add 50 mL .!!_-pentane, and e 1 ute sol vent -to top 
of packing. 

2. Application of extract concentrate (from VI) 

a. Transfer concentrate from tube to column using Pasteur pipet. 
Elute liquid to top of packing. Wash concentrator tube with 0.5 
mL .!!_-pentane and add to packing. P.epeat wash. 

b. Let column stand ca. 2 min, then wash off stopcock tip with CH2Cl2. 
Place a clean 50 mL graduated cylinder under column. 

3. Chromatogram development 

a. Start collecting fraction F-1 by eluting washes to top of packing. 
Stop for 2 min, then add 30 mL n-pentane to column. Resume 
elution at <5 mL/min to top of packing. 

b. Add 60 mL 5% CH2Cl2 in n-pentane to column and resume elution 
until 33 mL have collected (fraction F-1). Remove cylinder and 
cover with aluminum foil. 

c. Continue elution into new 500-mL STJ Erlenmeyer flask until 
solvent surface reaches top of packing. Remove fraction F-2. 

d. Add 200 mL 50% CH2Cl2 and 0.35% acetonitrile in .!!_-pentane to 
column. Resume elution into a second clean 500-mL STJ Erlenmeyer 
flask until column is completely drained (fraction F-3). 
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4. Concentration of fractions 

a. Fraction F-1. Transfer solution from graduated cylinder to 500 mL 
STJ Erlenmeyer flask. Wash cylinder twice with ca. 2 mL of 
CH2Cl2 and add washings to flask. Attach Snyder-column to flask 
and evaporate solvent on water bath (55°C) to ca. 15 ml. 
Transfer sample from flask to a concentrator tUbe. Rinse flask 
twice with ca. 4 mL CH2Cl2 and add rinses to tub e. Concentrate 
to 1 mL and add 2 mL hexane. Reconcentrate to 0.7-1.0 ml; 
record volume. Transfer to a GC vial. Add 50~L GC/I-Std., 
and cap. Proceed to VIII and IX. 

b. Fraction F-2. ·Prepare as in a. 

c. Fraction F-3. Concentrate as in a., except stop with 5 mL in 
concentrator tube. Add 3 mL 2/1 cyclohexane/2-propanol and 
reconcentrate fraction to 2 ml. Proceed to B. 

0 

B. Sephadex LH-20 gel permeation 

1. Column preparation 

a. Add 30 g Sephadex LH-20 gel to 250 mL flask. Add 100 mL 2/1 
cyclohexane/ 2-propanol. Swirl and cover with washed foil. Let 
gel swell overnight. 

b. Wash chromatography column with CH2Cl2 and drain dry. Fill 
column to reservoir with 2/1 cyclohexane/2-propanol. Insert 
glass wool plug, using glass rod. Add sand to cover glass wool 
(ca. 0.5 em h). Tap to level surface. Drain solvent to 1 em 
above sand. 

c. Decant excess solvent from gel until slurry becomes viscous 
but remains pourable. Rotate flask gently to remove air bubbles. 

d. Place wide-bore, curved-stem funnel atop column. Wet funnel and 
column walls with solvent mixture just before adding slurry to 
column. Drain excess solvent to 1-2 em above sand. Verify that 
funnel and column walls are still wet, then pour slurry into 
funnel in one, continuous motion. 

e. Let gel settle, then open stopcock slightly to pack gel. Hhen 
flow slows, open stopcock fully. Hhen gel has settled, the 
surface should be 1. 5 to 3 em bel ow reservoir. Remove excess 
ge 1 by Pasteur pi pet. Hhen ge 1 has fully settled, c 1 ose stopcock 
and add ca. 0.5 em h sand to packing and tap to level. 
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f. Calibrate gel column by adding 2 mL perylene calibrating 
solution. Elute solvent mixture and monitor the passage of 
perylene under ultraviolet light. Record eluate volume when 
perylene begins emerging and when it has completely eluted. 
These volumes help determine the analytical fraction volumes 
and provide a means of monitoring column deterioration. The 
specific analytical fraction volumes must be determined by 
chromatographi ng an actual sample and ·verifying the vo 1 ume 
where interfering compounds cease eluting (Fraction L-1). The 
following fraction volume must be sufficient to completely 
elute perylene (Fraction L-2) •. 

g. Pass 100 mL of solvent mixture through the column prior to reuse. 
Note: solvent must remain above surface of packing during 
entire procedure. 

2. Application of extract con(:entrate F~3 .from A.4.c. 

a. Remove solvent above column packing using a Pasteur pipet. Do not 
disturb packing. 

b. Cautiously add 10 mL of 2/1 cyclohexane/2-propanol and elute to 
top of packing. 

c. Add 2 mL concentrate to column and elute to top of packing. Place 
a clean 50-ml graduated cylinder under column. 

d. Wash concentrator tube with ca. 0.5 mL elution solvent and add to 
co 1 umn. Elute to top of packing. 

e. Repeat d. 

3. Chromatogram development 

a. Add ca. 200 mL of 2/1 cyclohexane/2-propanol to column. Collect 
the ~lowing fractions; the volumes are dependent on the 
perylene calibration. 

Fraction L-1, ca. 40 mL (discard) 
Fraction L-2, ca. 100 mL (retain) 

b. Elute remaining solvent to purge column for reuse. 

4. Concentrate L-2, as in A. 4 .a., except use a ca. so•c water bath 
and add 6 ml hexane during final concentration. Proceed to VI II 
and IX. 

13 



VIII. GAS CHROMATOGRAPHY (GC) 

A. Analysis is carried out using automatic sample injection, according 
to conditions listed in Table 1. 

B. The GC sample injection port is modified for spl itless injection as 
described by Ramos et al. [5]. 

c. GC samples in screw-capped vials with Teflon-lined septa are loaded 
into the automatic sampler. Then, the desired operating conditions 
are programmed into the microprocessor. A sample volume of 2foJ<L is 
injected per analysis and the temperature program begun. 

D. Separated compounds are detected by the F ID or ECD as they emerge 
from the GC column. The gas chromatogram is constructed by the 
microprocessor recording integrator, which prints retention times 
alongside each peak on a strip cha.rt. 

E. Peak areas are automatically computed, using baseline correction. 
Areas are printed in tabular form at the end of the GC run according 
to retention times. 

F. The quantities of compounds represented by the peak areas are 
computed by ratio of the individual peak areas to the area of the 
known amount of internal standard peak, according to the following 
formula [6]: 

[YJs = Av J3..y J2r 
AI RI Qs 

where, Y = Compound analyzed for 
I = GC/I-Std 
S =Sample 
A = Area 
Q = Amount 
R = Response = Q/A, 

as determined by separate analysis of standard 
solution(s) of reference compounds 

Qs =Starting amount of sample for analysis, in either 
weight or volume. 
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Table 1. Gas chromatography conditions for Froa 

Column 30 m x 0. 25 mm id wall-coated glass 
capillary 

COLUMN Liquid phase SE-54 
Film thickness 4-5 x lQ-4 mm 

Carrier gas He 
Inlet Split ratio 20:1 (purge:column) 

Column flow 1. 5 mL/mi n 
GASES Purge flow 30 ml/mi n 

Makeup (N2l 30 mL/min 
Detector Air 240 mL/mi n 

Hydrogen 24 ml/mi n 

!nit i al temp 50°C, for 5 min 
Program rate 4°C/min 

TEMP Final temp 280°C 
Injector 280°C 
Detector 300°C 

a Conditions are identical for ECD except that the detector gases are 5% 
methane in Argon (30mL/min), and the detector temperature is 320°C. 

IX. GAS CHROMATOGRAPHY /MASS SPECTROMETRY (GC/MS) 

Confirm the identities of compounds detected and measured by GC by 
GC/MS analysis as necessary. The capillary column used is similar to that 
in GC analysis. The effluent from the GC column is fed directly into the 
ion source via a heated transfer line. Table 2 lists the analytical conditions. 
A 2-llL sample is injected into the GC, while the ion source filament and the 
electron multiplier voltage are turned off. The passage of the solvent peak 
fron the GC into the MS is noted on the high vacuum gage as a transient rise 
and fall in pressure. Afterwards, the source filament and the multiplier 
voltage are restored and data acquisition by the conputer is initiated for 
mass scans every sec. The chromatogram is reconstructed from the total ion 
current of each individual scan. Specific ion chromatograms, characteristic 
of a particular molecular aggregate, may be generated. Compounds present in 
GC/MS ion chromatograms are identified by comparing mass spectra (background 
subtracted) with reference spectra in the computer library. 
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Table 2. GC/MS analysis parameters 

GC Same as Table 1, except no detector gases 

GC/MS interface temp 

MS 

Data acquisition 

Filament emission 
Electron multiplier voltage 
Electron energy 

Mass range 
Scan time 

'34-534 m/e 
1 sec 

LABORATORY STUDIES 

280° 

500 llA 
1,800 v 

70 eV 

Originally, the use of standard NAF analytical methods described in 
NOAA Technical Memo ERL MESA-8 [4] was planned for this Project. However, 
as interest in additional compounds developed following discussions with 
MESA/New York Bight Project staff, it became apparent that the scope of 
compounds to be analyzed would have to be enlarged. Moreover, certain 
steps which facilitate trace hydrocarbon analyses would have to be modified 
or replaced to accommodate such an expanded list of organic pollutants. 
For example, alkaline saponification, which is most valuable in simplifying 
complex organic extracts for hydrocarbon analyses, was discontinued because 
other organic pollutants, notably the phthalate esters and certain 
organohalides, could be decomposed. Instead, Giger and Schaffner's gel 
permeation procedure [7] was adapted to remove interferences by endogenous 
organics normally eliminated through saponification. 

The resulting NYB Analytical Procedure was tailored for the analysis 
of target organic compounds of most interest to the New York Bight Project. 
These included polynuclear aromatic hydrocarbons (PAH), organohalides, such 
as the older pesticides (DDT, dieldrin, chlordane, etc.), and the polychlori­
nated biphenyls {PCB's). The gel permeation procedure was employed in 
conjunction with a Florisil adsorption chromatography procedure adapted 
from standard procedures used by EPA and FDA [8]. Sequential steps of 
the sample extraction and cleanup procedures are depicted in Figure 2. 

The necessity for the relatively arduous sample extraction and cleanup 
procedures shown in Figure 2 was established after lengthy laboratory studies. 
When our work began in 1977, solvent extraction was the most promising way 
to isolate the target organic pollutants for this study from the various 
marine environmental samples. Most of these pollutants were comparatively 
nonvolatile and lipophilic. Under such circumstances, isolation by 
stripping with a stream of inert gas {sparging) at room temperature was 
inefficient for recovering many of the target compounds [4], and elevating 
the temperature risked several complications, including chemical alterations. 
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One of the most respected procedures for harmlessly extracting non­
volatile lipophilic compounds from tissues was the Hanson and Olley 
modification of the Bligh and Dyer procedure [9]. Unfortunately, one of 
the solvents used was chloroform (CHCl3} which had just been declared a 
carcinogen [10]. Thus, for safe laboratory practice, substitution of a 
similar, but safer, co-solvent was necessary. Fortunately, dichloromethane 
had not been declared a carcinogen. Moreover, it was available from 
several laboratory suppliers in sufficient quantity and purity for our 
needs. Extensive investigation of the use of dichloromethane with methanol 
as the co-solvent demonstrated that a 2/1 v/v solution of these solvents 
was satisfactory for extracting the target compounds from most types of 
samples encountered (e.g., tissues, sediments, and sludges). 

In June 1979, when most of our analytical chemical investigations 
were concluded, "Chemical Po 11 utants of the New York Bight; Priorities 
for Research" [11] was published. Appendix C, "A Recommended Analytical 
Program for Detecting Halogenated Compounds in the Ocean," recommends that 
the concentrated extract containing the target pollutants be cleaned up by 
either adsorption chromatography on Florisil or by gel-permeation chroma­
tography. However, our studies more than a year earlier had shown that 
neither cleanup procedure by itself was sufficient for extracts from samples 
taken for this project. In fact, a particular combination of Florisil 
adsorption chromatography and Sephadex gel-permeation/partition chroma­
tography was necessary to clean up extracts from tissues, sediments and 
sludges satisfactorily. Otherwise, 1 ipids and other natural lipophilic 
compounds seriously interfere with the subsequent analysis of the target 
pollutants. 

ANALYTICAL RESULTS 

More than 250 samples from the New York Bight were analyzed according 
to the Analytical Procedures described earlier, including representatives 
of 17 different substrates. Tables containing the results of analyses for 
the target list of compounds and the lower limits of measurement for those 
results appear in Appendix A. Selected samples, representing 10 substrates, 
were intensively analyzed by GC/MS for whatever additional compounds could 
be identified. The results of this broad search appear in the tables in 
Appendix B. 

The precision of the overall analytical procedure (Fig. 2} was 
determined for both sediment and tissue. Table 3 contains analytical data 
previously published [12] for 17 selected nonpolar aromatic compounds found 
in a homogenized reference sediment by multiple replicate analysis. NOAA's 
Outer Continental Shelf Environmental Assessment Program (OCSEAP) obtained 
and homogenized the sediment. Since it was collected from the shore of an 
active harbor, the sediment represents a "real-world" type of contamination. 
The precision for typical tissue contaminants found in the New York Bight 
is shown in Table 4. Again, this sample (homogenized striped bass muscle) 
represents real-world contamination. 
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Table 3. Concentrations of Aromatic Hydrocarbons (ng/g dry wt) found 
in Homogenized Reference Sediment; x =Mean, RSD =Relative 
Standard Deviation of the Mean {100 SD/x), n =Number of 
Analyses. 

Aromatic Hydrocarbon x (n=11) RSD 

2-Methylnaphthalene 10 ngfg 33% 
1-Methylnaphthalene 6 33 
Biphenyl 2 39 
2,6-Dimethylnaphthalene 8 26 
2,3,5-Trimethylnaphthalene 6 58 
Fluorene 30 28 
Dibenzothiophene* 28 32 
Phenanthrene 330 28 
Anthracene 57 26 
1-Methylphenanthrene 22 24 
Fl uoranthene 570 23 
Pyrene 760 21 
Benz[a]anthracene 440 23 
Chrysene 270 20 
Benzo[e]pyrene 150 26 
Benzo[a]pyrene 170 33 
Peryl ene 36 36 

*A thia-aromatic (sulfur-substituted) hydrocarbon 

Table 4. Concentrations of Chlorinated Hydrocarbons (ng/g dry wt) 
found in Homogenized Reference Tissue (Striped Bass); 
x = Mean, RSD = Relative Standard Deviation of the Mean 
{100 SD/x), n = Number of Analyses. 

Chlorinated Hydrocarbon X RSD 

a-Chlordane 410 ng/g 15% 
trans -Nonachlor 600 20 
P'P '-DOE 2500 28 
p•p'-DDD 1200 14 
~·p'-DDT 420 13 

l3-fliphenyls 4300 17 
Cl4-Bi phenyl s 18000 24 
Cls-Bi phenyl s 13000 19 
Cl5-Bi phenyl s 4400 20 
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As evident from Tables 3 and 4, relative standard deviations are commonly 
around 25 to 33 percent. Therefore, no more than two significant figures are 
warranted in the data tables. Moreover, differences between duplicate analyses 
as 1 arge as a factor of 2 are no cause for serious concern. As described under 
Analytical Procedures, a recovery internal standard is added prior to sample 
workup. Whenever recovery of the internal standard fell outside customary 
levels (ca. 60-90 percent), the analysis was repeated. Thus, the recovery 
internal-standard was used to monitor the integrity of the sample extraction 
and analysis. It was not used to correct for sample losses since a 10-40 
percent correction has little meaning with respect to the relative standard 
deviations determined experimentally (Tables 3 and 4). 

The analytical methodology described under Analytical Procedures 
represents the state-of-the-art at the time these analyses were performed. 
Few commercial 1 aboratories possess the combination of experienced staff, 
range of equipment, and time available to pursue even modest intercalibration 
exercises. Consequently, interlaboratory calibration of results using these 
methods has experienced numerous delays and restarts. It is the hope and 
intent of one prominent environmental laboratory to provide this service in 
the near future. 

Although this methodology represented the state-of-the-art for organic 
contaminants in marine environmental samples during the term of this project, 
the state-of-the-art is dynamic rather than static. As a normal course of 
its research program, NAF is constantly alert to improvements in methodology 
and routinely revises its procedures as deemed warranted. 
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APPENDIX A 

TARGET COMPOUNDS 

Analytical data for the target list of aromatic and chlorinated 
hydrocarbons in 255 New York Bight samples are presented in Tables 
Al-22. Aromatic hydrocarbons were quantitated by GC/FID, chlorinated 
hydrocarbons by GC/ECD. Units are as indicated on a dry-weight basis. 
Lower limits of quantitation are listed in the Tables denoted by a 
subscript 2-/£ following the table letter and number. Lower limit values 
are the smallest amount of a given compound that could be reliably measured 
in a given sample with the GC detector; such va 1 ues were generally around 
10/1 analytical signal/noise for that compound. Note that if no target 
compounds were found in an entire table, only the corresponding table of 
1 ower 1 imit values appears. Sample origir!Tfatitude 1 ongitude, and/or 
location name) and sampling dates are those specified by MESA field 
personnel. Dates are expressed as six consecutive digits, two each for 
day, month, and year. Sum (1:) of polychlorinated biphenyls is based on 
and FDA format where the action level is 5 ppm wet weight. An asterisk 
(*) next to a value indicates that the compound was confirmed by mass 
spectral analysis of either that sample or another sample whose GC/FID 
elution pattern was visually similar. A dagger symbol (t) denotes that 
the sample was also analyzed in the broad search (See Appendix B). A 
less-than sign (<) indicates that the compound was not detected above 
the detectable limit. 

Tables A23-A25 represent additional samples collected and analyzed 
'during 1980. Identical sampling procedures to those described in the 
Introduction were employed. In Table A25, samples S-1, S-3 and S-8 are 
volume-averaged composites from the three largest New York City treatment 
plants. Samples S-6 and S-9 are untreated sewage composites from two 
Manhattan outfalls collected at the point of discharge into the Hudson 
River. 
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Table Al_e. Lower quantitation limits for target compounds in subsurface water samples, in ug/L • 

Substrate Subsurface Water (Annandale Cruise) 

Location #5 Red '' 
.j #0 #tl #Y 

~~d 
#IU #IU #ll #5 -n3 

Red Red Red Red Green Green Red Red Green Red 

Latitude ( "N) 40°30' 40°30' 40°30' 40°30 39°30' 39°41' 40°15' 40°40' 40°46' 40°51' 40°55' 40°11 1 40° 0' 40°12' 38°55' 
Longitude ( 0 ln 73"56' 73"56' 73"56' 73°56 I 74°10' 74° 0' 73°40' 72°41' 72°15' 71°56' 71°35' 72°00 1 72°46' 73°50' 72°51' 

Sample Si:~. liters 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Collection Date 130577 130577 1.30577 130577 120577 120577 13">577 140577 140577 140577 14Q577 150577 150577 150577 160577 

Naphtha 1 ene . 02 .02 .02 . 02 .01 .02 :o2 .02 .02 .02 .02 .02 .02 .02 .02 

2-flethyloaphthalene .02 .02 .02 .02 .01 .02 .02 .02 .02 .02 •. 02 .02 .02 .02 .02 

1-flethylnaphthalene .03 .03 .03 .03 .02 .03 .04 .04 .04 .03 .03 .03 .02 .03 .04 

Biphenyl . 01 . 01 . 01 .01 . 01 .01 . 01 .02 .01 .01 .01 . 01 . 01 . 01 .01 

~ibenzothiophene . 01 . 01 .01 . 01 .01 . 01 .01 .02 .02 .01 . 01 .01 .01 .01 . 01 

Phenanthrene • 02 .02 . 02 .02 . 02 .04 .04 . 04 .04 .02 .02 . 02 .02 . 04 .04 

~nthracene . 02 .02 .02 .02 .02 .04 .04 .04 .04 .02 .02 .02 .02 .04 .04 

1-Methylphenanthrene .01 . 01 . 01 .01 .01 .01 .01 . 01 .01 . 01 . 01 .01 .01 .01 . 01 

Fl uoranthene • 01 .01 .01 . 01 . 01 . 01 .01 .01 .01 .01 .01 .01 .01 . 01 .01 

Pyrene .04 .04 .04 .04 .04 .04 .04 .04 .04 .04 .04 .04 .03 .04 .04 

Benz(a)anthracene .05 .04 .05 .04 .02 .03 .03 .03 .03 .04 .05 .05 .04 .03 .03 

Chrysene .05 .04 .05 .04 .02 .03 .03 .03 .03 .04 .05 .05 .04 .03 .03 

Benz o ( e')pyrene .04 .03 .04 .03 .02 .03 .04 .04 .04 .03 .04 .04 .03 .03 .03 

Benzo( a)pyrene .02 .02 .02 .02 .01 .03 .03 .03 .03 .02 .02 .02 .02 .03 .03 

Peryl ene . 1 . 1 . 1 . 1 .2 .3 .3 .3 .3 . 1 . 1 . 1 . 1 .3 .3 
I 

' 

I 

--
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TableAl_e. Lower quantitation limits for target compounds in subsurface water samples, in ~g/L (Cont.). 

Substrate Subsurface Water (Annandale Cruise) 

Location #5 Red #2 13 #4 #8 #9 #9 #1 0 #l 0 #11 #o #13 
Red Red Red Red Green Red Green Red Red Green Green 

Latitude ("N) 40°30 1 40°30' 40°30' 40°30' 39°30' 39°41 I 40°15' 40°40' 40°46' 40°51 I 40°55' 40°11 I 40° 0 1 40°12' 38°55' 
Longitude ("H) 73°56' 73°56' 73°56' 73°56' 74°10' 74° 0' 73°40' 72°41 I 72°15' 7P56' 7P35' 72°00' 72°46' 73°50' 72°51 I 

Sample Size, liters 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I 

1 ,2-Dibromo-3-cHorcpropm .1 . 1 .06 . 1 .1 .2 .2 .2 .2 .1 .1 .1 .1 .2 .2 

Hexachlorobenzene .02 .02 . 01 .02 .02 .04 .04 .04 .04 .02 .02 .02 .02 .04 .04 

Lindane (Y-8HC) .2 .2 .08 .2 .2 .3 .3 .3 .3 .2 .2 .2 .2 . 3 .3 

Heptachlor .1 . 1 .05 . 1 . 1 .2 .2 .2 .2 .1 .1 .1 .1 .2 .2 

A 1 dri n . 08 .08 .04 .08 .08 .2 .2 .2 .2 .08 .08 .08 .08 .2 .2 

o,p'-OOE . 1 .1 .06 . 1 .1 .2 .2 .2 .2 .1 .1 .1 .1 .2 .2 

~-Chlordane .06 .06 .03 .06 .06 . 1 .1 . 1 . 1 .06 .06 .06 .06 .1 . 1 

trans-Nonach 1 or .06 .06 .03 .06 .06 . 1 .1 . 1 . 1 .06 .06 .06 .06 .1 . 1 

Dieldrin .1 . 1 .05 . 1 .1 .2 .2 .2 .2 . 1 .1 . 1 .1 .2 .2 

p,p'-DDE .08 .08 .04 .08 .08 .2 .2 .2 .2 .08 .08 .08 .08 .2 .2 

o,p' -ODD . 2 .2 .08 .2 .2 .3 .3 .3 .3 .2 .2 .2 .2 .3 .3 

Endrin . 1 . 1 .06 . 1 .1 .2 .2 .2 .2 . 1 .1 . 1 . 1 .2 .2 

m,p'-000 . 1 . 1 .06 .1 .1 .2 .2 .2 .2 .1 . 1 . 1 .1 .2 .2 

p,p'-ODD/o,p'-DDT . 1 . 1 .06 . 1 . 1 .2 .2 .2 .2 .1 .1 . 1 .1 .2 .2 

p,p' -DDT . 2 .2 .08 .2 .2 .3 .3 .3 .3 .2 .2 .2 .2 .3 . 3 

Mirex . 1 . 1 .05 • 1 . 1 .2 .2 .2 .2 . 1 . 1 . 1 . 1 .2 .2 

Ch1orobipheny1s . 1 . 1 .06 . 1 .1 .2 .2 .2 .2 . 1 .1 .1 .1 .2 .2 

Dichlorobiphenyls .1 .1 .06 . 1 .1 .2 .2 .2 .2 . 1 .1 . 1 . 1 .2 .2 

Trich1orobipheny1s .2 .2 .08 .2 .2 . 3 .3 . 3 .3 .2 .2 .2 .2 . 3 .3 
I 

Tetrachlorobiphenyls .08 .08 .04 .08 .08 .2 .2 .2 .2 .08 .08 .08 .08 .2 .2 
' 

Pentachlorobiphenyls .1 .1 .06 . 1 . 1 .2 .2 .2 .2 . 1 . 1 . 1 . 1 .2 .2 

Hexachlorobiphenyls .08 .08 .04 .08 .08 .2 .2 .2 .2 .08 .08 .08 .08 .2 .2 

I: Po 1 ych 1 ori na tedbiP,en.YI s - - - - - - - - - - - - - - -
" " (PPM, wet) - - - - - - - - - - - - - - -
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Table A2. Concentrations of target compounds in subsurface water 
samples, in ~g/L • 

Substrate (Cruise) (Annandale) (Dolphin) Subsurface Water 

Location ~~d #6 19 26 27 42 51 55 68 70 Green 

Latitude ("N) 38°45' 41°6 1 39°30' 40°18 1 40°25' 40°42' 40°55 1 40°36' 40°25' 40°31 I 

Longitude ("W) 74"50' 71"11' 74°11' 73°38' 73°45' 72°43' 71°39' 72°12' 73°35' 73°53' 

Sample .Size, liters 1 1 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 

Collection Date 17n577 14057 130578 140578 140578 180578 190578 190578 200578 200578 

Naphthalene ~.02 <.02 < .003 < .003 < .003 . 3 < .003 < .003 .02 < .003 

2-Methylnaphtha1ene <.02 < .02 < .003 < .003 < . 001 < .003 < .003 < .003 < .003 < .003 

1-Methylnaphtha1ene <.04 <.04 < . 003 < . 003 < . 003 < . 003 < . 003 < . 003 < • 003 < • 003 

Biphenyl ~ .02 <. 01 < .003 < . 003 < • 003 < . 003 < • 003 < . 003 < . 003 < . 003 

Oibenzothiophene < .02 < .01 < .01 < .003 < .01 < .01 < .01 < .01 < .01 < . 01 

Phenanthrene < .04 < .04 < .003 < .003 < .003 < .003 < .003 < .003 < .003 < .003 

Anthracene <.04 < .04 < .003 < .003 < .003 < .003 < .003 < .003 < .003 < .003 

1-Methy1phenanthrene <. 01 <. 01 < .003 < .01 < .003 < .003 < .003 < .003 < .003 < .003 

F1uoranthene <. 01 <.01 < .003 < .003 < .003 < .01 < .003 < .003 < .003 < .003 

Pyrene <.04 < .04 < .003 < .003 < .003 < .003 < .003 < .01 < . 01 < .003 

Benz(a)anthracene < .04 < .03 < .01 < . 01 < . 01 < .01 < .01 < .01 < .01 < . 01 

Chrysene <.04 <.03 <.01 < .01 <.01 < .01 < .01 < .01 < .01 < .01 

Benzo(e)pyrene <.04 <.04 < .003 < .003 < .003 < .003 < .003 < .003 < .003 < .003 

Benzo(a)pyrene <. 03 < .03 < . 003 < . 003 < . 003 < . 003 < . 003 < . 003 < • 003 < • 003 

Perylene <.3 < .3 < .003 < .003 < .003 < .003 < .003 < .003 < .003 < .003 
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Table A2. 

Substrate 

Location 

Concentrations of 
s'amples, in 119/L 

(Cruise) (Annandale) 
#1 #6 
Red Green 

38°45' 41°6 1 

target compounds 
(Cont.). 

in subsurface water 

(Dolphin) Subsurface Hater 

19 26 27 42 51 55 68 io 
39°30' 40°18' 40°25' 40°42' 40°55' 40°36' 40°25' 40°31' Latitude ('N) 

Longitude ('II) 74'50' 71'11 '74°11' 73°38' 73°45' 72°43' 71°39' 72°12' 73°35' 73°53' 

Sample Size, liters 1 1 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 

1 ,2-Dibromo-3-chbrqJropane <.2 <.2 <.01 <.0003 <.0004 <.0005 <.0002 <.0003 <.0002 <.0002 

Hexachlorobenzene <.04 < .04 <.001 <.00007<.00008<.0001 <.00004,.00007<.00004<.00004 

lindane (y-BHC) < .3 <.3 <.002 <.0001 <.0001 <.0002 <.00001<.0001 <.00007<.00008 

Heptachlor <.2 < .2 <.002 < .0001 < .0001 < .0002 < .00006< .0001 < .00006< .00006 

Aldrin <.2 < .2 < .001 <. 00009< . 00009< . 0009 < . 00005< • 00009< . 00005< . 00005 

o,p'-DDE < .2 < .2 <.004 < .0002 <.0002 <.0003 <.0001 <.0002 <.0001 <.0001 

a-Chlordane < . 1 < .1 .001 < . 0001 < • 0001 < . 0002 < . 00001 <. 0001 < . 00008< . 00008 

trans-Nonachlor < .1 < .1 <.002 < • 0001 <. 0001 < . 0002 < • 00006<. 0001 < . 00007<. 00007 

Dieldrin < .2 < .2 <. 001 < . 00004< • 0001 < . 0001 < . 00005< . 00009< . 00005< . 00006 

p,p'-DDE < .2 <.2 < .002 < .0001 <.0001 < .0002 <.00007<.0001 <.0000& .00008 

o,p'-DDD <.3 < .3 < .01 < .0003 < .0003 < .0004 < .0001 <.0003 < .0001 <.0001 

Endrin < .2 <.2 <.003 < .0001 < .0002 < .0003 < .00007< .0002 < .0001 < .0001 

m,p'-000 < .2 <.2 .01 < . 0004 < . 0005 . 01 <. 0002 <. 0004 < . 0002 < . 0003 

p,p'-000/o,p'-ODT < .2 < .2 <.01 < .0004 < .0004 < .0006 < .0002 < .0004 < .0002 < .0002 

p,p' -DDT < .3 '.3 .01 < . 0003 < • 0003 < • 0005 <. 0002 < • 0003 < . 0002 < . 0002 

~li rex <.2 < .2 < .004 < . 0002 < . 0002 <. 0003 < • 0001 < • 0002 < . 0001 < • 0001 

Chlorobiphenyl s <.2 ' .2 1 .05 <.01 .4 .1 1 .02 <. 01 

Dichlorobiphenyls < .2 <.2 . 1 .01 .01 <.0002 .01 . 01 . 01 . 01 

Trichlorobiphenyls < .3 < .3 .2 < . 0003 < . 0003 < . 0005 < . 0002 < • 0003 . 01 <.0002 

Tetrachlorobiphenyls < .2 < .2 .04 • 1 . 01 .04 < .0002 .02 .001 <.0003 

jPentachlorobiphenyls < .2 < .2 < .004 < .0002 < .0002 .01 < .0001 < .0002 < .0001 < .0001 

iHexachlorobiphenyls < .2 < .2 < .01 < .0003 < .0003 < .0004 < .0001 < .0003 < .0001 < .0002 

r.Po 1 yc.hbrinatedbi phenyl s - - 1 .2 .02 .5 • 1 1 .04 . 01 

" " ( PPt~, wet - - .001 .0002 .00002 .0005 .0001 .001 .00004 .00001 
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Table A2,e_. Lower quantitation limits for target compounds 
in subsurface water samples, in ~g/L 

Substrate (Cruise) (Annandale) (Dolphin) Subsurface Water 

~ocation 
-#1 #6 9 26 27 42 51 55 68 70 
Red Green 

Latitude ('N~ 38°45' 41°6' 9°30' 40°18' 40°25' 40°42' 40°55' 40°36' 40°25' 40°31' 
Longitude ('In 74'50' 71'11' 4'11' 73''38' 73'45' 72'43' 71'39' 72'12' 73'35' 73'53' 

Sample.Size, liters 1 1 3·.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 

Collection Date 170577 140577 130578 140578 140578 180578 190578 190578 200578 200578 

Naphthalene .02 .02 .003 .003 .003 .003 .003 .003 .003 .003 

2-Methylnaphthalene .02 .02 .003 .003 .001 .003 .003 .003 .003 .003 

1-Methylnaphthalene .04 .04 .003 .003 .003 .003 .003 .003 .003 .003 

Biphenyl .02 .01 .003 .003 .003 .003 .003 .003 .003 .003 

Dibenzothiophene .02 . 01 .01 .003 . 01 .01 .01 .01 .01 . 01 

Phenanthrene .04 .04 .003 .003 .003 .003 .003 .003 .003 .003 

Anthracene .04 .04 .003 .003 .003 .003 .003 .003 .003 .003 

1-Methylphenanthrene . 01 .01 .003 . 01 .003 .003 .003 .003 .003 .003 

Fluoranthene . 01 . 01 .003 .003 .003 . 01 .003 .003 .003 .003 

Pyrene .04 .04 .003 .003 .003 .003 .003 . 01 • 01 .003 

Benz(a)anthracene .04 .03 .01 .01 .01 .01 .01 .01 .01 .01 

Chrysene .04 .03 . 01 .01 .01 .01 . 01 .01 .01 .01 

Benzo(e)pyrene .04 .04 .003 .003 .003 .003 .003 .003 .003 .003 

8enzo(a)pyrene .03 .03 .003 .003 .003 .003 .003 .003 .003 .003 

Perylene .3 .3 .003 .003 .003 .003 .003 .003 .003 .003 

----- --- -- ----- -- --
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Table A2.e_. Lower quantitation limits for target compounds 
in subsurface water samples, in ~9/L (Cont.). 

Substrate (Cruise)\\ (Annandale) (Dolphin) Subsurface \later 

#1 #6 
Location _____ [[_R_~d Green 
.. ----·-·- -----
Latitude ("N) 
Longitude ( 0 \4) 

19 26 27 42 51 55 68 70 I 
38"45' 41°6' 139°30' 40"18' 40"25' 40"42' 40"55' 40°36' 40"25' 40"31' 
74"50' 71"11'74"11' 73"38' ·73"45' 72"43' 72"43' 71"39' 72"12' 73"53' 

Sample Size, liter~ 

1,2-Dibromo-3-chbrcpropane .2 

Hexachlorobenzene .04 

Lindane (y-BHC) .3 

Heptachlor 

Aldrin 

o,p'-ODE 

rx-Ch 1 ordane 

trans-Nonachlor 

Dieldrin 

p,p' -DOE 

o,p' -ODD 

Endrin 

m,p'-DDD 

p,p'-DDD/o,p'-DDT 

p,p'-ODT 

Mi rex 

Chlorobiphenyl s 

Dichlorobiphenyls 

Trichlorobiphenyls 

Tetrachlorobiphenyls 

Pentachlorobiphenyls 

IHexach 1 orobi phenyl s 

I

E Po 1 ychbrinatedb i pheny 1 s 

" " (PPI~, wet 
' 

. 2 

. 2 

. 2 

.1 

. 1 

.2 

. 2 

.3 

.2 

.2 

.2 

.3 

.2 

.2 

.2 

. 3 

• 2 

• 2 

. 2 

3.5 3. 5 3.5 3.5 3.5 3.5 3.5 3.5 

. 2 . 01 . 0003 . 0004 . 0005 . 0002 . 0003 . 0002 . 0002 

. 04 . 001 . 00007 . 00008 . 0001 . 00004 . 00007 . 00004 . 00004 

.3 .002 .0001 .0001 .0002 .00007 .0001 .00007 .00008 

.2 

. 2 

.2 

. 1 

. 1 

. 2 
• 2 

.3 

. 2 
• 2 

.2 

.3 

.2 

• 2 

. 2 

. 3 

.2 

.2 

.2 

.002 .0001 .0001 .0002 .00006 .0001 .00006 .00006 

. 001 . 00009 . 00009 . 0001 . 00005 . 00009 . 00005 . 00005 

.004 .0002 .0002 .0003 .0001 .0002 .0001 .0001 

. 002 . 0001 . 0001 . 0002 . 00007 . 0001 . 00008 . 00008 

.002 .0001 .0001 .0002 .00006 .0001 .00007 .00007 

. 001 . 00009 . 0001 . 0001 . 00005 . 00009 . 00005 • 00006 

. 002 . 0001 .. 0001 . 0002 . 00007 . 0001 . 00008 . 00008 

.01 .0003 .0003 .0004 .0001 .0003 .0001 .0001 

.003 .0001 .0002 .0003 .00009 .0002 .0001 .0001 

. 01 

. 01 

. 01 

.004 

.2 

.02 

. 01 

. 01 

.004 

. 01 

.0004 .0005 .0007 .0002 .0004 .0002 .0003 

.0004 .0004 .0006 .0002 .0004 .0002 .0002 

. 0003 . 0003 

.0002 .0002 

.01 .01 

.0005 .0002 .0003 .0002 .0002 

. 0003 . 0001 . 0002 . 0001 . 0001 

.01 .005 .01 .005 .01 

.001 .001 .0002 .0006 .001 .0006 .0006 

.0003 .0003 .0005 .0002 .. 0003 .0002 .0002 

.0004 .0005 .0007 .0002 .0004 .0002 .0003 

.0002 .0002 .0003 .0001 .0002 .0001 .0001 

.0003 .0003 .0004 .0001 .0003 .0001 .0002 
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Table A3.e_. Lower quantitation limits for target compounds in surface microlayer samples, in ~g/L • 

Substrate Surface Microlayer {Annandale Cruise) 
- #2 #4 !iU ~;d #1 0 ~:~ m ~:d #5 
location Red Red Red Red P.ed Red 

Latitude ("N) 9°30' 40°15' 40°40' 40°51' 40°11' 40° 0' 3P 0 55' 38°45 40°30' 40°30' 40°30' 
Longitude (•w) 74°10' 73°40' 72°41' 71°56' 72° 0' 72°46' 72°51 I 74°50 73°56' 73°56' 73°56' 

Sample Size , liters 1 1 1 1 1 1 1 1 1 1 1 

Sollection Date 20577 130577 140577 140577 150577 150577 160577 17057 130577 130577 130577 

Naphthalene .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 . 02 

2-Methylnaphthalene .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 

1-Methylnaphthalene .03 .03 .04 .03 .04 o03 o03 .. 04 .03 o04 .04 

Biphenyl . 01 . 01 .01 .01 . 01 . 01 .01 . 01 . 01 .01 .01 

Dibenzothiophene • 01 .01 . 01 . 01 . 01 . 01 . 01 o01 .01 . 01 . 01 

Phenanthrene .03 o03 .04 o04 .04 .04 .04 .04 .04 .04 .04 

Anthracene .03 .03 .04 .04 .04 .04 .04 .04 o04 .04 .04 

1-Methylphenanthrene . Ol .01 . 01 .01 . 01 . 01 . 01 . 01 . 01 .01 oOl 

Fl uoranthene . 01 . 01 . 01 .01 .01 .01 .01 0 01 .01 .01 0 01 

Pyrene .01 . 01 .01 . 01 .01 .01 .01 o01 . 01 . 01 .01 

Benz(a)anthracene o03 .03 .03 .03 o03 .03 .03 .03 .03 o03 .03 

Chrysene .03 .03 .03 .03 .03 .03 .03 .03 .03 .03 o03 

Benzo(e)pyrene 
I 

.03 .03 .03 .03 .04 .03 .03 .03 .03 .03 .03 

Ben20( "'lPY"ene .03 .02 .03 o02 .03 .03 .03 .03 .03 .03 .03 

Perylene I .03 o3 .3 .3 .3 .3 .3 .03 o03 .03 .03 
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Table A3.e_. Lower quantitation limits for target compounds in surface microlayer samples, in ug/L (Cont.). 

Substrate Surface Microlayer (Annandale Cruise) 
-- #2 #4 16 #9 110 Ill #13 ~!d ~;d Location Red Red Red Red Red Red Red 
-- -·-~----·------- ·--- +----------
Latitude ("N) 9°30' 40°15'. 40°40' 40°51' 40°11 1 40° 0 1 38°55' 38°45 I 40°30' 40°30' 40°30' 
longitude ("W) 4°10' 73°40' 72°41' 71"56' 72° 0' 72°46' 72"51' 74"50 I 73°56 1 73°561 73°56' 
-
Sample Size. liter!> 1 1 1 1 1 1 1 1 1 1 1 

1 ,2-oibromo<3ch\rcpropane .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 
Hexachlorobenzene .03 .03 .04 .04 .04 .04 .04 ,04 .04 .04 .04 

lindane (y-BHC) .2 .2 .3 . 3 .3 . 3 . 3 .3 .3 .3 .3 

Heptachlor .2 .2 .2 .2 .2 • 2 .2 .2 .2 .2 .2 

Aldrin . 1 • 1 .2 .2 .2 .2 .2 .2 .2 .2 .2 

o,p'-DDE .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 

a-Clordane • 09 . 09 . 1 • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 

trans-Nonachlor .09 .09 . 1 .1 . 1 .1 .1 • 1 .1 . 1 .1 

Dieldrin .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 

p,p'-DDE . 1 . 1 .2 . 2 .2 .2 .2 .2 .2 .2 .2 

o,p'DDO .2 .2 . 3 .3 .3 .3 .3 .3 .3 .3 .3 

Endrin .2 .2 .2 . 2 .2 .2 .2 .2 .2 .2 .2 

m,p'-DOD .2 .2 .2 .2 .2 . 2 .2 .2 .2 .2 .2 

p,p'-DDO/o,p'-DOT .2 .2 . 2 .2 .2 .2 .2 .2 .2 .2 .2 

p,p'-DDT .2 .2 . 3 .3 .3 .3 .3 .3 .3 .3 .3 

Mirex .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 

Chlorobiphenyl s . 2 .2 • 2 . 2 .2 .2 .2 .2 .2 .2 .2 

Oichlorobiphenyls .2 . 2 . 2 . 2 .2 .2 . 2 . 2 .2 .2 . 2 

Trichlorobiphenyls .2 .2 .3 . 3 .3 .3 .3 .3 . 3 .3 .3 

Tetrachlorobiphenyls . 1 . 1 .2 .2 .2 . 2 .2 .2 .2 .2 .2 

Pentachlorobiphenyls .2 .2 .2 . 2 . 2 .2 .2 .2 .2 .2 . 2! 

Hexachlorobiphenyls .1 . 1 .2 .2 .2 .2 .2 .2 .2 .2 .2 

EPo 1 ych1 a1 natedbi phEflY 1 s - - - - - - - - - - -
" " (PPM, wet - - - - - - - - - - -
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Table A4. Concentrations of target compounds in surface microlayer 
samp 1 es, in 119/l • 

Substrate (Cruise) (Annandale) Surface Micro1ayer (.1alphin) 

Location #3 #5 #5 
------- _Red_ Red Green_ 19 23 26 42 51 55 68 70 

Latitude ("N) 39"41' 40°30'40"12' 39°30'40°14' 40°18' 40°42' 40°55' 40°36' 40°25' 40°31 1 

Longitude (•H) 74°0 1 73°56'73°50' 74°11'73°54' 73°38 1 72°43' 71°39 1 72°12 1 73°35' 73°53' 
-

Sumple Size, liters 1'' 1''" 1''" 3.5· 3;5 1.5 3.5 3.5 3.5 3.5 3.5 

Collection l)ate 120577 130577150571 l3057B 130578130578 180578 190578 190578 200578 20n57a 

.. 
Naphthalene .05 <.01 .03 <.004 <.003 <.004 .01 .01 < .01 .2 . l 
1-Methylnaphthalene . 

< .01 <.01 < .01 <.004 <.003 <.004 <.004 <.003 <. 01 • Ol <.003 
1- " <.01 < .01 <. 01 <.004 <.003 <.004 .Ol <.003 < .01 . 01 <.003 
Biphenyl < .01 <.01 <. 01 <.004 <.003 <.004 <.004 <.003 <. Ol <.003 <.003 
Dibenzothiophene < .01 <.02 < .02 <.004 <.003 <.004 <. l <.003 < .01 <.003 <.003 
Phenanthrene <.01 <. 01 < .01 <.004 <.003 <.004 <.004 <.003 <. 01 <.003 <.003 
Anthracene <.01 .06 .05 <.004 <.003 <.004 <.004 <.003 < .01 <.003 <.003 
1-f~eth~·l phenanthrene <. 01 <. 01 < .01 <.004 <.003 <.004 .4 <.003 < .01 <.003 <.003 
Fl uoranthene .04 .06 <.01 <.004 <.003 <.004 . l <.003 <. 01 <.003 <.003 
Pyrene <. 01 <. 01 < .01 <.004 <.003 < .004 .02 <.003 <. 01 <.003 <.003 
Benz(a)anthracene < .01 <.04 <.03 <.004 <.003 <.004 <.004 <.003 <. Ol <.003 <.003 
Chrysene <.01 .09 <.02 <.004 <.003 <.004 <.004 <.003 <. 01 <.003 <.003 
Benzo(e)pyrene < .01 <.03 <.03 <.004 <.003 <.004 <.004 <.003 <.01 <.003 <.003 
Benzo (a) pyrene < .01 .3 <.03 <.004 <.003 <.004 <.004 <.003 <. Ol <".003 <.003 
Peryl ene <.01 2. l. <.004 <.003 <.004 <.004 <.003 < .01 <.003 <.003 

l 
I 



w 
w 

Table A4. Concentrations of 
samples, in ug/L 

target compounds 
(Cont.). 

in surface microlayer 

Substrate (Cruise) (Annandale) Surface Microlayer (Dolphin) 

Location ffj '" 
Red Red G~~en 19 23 26 42 51 55 68 70 

Latitude ( 0 N) 
j,-.,·qu-ju· qu·" j>-jU qu""l4' 406 JS 0 40 642' 406 55° 40°36 1 40°25' 40 6 3] 1 

Longitude ( •1n 74°0 1 73°56' 73°50' 74°11 1 73°54' 73°38' 72°43' 71°39' 72°12' 73°35' 73°53' 

Sample Size, Jiters ,. ]t ]+ 3.5 1.5 1.5 3.5 .).5 3.5 3.5 3.5 

1 ,2-Dibromcr3-ch1Jrcpropane <.06 <.06 <.06 .0009 <.0006 <.0009 <.001 <.0009 <.0008 <-0008 <.001 
Hexach 1 oro benzene <.01 <.01 <:.01 .001 .0009 <.0002 <.0003 <.0002 <.0002 <.0002 <.0002 
lindane (y-8HC) <.08 <.08 <.08 . DOl . 001 .0007 . 004 .001 <.0003 .006 . 01 
Heptachlor <.05 <.05 <:.05 .0003 <.0002 <.0003 .001 <.0003 <.0003 .001 . 01 
Aldrin <.04 <.04 <.04 ,.0002 <,0002 <.0002 ,006 <.0002 <.0002 <.0002 <.0003 
o,p'-DDE <.06 <.06 <.06 .0006 <.0004 <.0006 <.0009 <.0006 <.0005 <.0005 <.0007 
I)-Chlordane <.03 <.03 <:.03 .002 .002 .002 .02 .002 . 001 .002 .003 
trans-Nonachlor <.03 <.03 <.03 .0003 .0007 .0003 . 01 .0005 <-0003 .0005 .001 
Dieldrin <.05 <.05 <.05 .0002 <.0002 <.0002 .005 <.0003 <.0002 .0007 .003 
p,p' -DOE <.04 <.04 <-04 .DOl .DOl .0007 .02 .003 .001 .002 .002 
o,p'-DOD <·2 <.2 <·2 .0007 <.0005 <-0007 .03 .006 <.0006 <-0006 <.0008 
Endrin <.06 <.06 <.06 .0005 <.0003 <.0004 .003 .0009 .0005 .0009 <.0005 
m,p' -DOD <.06 <.06 <.06 .004 .004 .001 .09 .004 .002 .004 . 001 
p,p'-000/o,p'-OOT <.06 <.06 <.06 .002 .003 .001 .04 <.001 <.0009 <.0009 <.001 
p,p' -DDT <.08 <.08 <.08 .0008 .004 < .0008 .06 <.0009 .005 .007 <.0009 
r~; rex <.05 <,05 <.05 .003 <.0004 <.0006 <.0009 <.0006 <.0005 <.0005 <.0007 
Chlorobiphenyl s <.06 <.06 <.06 .3 .3 .4 .04 .07 .05 .04 .05 
Oichlorobiphenyls <.06 <.06 <:.06 .01 . 01 .01 .02 .01 . 01 . 01 .02 
Trichlorobiphenyls <.08 <.08 <.08 .03 .02 .01 .02 <.0009 . 01 .02 .06 
Tetrachlorobiphenyls <.04 <.04 <.04 .09 .05 .04 .3 <.001 .04 .03 .06 
Pentachlorobiphenyls <.06 <.06 <.06 .01 . 01 . 01 .2 .01 . 01 . 01 .01 
Hexachlorobiphenyls <.04 <.04 <,04 . 01 .02 .02 . 1 <.0007 .02 .003 <.0008 
I: Po 1 ychbrinatedbi phenyl s .4 .4 .5 .6 . 1 . 1 . 1 .2 

" " (PP1~, wet .0005 .0004 .0005 .0006 .0001 .0001 .0001 .0002 
- --
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Table A4.e_. Lower quantitation limits for target compounds in surface 
microlayer samples, in ~g/L • 

Substrd~~ (Cruise) (Annandale) Surface Microlayer (Dolphin) 

Location #3 #5 #5 
Red Red Green 19 23 26 42 51 55 68 70 

Latitude (•t~) 39°41' 40°30'40°12' 39°30' 40°14' 40°18 1 40°42' 40°55' 40°36' 40°25 1 40°31' 
Longitude ( •1n 74°0' 73°56'73°50' 74°11 I 73°5t'!- 1 73°38' 72°43' 7P39' 72°12' 73°35' 73°53' 

Samp 1 e S; ze , 1 i ters ]t Jf T' 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 

ollection Date 120577 130577 150577130578 130578 130578 180578 190578 190578 200578 200578 

Naphthalene .01 .01 . 01 .004 .003 .004 .004 .003 .01 .003 .003 
2-Methylnaphthalene .01 .01 . 01 .004 .003 .004 .004 .003 .01 .003 .003 
1- " . 01 .01 .01 .004 .003 .004 .004 .003 .01 .003 .003 
Biphenyl .01 .01 .01 .004 .003 .004 .004 .003 .01 .003 .003 
Dibenzothiophene .01 .02 .02 .004 .003 .004 .01 .003 .01 .003 .003 
Phenanthrene . 01 . 01 . 01 .004 .003 .004 .004 .003 .01 .003 .003 
Anthracene .01 . 01 .01 .004 .003 .004 .004 .003 .01 .003 .003 
1-Methylphenanthrene .01 .01 . 01 .004 .003 .004 .004 .003 .01 .003 .003 
Fl uoranthene . 01 . 01 . 01 .004 .003 .004 .004 .003 .01 .003 .003 
Pyrene .01 .01 .01 .004 .003 .004 .004 .003 .01 .003 .003 
Benz(a)anthracene .01 .04 .03 .004 .003 .004 .004 .003 .01 .003 .003 

Chrysene . 01 . 02 .02 .004 .003 .004 .004 .003 .01 .003 .003 

IBenzo (e )_pyrene .01 .03 .03 .004 .003 .004 .004 .003 .01 .003 .003 

J8enzo (a) pyrene . 01 .03 .03 .004 .003 .004 .004 .003 .01 .003 .003 

Peryl ene . 01 .03 .03 .004 .003 .004 .004 .003 .01 .003 .003 

i 
L__ ----- ··--------------·----·--------·-



w 

"' 

Table A4_e. Lower quantitation limits for target compounds in surface 
microlayer samples, in ug/L (Cont.). 

··---- .. ··------·----- ·-·-·- ------------------- ------~--~-------

Substrate (Cruise) (Annandale) Surface Microlayer (Dolphin) 
-
location ~~rl ~;rl r.,#5 19 23 26 42 51 55 6B 70 
-
Latitude ( 0 N) 39°41' 40°30' 40°12' 39°30 40°14'40°18' 40°42' 40°55' 40°36 1 40°25' 40°31' 
Longitude ( 0 W) 74°0' 73°56' 73°50' 74°11' 73°5~'73°38' 72°43' 71°39' 72°12' 73°35' 73_0 53' 

Sample Size, liters lt lt lt 3.5 3.5 3.5 3.S 3.S 3.S 3.5 3.5 

1 ,2·Di bromo-3-chbrqJropane .06 .06 .06 .0009 .0006 .0009 .001 .0009 .DOOB .DDOB .001 
Hexachlorobenzene . Dl .01 .01 .0002 .0001 .0002 .0003 .0002 .0002 .0002 .0002 
Lindane (y-BHC) .OB .OB .OB .0003 .0002 .0003 .ooos .0004 .0003 .0003 .0004 
Heptachlor .OS .05 .05 .0003 .0002 .0003 .0005 .0003 .0003 .0003 .DDD3 
Aldrin .04 .04 .04 .0002 .0002 .0002 .0004 .0002 .0002 .0002 .0003 
o,p'-DDE .06 .06 .06 .0006 .0004 .0006 .0009 .0006 .0005 .0005 .0007 
rl-Chlordane .03 .03 .03 .0004 .0003 .0004 .0006 .0004 .0003 .0003 .0004 
trans-Nonachlor .03 .03 .03 .0003 .0002 .0003 .0005 .0003 .0003 .0003 .0004 
Dieldrin ,65 .05 .05 .0002 .0002 .0002 .0004 .0003 .0002 .0002 .0003 
p,p'-DDE .04 .04 .04 .0004 .0003 .0003 .0006 .0004 .0003 .0003 .0004 
o,p'-DDD .2 .2 .2 .0007 .0005 .0007 .DOl .0007 .0006 .0006 .OOOB 
Endrin .06 .06 .06 .0005 .0003 .0004 .0007 .0005 .0004 .0004 .0005 
m,p'-ODD .06 .06 .06 .001 .OODB .001 .002 .001 . 001 .DOl .001 
p,p' -DDD/o,p' -DOT .06 .06 .06 .001 .0007 .001 .002 .001 .0009 .0009 .001 
p,p'-OOT .OB .OB .08 .OOOB .0006 .0008 .001 .0009 .OOOB .DODB .0009 
f~i rex .05 .OS .OS .0006 .0004 .0006 .0009 .0006 .ooos .ooos .0007 
Chlorobiphenyl s .06 .06 .06 .02 .02 .02 .04 .02 .02 .02 .03 
Dichlorobiphenyls .06 .06 .06 .003 .002 .003 .ODS . 001 .003 .003 .001 
Trichlorobiphenyls .DB .OB .DB .0009 .0006 .OOOB . 001 .0009 .OOOB .OOOB .001 
Tetrach 1 o robi phenyl s .04 .04. .04 .001 .OOOB .001 .002 .001 .001 . DOl .001 
Pentachlorobiphenyls .06 .06 .06 .0006 .0004 .ODDS .0009 .0006 .ooos .DODS .0006 
Hexachlorobiphenyls .04 .04 .04 .0007 .ooos .0007 . DOl .0007 .0006 .0006 .OOOB 
E Po 1 ychbrinatedbi phenyl s 

" " (PPI1, wet 
-
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Table A5. Concentrations of target compounds in plankton/egg samples, in ng/g. 

~ 

Substrute Plankton/Eggs (Annandale Cruise) 
--. ·---·- ··------ --- ------ ·----·-ns·------r·Hll--119 19 #lo--1/ll ,, #1.,----111 

Location #6 
Red Red Green Red Red Red Green Rnd Red Green ------------

Latitude ( 0 N) 40°30' 40°30' 40°30' 40°40' 40°46' 40°51' 40°11' 40° 0' 40°12' 40°12' 40°12' 40°12'13R 0 55' 38°45' 41~06' 
Longitude ( 0 11) 73°56' 73°56' 73°56' 72°41 1 72°15 1 71°56' 72°01 I 72°46' 73°50' 73°50-' 73°5(1' 73°50' 72°51' 74°50' 1tn· I 
Sample Size(wet), grams 11 10 10 10 10 11 10 6 10 10 10 10 10 10 10 ' 
Dry weight (%) E 11 11 9 11 8 15 11 12 11 12 13 10 11 11 

Co 11 ect ion Date 130577 130577 130577 140577 140577 140577 150577 150577 150577 150577 150577 150577 160577 17q577 14057 

Naphthalene <20 <30 <20 <20 <20 <20 <20 <30 <20 <20 <20 <20 <30 <20 <20 

2-Methylnaphthalene 200 <30 <20 <20 <20 <30 <30 <40 <20 <20 <20 <20 <30 <30 <30 

1- " 300 <30 <20 <20 <20 <20 <20 <30 <20 <20 <20 <20 <30 <20 <20 

Biphenyl <20 <20 <20 50 <20 <20 <20 <30 <20 <10 <20 <10 <20 400 <20 

Di benzo thiophene <20 d~O < 20 <10 <20 < 20 <20 100 <20 <20 <20 <20 <20 <20 <20 I 
Phenanthrene <20 200 <20 <20 <20 <20 200 <30 <20 <20 <20 <20 dO <20 <20 I 

I 

Anthracene <50 <50 <50 <40 <50 <50 <20 <100 <50 <40 <50 <50 <50 <50 <50 I 
1-Methylphenanthrene <20 <20 <20 <10 <20 <20 300 <30 <20 <10 <20 <20 <20 <20 <20 I 

I 
Fl uoranthene 200 <20 50 <1 0 <20 <20 300 <30 <20 <1 0 <20 <10 100 <20 <20 

Pyrene 100 <20 <20 <-1 0 <20 <20 200 <30 <20 <20 < 20 <20 50 <20 <20 

Benz(a}anthracene <30 <40 <30 <20 <30 <30 <30 '50 <30 <20 <30 < 30 <40 <30 <30 

Chrysene <40 <50 <40 <30 <50 <50 100 <50 <40 <40 '50 <40 '50 <50 '50 

Benzo(e)pyrene ,20 <30 < 20 ,20 dO dO dO <40 ,20 ,20 <30 <20 dO <30 dO 

Benzo{a)pyrene <10 <20 <10 ' 5 <10 <10 <10 <20 <10 <10 <10 <10 <20 <10 <10 

Peryl ene <40 <50 <40 <30 <50 <50 <50 <50 <40 <40 '50 <40 <50 <50 <50 

-- -
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Table A5. Concentrations of target compounds in plankton/egg samples, in ng/g (Cont.). 

·-----·-·------- --- ----- ·---- -----~------------' ----
Subs tra le Plankton/Eggs (Annandale Cruise) 
-··· 
Location 

#5 ff8 19 #9 f/lQ ~~~ 
~--- -~,----· . "NTT--IIT" #6 

----------------- ~ed -- ~ed Green Red Red Green Red Red Green 
. --·- ------------

Lutitude ("N) 0°30' 40°30' 40°30' 40~40' 40°46' 40°51' 40°11' 40° 0' 0°12' 40°12 1 40°12' 40°12 I 38"55' 38"45' 41"06' 
Longitude ("In 73°56' 73°56' 73°56' 72°~1' 72°15' 71°56' 72°01' 72°46' 3°50' 73°50' 73°50' 73°50' 72°51' 74°50' 71°11 1 

Sample Size {wet), grams 11 10 10 10 10 11 10 6 10 10 10 10 10 10 10 
Dry weight (%} 12 11 11 9 11 8 15 11 12 11 12 13 10 11 11 

---- .. . ,.· "'=~-~c==-
1 , 2 -Di bromo-3-ch brrpropane < 1 < 1 < 1 < 2 < .6 < 2 < 1 < 3 ' 1 < 1 < 2 < 1 < 1 < 2 < 1 I 
!!ex a ch 1 orobenzene 

I ' 3 . 5 9 • 5 .2 <. 4 <.2 <. 7 < .3 ~ .4 < .9 <. 3 <. 5 < .4 , .2 I 
Lindane (y-BHC) <,5 <,5 <,5 < .6 <,3 <,8 . 7 < 1 <. 7 '.8 < .8 '. 7 <. 7 < .6 < .4 l 
Heptachlor < .4 <.4 <,4 <.6 <,2 <.7 <,4 < 1 <,5 <,6 <. 6 '.5 <. 6 < .6 < .3 

Aldrin <,6 <.5 <,6 <. 9 <,3 < . 1 <,6 < 1 < .8 <. 9 <,9 < .8 < .8 '.9 <. 5 

o,p'-DDE < 5 < 5 < 5 < 6 < 3 < 8 < 4 <1 0 < 3 < 4 < 4 < 3 < 7 < 6 < 4 

rt-Chlordane 8 10 40 10 10 10 3 20 10 7 8 8 '4 5 . 9 

tran s-Nonach 1 or 4 10 20 9 10 8 2 20 9 4 4 4 2 3 .4 

Dieldrin 20 30 100 20 20 20 10 40 2 < .9 <.9 <,8 <JO 7 ' 4 
p,p'-DDE 4 20 20 10 20 9 6 30 10 6 7 6 4 30 .4 

o,p'-000 ,.9 ,,8 ,,8 < 1 ,,s < 1 <.7 < 2 < 1 < 1 < 1 < 1 < 1 < 1 <.6 

Endri n ,.6 ,,6 ,.6 ,,8 <.4 < 1 <.5 < 2 <.7 <.8 <.9 <.7 <.9 <.8 <.5 

m,p'-DDD 4 6 20 4 3 5 2 6 10 5 6 5 3 5 < 1 

p,p'-DDD/o,p' -DDT 7 1 0 40 9 10 8 3 20 10 6 6 7 4 5 <,6 

p,p'-DDT < 1 < 1 < 1 5 <.7 3 3 < 3 2 < 3 ~ 3 < 3 < 2 < 2 < 1 

l~i rex '· 7 <.7 <.7 <.7 <.4 <.8 <.5 < 2 <.7 <.8 <.8 <.7 < 1 <.7 <.4 

Chl orobi phenyl s < 4 5 8 200 < 2 400 300 <1 0 4 < 5 < 5 5 < 6 400 200 

Oichlorobiphenyls 10 10 30 10 10 20 50 30 30 1 0 < 6 20 30 10 10 

Trichlorobiphenyls 50 60 200 30 30 70 20 100 60 30 30 40 80 30 20 

Tetrachlorobiphenyls 100 200 600 90 90 100 60 200 300 100 100 100 100 60 20 

Pentachlorobiphenyls 200 300 700 100 200 100 50 400 200 80 90 1 oo! 100 70 9 

~!exach 1 o robi phenyl s 9 20 60 20 10 20 20 20 10 8 9 4 9 20 2 

LPo 1 ychbrinatedbi phenyl s 400 600 1600 500 300 700 500 700 600 200 200 300 300 600 300 

" " (PPI1, wet .05 .07 .2 .04 .03 • OS .08 .08 .07 .02 .02 .04 .03 .06 .03 

-------



Table A5_e. Lower quantitation limits for target compounds in plankton/egg samples, in ng/g. 

w 
co 

--
Substrate 

Location 
--
Latitude ( 0 tl) 
Longitude ( 0 \1) 

Samp 1 e Size (wet), grans 
Dry weight (%) 

Collection Date 

Naphthalene 

2-Methylnaphthalene 

1- " 
Biphenyl 

Dibenzothiophene 
Phenanthrene 

Anthracene 

1-Methylphenanthrene 

Fl uoranthene 

Pyrene 

Benz(a)anthracene 

Chrysene 

Jsenzo (e) pyrene 
Benzo (a) pyrene 

Peryl ene 

Plankton/Eggs (Annandale Cruise) 

#5 #8 ng ug #10 #11 #5 #13 #1 #6 1 
Red Red Green Red Red Red Green Red Red Green_ 

40°30' 40°30' 40°30' 4i;l0 40' 40°46' 40°51• 40°11' 40° 0' 40°12' 40°12' 40°12' 40°12• 38°55' 38°45' 41°06'. 
73°56' 73°56' 73°56' 72°41' 72°15' 71°56' 72°01' 72°46' 73°50' 73°50' 7,3°50' 73°50' 72°51' 74°50' 71°11 1

: 

11 10 1 0 10 10 11 10 6 10 10 10 10 10 10 10 
12 11 11 9 11 8 15 11 12 11 12 13 10 11 11 

130577 130577 130577 140577 140577 140577 150577 150577 150577 150577 150577 150577 160577 179577 140577 

20 30 20 20 20 20 20 30 20 20 20 20 30 20 20 

20 30 20 20 20 30 30 40 20 20 20 20 30 30 30 

20 30 20 20 20 20 20 30 20 20 20 20 30 20 20 

20 20 20 10 20 20 20 30 20 10 20 10 20 20 20 

20 20 20 10 20 20 20 30 20 20 20 20 20 20 20 

20 30 20 20 20 20 20 30 20 20 20 20 30 20 20 

50 50 50 40 50 50 50 100 50 40 50 50 50 50 50 

20 20 20 10 20 20 20 30 20 10 20 2_0 20 20 20 

20 20 20 10 20 20 20 30 20 10 20 10 20 20 20 

20 20 20 10 20 20 20 30 20 20 20 20 20 20 20 

30 40 30 20 30 30 30 50 30 20 30 30 40 30 30 

40 50 40 30 50 50 50 50 50 40 50 40 50 50 50 

20 30 20 20 30 30 30 30 40 20 30 20 30 30 30 

10 20 10 5 10 10 10 10 20 10 10 10 20 10 10 

40 50 40 30 50 50 50 50 50 40 50 40 50 50 50 

- --
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Tab 1 e A5.e_. Lower quantitation limits for target compounds in plankton/egg samples, in ng/g (Cont.). 

!Substrate Plankton/Eggs (Anriandal·e Cruise) 
-

location 
#5 #B ug ug #10 #11 #5 #13 #1 #6 
Red Red Green Red Red Red Green Red Red Green -

Latitude ('N) 0°30' 40°30' 40°30' 40°40' 40°46' 40°51' 40°11' 40° 0' 40°12' 40°12' 40°12' 40°12' 38°55' 38°45' 41°06' 
Longitude ('W) 73°56 1 73°56' 73°56' 72°41' 72°15' 71°56' 72°01 1 72°46' 73'50' 73'50' 73'50' 73'50' 72°51' 74°50' 71'11' 

-
Samp 1 e Size {wet), grams l1 10 10 10 10 l1 10 6 10 10 10 10 10 10 10 
Dry weight (%) 12 l1 l1 g 

l1 8 15 11 12 l1 12 13 10 l1 l1 

l ,2 -Di bromo-3-ch brcpropane 1 1 1 2 .6 2 1 . 3 1 1 2 1 1 2 1 
I 

Hexachlorobenzene .3 .3 .3 .4 .2 .4 .2 .7 .3 .4 . g .3 .5 .4 .2 

lindane {y-BHC) .5 .5 . 5 . 6 .3 .8 .4 1 . 7 .8 .B .7 .7 .6 .4 
Heptachlor .4 .4 .4 .6 .2 . 7 .4 1 . 5 .6 .6 .5 .6 .6 .3 

A 1 dri n . 6 .5 . 6 _g .3 1 .6 1 .8 _g _g .8 .8 ,g .5 

o,p'-DDE 5 5 5 6 3 8 4 10 3 .4 4 3 7 6 4 

c1-Chlordane .6 .6 .6 .7 .3 .8 .4 1 .7 .8 _g . 7 • g • 7 .4 

trans-Nonachlor .5 .5 • 5 .6 .3 .7 .4 1 .6 .7 .7 .6 .8 .6 .3 

Dieldrin g 8 8 6 5 7 4 20 .8 _g .9 .8 10 6 4 

p,p'-ODE .4 .4 .4 .3 . 2 .4 .2 1 • 6 • 7 .8 .6 .6 .3 .2 

o,p'-DDD _g .8 .8 1 .5 1 .7 2 1 1 1 1 1 1 .6 

Endrin .6 .6 .6 .8 .4 1 .5 2 . 7 .R _g .7 . g .8 .5 

m,p'-ODD 1 1 1 2 .8 2 1 4 3 4 4 3 2 2 1 

p,p'-DDD/o,p'-DDT 1 1 1 1 .6 2 _g 3 1 2 2 1 2 1 .6 

p,p'-DDT 1 1 1 2 . 7 2 1 3 2 3 3 3 2 2 1 

f1i rex .7 . 7 .7 . 7 .4 .8 .5 2 .7 .8 .8 .7 1 .7 .4 

Ch1orobipheny1 s 4 4 4 100 2 100 80 10 4 5 5 4 6 100 80 

Dichlorobiphenyls 4 4 4 5 2 6 4 10 5 6 6 5 6 5 3 

Trichlorobiphenyls 1 1 1 1 .6 1 .R 3 1 1 1 i 2 1 .7 

Tetrachl a robi phenyl s 2 2 2 2 1 3 2 5 3 4 4 4 3 2 1 

Pentachlorobiphenyls 6 5 5 3 3 4 2 10 5 6 6 s 8 3 2 

Hexachlorobiphenyls 1 1 1 1 .6 1 .7 2 .8 _g _g .8 1 1 ·' 
I: Po 1 ychbrinatedbi phenyl s - - - - - - - - - - - - - - -
" " (PPM, wet - - - - - - - - - - - - - - -

------ ------ ----- ----- -
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Table A6. Concentrations of target compounds in plankton/egg samples, in ng/g. 

Substrate (Cruise) (Annandale) Plankton/Eggs (Dolnhin) 

#3 #5 #5 #4 
Red 

Sta. R Sta.26 Sta.30 Sta.42 Sta.62 Sta'70 Sta.70 sta~67Sta.51 
-l~w2~wl_l_l_5~w4_1_1 

"ta .265talll 
Tow 2 Tow]~ ~~~-c~i-~~--- II Red Red Green 

Latitude ("N) 1139"41' 40"30' 40"12' 40"15' 37"30' 40"18' 40"31' 40"42' 40"26' 40"31' 40"31' 40"24' 40"55' 40"18' 38" o•i 
Longitude ("~n 74" ~· 73"56' 73"50' 73"40' 74"50' 73"38' 73"41' 72"43' 73"26' 73"53' 73"53' 73"33' 71"39' 73"38' 74"32'_j 

1oi· 1ot 1ot 10 4 10 10 10 10 10 10 10 10 10 10 1 Sample Size {wet), grams 
Dry weight (%) 

Collection Date 

Naphthalene 

2-Methylnaphthalene 

1- " 

Biphenyl 

Dibenzothiophene 

Phenanthrene 

Anthracene 

1-Methylphenanthrene 
Fl uoranthene 

Pyrene 

Benz(a)anthracene 

Chrysene 
Benzo(e) pyrene 

Benzo (a) pyrene 

Peryl ene 

9 10 12 8 9 9 10 9 10 10 9 7 7 8 10 1 
! 

120577 130577 150577 130577ll2057R 130578 140573 180578 190578 200578 200578 200578 190578 139578 120578! 

200 

100 

100 

200 

200 

200 

100 

< 10 

100 

< 10 

< 30 

90 

200 

200 

200 

< 10 

100 

30 

< 10 

< 10 

< 10 

< 30 

< 20 < 1 0 

< 20 

< 20 

< 20 

< 20 

< 10 

<: 10 

20 

20 

<1 0 

60 

<20 

<10 

<1 0 

<10 

<10 

<10 

<30 

20 

'20 

<10 

<20 

<20 < 20 

<30 10000 

<30 6000 

<20 2000 

<20 

<20 

<50 

<20 

<20 

<20 

<30 

iDOOO 

30000 

1000 

10000 

200 

8000 

10000 

20 

70 

30 

80 

200 

8000 

3000 

6000 

80 800 

< 8 3000 

< 9 < 30 

< 9 800 

70 100 

80 700 

300 < 100 

300 

2000 

1 ODD 

600 

6000 

6000 

400 

4000 

2000 

3000 

2000 

< 8 

< 10 

< 7 

< 8 

1 DO 

< 8 

< 8 < 

100 

< 8 

70 

< 20 < 

<50 110000 < 10 < 60 1000 < 9 

<30 < 200 

<10 < 200 

<50 < 200 

< 10 < 70 2000 

<10<80<10 

< 1 0 < 90 < 1 0 

< 10 < 

< 10 < 

< 10 < 

100 

800 

300 

600 

1000 

6000 

3000 

5000 

300 

2000 

800 

2000 

400 

2000 

1000 

400 

1000 8000 2000 6000 

1000 9000 3000 3000 

7 < 1 0 < 1 0 < 20 

200 7000 2000 3000 

300 7000 400 < 20 

200 9000 2000 < 20 

20 20000 

100 10000 

10 < 

9 < 

10 < 

30 ' 
40 < 

50 < 

900 < 60 

200 < 30 

50 < 70 

60 < 70 

70 < 90 

<1 0 

<10 

<10 

<10 

<20 

<10 

<1 0 

<10 

<10 

<10 

<40 

'20 

<40 

<40 

<60 

<10 

<10 

< 9 

<1 0 

,2o 1 

<1 o 1 

<1 0 i 
i 

<1 o I 
<1 0 i 
<10 

<30 

<20. 

<40 

<40 

<50 



-"" ,_. 

Table A6. Concentrations of target compounds in plankton/egg samples; in ng/g (Cont.). 
------

Substrate (Cruise) (Annandale) Plankton/Eggs (Dolphin) 

location #3 #5 #5 #4 Sta .8 Sta.26 Sta.30 Sta.42 Sta.62 Sta.,70 Sta.70 Sta.67 Sta.51 Sta.26 Sta.ll 
Red Red Green Red Tow 1 Tow 2 Tow 1 Tow 1 Tow 1 Tow 5 To\'1 4 Tow 1 Tow 1 Tow 2 Tow 1 -

Latitude ( 0 N) 39°41 I 40°30' 40°12' 40°15 ' 37°30' 40°18' 40°31' 40°42' 40°26' 40°31' 40°31' 40°24' 40°55' 40°18' 38° 0' 
Longitude ( 0 \n 74° 0' 73°56' 73°51)• 73°40 ' 74°50' 73°38' 73°41' 72°43' 73°26' 73°53' 73°53' 73°33' 7P39' 73°38' 74°32' 

Sample Size (~.et), grams 1 o·l- lOt 1 0 t· 1 0 4 10 1 0 1 0 10 10 10 1 0 10 10 10 
Dry weight (%) 9 10 12 8 9 9 1 0 9 10 10 9 7 7 8 10 

1,2-0ibromo-3-chbn:propane <10 <10 <9 < 1 < 6 < 2 <10 < 5 < 4 < 3 < 3 60 < 4 < 3 < 3 
1 

flexachlorobenzene < 2 < 2 d <.3 10 3 20 < 1 2 2 100 350 5 20 10 

Lindane (y-BHC) < 6 < 6 <5 <,5 < 4 < 1 10 < 3 < 2 < 1 30 20 < 2 < 1 < 1 

Heptachlor < 5 < 5 <3 <.4 < 3 <.7 < 4 < 2 < 1 < 1 <.8 < 3 < 1 < 1 < 1 

Aldrin < 4 < 4 <3 <,6 < 3 <.S < 4 < 2 < 2 < 1 <. 9 < 4 < 1 < 1 < 1 

o,p'-DDE < 5 < 5 <4 < 5 < 5 < 1 < 7 10 < 2 < 2 <20 4000 <20 <10 800 

r:t-Chlordane < 3 < 3 <3 1 0 80 30 200 40 30 30 900 300 100 100 100 

tran s-Nonach 1 or '*3o < 3 <3 10 70 30 300 40 30 20 soo 300 90 100 80 
I 
1 Dieldrin < 3 < 3 <3 20 4000 20 100 30 30 10 300 200 70 70 300 

p,p'-OOE *7o < 2 <2 10 *5000 *20 *1 00 *30 *40 *20 300 200 so 90 400 

o,p'-DDD < 6 < 6 <5 < .s <10 < 1 < 7 < 3 < 3 < 2 < 2 < 7 < 2 < 2 < 2 

Endrin < 6 < 6 <5 <,6 < 4 < 1 < 1 < 2 < 2 < 1 < 1 < 5 < 2 < 1 < 1 

m,p'-DDD <10 <10 <9 5 100 1 0 300 30 1 0 4 1300 100 < 5 50 10 

p. pI- DOD/ 0, pI- DDT < 9 < 9 <S 10 300 20 400 40 20 20 1100 300 50 100 50 

p,p'-DDT <10 <10 <9 5 < 7 20 400 80 20 < 2 2000 <10 < 4 100 110 

f~i rex < 4 < 4 <4 <. 5 < 4 <. 9 < 5 < 2 < 2 < 1 < 1 < 5 < 2 < 1 < 1 

Chlorobiphenyls < 3 < 3 <3 500 <10 30 300 ,so <70 <40 <50 700 ,so 300 <50 

Dichlorobiphenyls *20 <10 <9 20 40 20 50 < 7 20 10 200 200 70 so 70 

Trichlorobiphenyls *300 < 5 <5 50 100 70 200 50 so 60 1200 1400 100 300 90 

Tetrachlorobiphenyls < 6 < 5 <5 100 1000 200 1500 200 200 300 9000 3700 500 soo 400 

Pentachlorobiphenyls < 4 < 4 <4 200 4500 100 2000 300 100 200 11000 1700! 400 500 400 

Hexachlorobiphenyls < 5 < 5 <5 30 *5oo *7o *1500 *300 *100 *go 800 600 100 300 200 

1.: Po 1 ychbrinatedbi phenyl s 300 - - 900 620n 500 5SOO 900 soo 500 22000 s::wn 1200 2300 1200 

" " (PPI1, wet .03 - - . 1 .6 .05 .6 ,08 .05 .05 2 .6 .OS .2 . 1 

----
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Table A6.e_· Lower quantitation limits for target compounds in plankton/egg samples, in ng/g. 

---
~lulls trilte (Cruise) (Annandale) Plankton/Eggs (Dolphin) 

-··-. . .. ----- --- ..... ·----- ·u3 -·-· ti5·--··ns ····--·u;.--· Stij~-ifSta~-26 sta-:-Jo stil:-4z St.ii~ITta.-~70-stii-~70-st·a~·r,yst.a :·!il-sta. 26 s~iT 
location 
- -·-··-· --· -- ----~-·--- _Bg~---- B!1SL_.f.r~;r. !_l __ B.!-:E __ Tow 1 To~,o1 ?. T0111 1 Tow 1 To,., 1 Tow !:. To~tl 4 _ }!:!.Y.!..J_If_!!! _ _:I_ _ _Iow 2 To.,., l 

Latitude ( 0 N) I 39"-41 1 40°30' 40°12' 40°15' 3]030' 40°18' 40°31' 40°42' 40°26' 40°31' 40°31' 40°24' 40"55' 40°18' 38° 0' 
Longitude ('II) 74° 0' 73°56' 73°50' 73°40' 74°50' 73°38' 73°41' 72°43' 73°26' 73°53' 73°53' 73°33' 71°39' 73°38' 74°32' 

Sllmple Size ~et). grams 1 o·l· 1 o·l· Jal' 10 4 10 10 10 10 l 0 10 10 l 0 10 10 
Dry weight (%) 9 10 12 8 9 9 10 9 10 10 9 7 7 8 10 

Collection Date 120577 130577 15()577 13057 l2057H l3057R l4057B 1~0578 l9057il 20057?. 20057H 2on57P, 190578 139578 12057 

Naphthalene 10 10 10 20 20 9 30 8 8 7 9 10 20 10 10 
2-Methyloaphthaleoe 10 10 10 30 80 9 30 8 10 7 10 10 20 10 10 

1- " 10 10 10 30 70 7 30 7 7 6 8 10 20 10 9 

Biphenyl 10 10 10 20 80 9 30 8 8 7 g 10 20 10 10 

Di benzothi ophene 20 10 20 20 l 00 20 30 10 10 10 20 30 30 20 20 

Phenanthrene 10 10 10 20 70 e 30 8 8 7 g 10 20 10 10 

Anthracene 10 10 10 50 80 9 30 8 8 7 10 10 20 l 0 10 

1-Methylpheoaothreoe 10 10 10 20 80 9 30 8 8 7 10 20 20 10 10 

Fl uoranthene 10 10 10 20 80 g 30 8 8 7 10 20 20 10 10 

Pyrene 10 10 10 20 90 9 40 8 8 B 10 20 20 10 10 

Benz(a)anthracene 30 30 30 30 300 20 100 20 20 20 30 50 60 40 30 

Chrysene 20 10 10 so 100 10 60 g 9 8 20 20 30 20 20 

1
senzo (e) pyrene 20 20 20 30 200 10 70 10 10 10 30 50 70 40 40 

Benzo (a) pyrene 20 10 10 10 200 10 80 10 10 g 40 60 70 40 40 

Perylene 20 10 20 50 200 10 90 10 10 10 50 70 90 60 50 

- - --
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Table A6,e_. Lower quantitation limits for target compounds in plankton/egg samples, in ng/g (Cont.). 

Substrate (Cruise) (Annandale) Plankton/Eggs (Dolphin) 

Location #3 15 #5 #4 Sta. 8 Sta.26 Sta.30 Sta.42 Sta.62 Sta.,70 Sta.70 Sta.67 Sta.51 Sta.26 Sta.ll 

···--·-·--·-----· Red Red (;reen Red_. +-Tow 1 Tow 2 Tow 1 Tow 1 Tow 1 Tow 5 To\'t 4 Tow ] _ _l.Q_t~__!__Iow 2 Tow ! 
Latitude ('N) 39°41' 40"30' 40"12' 40"15' 37"30 1 40°18 1 40°31 I 40°42 1 40°26' 40°31 1 40°31 1 40°24 1 40°55 1 40°18' 38° 0 1 

Longitude ('In 74° 0' 73" 56' 73" 50' 73"40 1 74°50 1 73°38 1 73°41 I 72°43 1 73°26' 73°53' 73"53' 73"33' 71"39' 73"38' 74"32' 

Samp 1 e Size fwet ), grams 1 o'~' 1 o·t· 10'1 10 4 1 0 10 10 10 10 10 1 0 10 10 10 
Dry weight %) 9 10 12 8 g 9 10 9 10 10 9 7 7 8 10 

' 10 10 9 1 1,2-Dibromo--3-chbrcpropane 9 2 10 5 4 3 3 10 4 3 3 
I 

Hexachlorobenzene 2 2 1 .3 2 • 5 3 1 1 .6 .6 2 .8 .6 . 6 

Lindane (y-BHC) 6 6 5 . 5 4 1 6 3 2 1 2 6 2 1 1 

Heptachlor 5 5 3 .4 3 . 7 4 2 1 .8 .R 3 1 .8 .8 

Aldrin 4 4 3 .6 3 .8 4 2 2 1 .9 4 1 .9 . 9 

o,p' -DOE 5 5 4 5 5 1 7 3 2 1 20 60 20 10 10 

rt-Chlordane 3 3 3 .5 3 . 7 4 2 1 .. 8 .8 3 1 .8 .8 

tran s-Nonach 1 or 3 3 3 .4 3 . 7 4 2 1 .8 .8 3 1 .8 .8 

Dieldrin 3 3 3 5 2 . 5 3 1 1 .7 . 7 3 . 9 . 7 • 7 

p,p' -ODE 2 2 2 • 7 3 . 7 4 .2 1 .8 . 9 3 1 .8 .8 

o ,p'-DDD 6 6 5 .8 5 1 7 3 3 2 2 7 2 2 2 

Endrin 6 6 5 .6 4 1 .5 2 2 1 1 5 2 1 1 

m,p' -ODD 10 10 9 1 9 2 1 5 4 3 4 10 5 3 3 

p,p'-DDD/o,p'-DDT 9 9 8 1 6 1 8 3 3 2 2 7 3 2 2 

p,p'-DDT 10 1 0 9 1 7 2 9 4 3 2 3 9 4 3 3 

r~i rex 4 4 4 . 5 4 .9 5 2 2 1 1 5 2 1 1 

Chl orobi phenyl s 3 3 3 90 10 30 200 80 70 40 50 200 70 50 50 

Dichlorobiphenyls 10 10 9 4 10 3 20 7 6 4 4 20 5 4 4 

Trichlorobiphenyls 5 5 5 . 9 5 1 7 3 3 2 2 7 2 2 2 

Tetrachlorobiphenyls 6 5 5 2 5 1 6 3 2 1 1 6 2 1 1 

Pentachlorobiphenyls 4 4 4 2 4 1 6 2 2 1 1 5! 2 1 1 

Hexachlorobiphenyls 5 5 5 .8 5 1 6 3 2 2 1 6 2 1 1 

EPo 1 ychbrinatedbi phenyl s - - - - - - - - - - - - - - -
" " (PPH, wet - - - - - - - - - - - - - - -

·--------
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Table A?. Concentrations of target compounds in plankton/egg 
and zooplankton samples, in ng/g. 

··----------- Plankton/E0ns Substrate (Cruise) (Dolphin · Zooplankton (Delaware) 

locatlon ToN 1 Tow 1 Tow 1 
Sta.l9 Sta.27 Sta.29 Sta. 5 Sta.71 Sta.52 Sta.42 Sta.68 Sta.43 

Latitude ( 0 N) 39°30' 40°25' 40°36' !40°16' 40°28' 39°34 1 39°14' 40°44' 39°19' 
Longitude (•H) 74°11 I 73°45' 73°17 1 73°09' 73°13' 73°47' 74°26' 72°40' 74°1 3' 

Sample Size ~et), grams 2 10 10 10 10 4 10 10 2 
Dry weight (%) ll 15 14 15 17 10 7 18 13 

-
Collection Date 13057G 130578 140578 90279 050379 020379 020379 040379 020379 

Naphthalene 800 80 400 100 30 < 40 50 20 300 
2-Methylnaphthalene 4800 100 2900 100 40 < 50 <20 10 300 

1- " 1600 < 9 900 < 9 < 8 < 40 <20 20 <50 
Biphenyl 2500 200 1300 100 < g < 40 <20 < 7 300 

Dibenzothiophene 2000 100· 2800 300 <20 < 90 <50 so <100 

Phenanthrene 2800 200 2500 500 <1 0 < 50 <30 < 5 700 
Anthracene 1800 <1 0 800 500 < 9 < 40 <20 < 4 < 60 

1-Methylphenanthrene 1000 60 1400 60 60 < 50 <30 < 5 < 70 

Fl uoranthene 500 200 700 500 <10 < so <30 < 5 < 70 

Pyrene 300 100 1200 400 <10 < 60 <30 < 5 < 70 

Benz(a)anthracene 100 <30 100 000 300 <100 <70 <10 1200 

Chrysene 400 200 200 600 <20 < 70 <40 < 7 < 90 

Benzo (e) pyrene <80 200 so 400 <20 < 90 <50 < 8 <100 

Benzo(a)pyrene 500 300 100 400 <20 < 80 <40 < 7 <100 

Peryl ene 1300 200 200 <20 <20 <100 <so <10 <100 

I I 



.,. 
01 

Table A7. Concentrations of target compounds in plankton/egg 
and zooplankton samples, in ng/g (Cont.). 

Substrate (Cruise) Plankton/lqqs Zooplankton (Delaware) 
------ _ __JQ£lnhinJ: ----. 

Location Tow 1 Tow 1 Tow 1 
---------·--·--·-·-- _ Sta.lL~ta.27 Stg~ .~ta. 5 Sta.7l Sta.52 Sta.42 Sta fiB Sta.•n_ 

La t Hude (oN) 39°30' 40°25' 40°36' 40°16' 40°28' 39°34' 39°14' 40°44' 39°19' 
Longitude ('H) 74°11' 73°45' 73°17' 73°09' 73°13' 73°47' 74°26' 72Q40' 74°13' 

Sample Size(wet), grams 2 10 10 10 l 0 4 10 l 0 2 
Dry weight (%) ll 15 14 l 5 17 10 7 18 13 

l ,2-Di bromcr3-ch brcpropane l 00 7 < 3 < 2 20 20 < .2 < 4 < l 0 
Hexach 1 oro benzene < l 3 8 l 2 < .9 <.03 <.5 2 

Lindane (y-BHC) < 4 2 20 <.7 l < 3 <.07 < 2 < 4 
Heptachlor < 4 < l < l <.6 <.3 < 2 <.06 < l < 3 
A 1 dri n < 2 <.B <.7 <.4 <.2 < 2 <.05 < l < 2 
o,p'-DDE < 4 < l 40 <.5 <.4 < 4 < .5 <10 200 
•1-Chlordane 30 90 70 10 10 10 5 7 20 
trans-Nonachlor 20 60 50 9 10 8 4 7 20 
Dieldrin < 2 <.7 <.7 <.4 <.2 < l <.04 <.B < 2 
p,p'-DOE 10 50 60 20 10 20 2 20 < 2 
o,p'-DDD 80 100 200 30 <.6 30 20 20 80 
Endrin < 8 < 2 < 2 < l <.6 < 5 < .1 < 3 < 7 
m,p'-000 <20 100 300 l 0 40 < l 0 < .3 < 5 < l 0 
p,p'-DDD/o,p'-OOT 40 200 200 20 30 < 5 5 < 3 30 
p,p' -DDT <20 100 300 40 50 40 20 < 4 30 
l~i rex < 3 < l <.9 <.4 <. 3 < 2 <. 06 < 1 < 3 
Chlorobiphenyl s <90 <30 <30 <20 < 8 <200 < 4 <90 <200 
Oichlorobiphenyls 40 40 50 20 20 40 6 20 50 
Trichlorobiphenyls < 5 300 900 50 40 100 20 < 2 50 
Tetrachlorobiphenyls < 5 400 800 30 10 8 9 80 100 
Pen tach 1 arabi phenyl.s 500 400 200 60 l 00 20 l 0 l 0 80 
Hexachlorobiphenyls < 4 200 400 20 20 < 3 10 6 20 
EPa lychbrinatedbip henyl s 500 1300 2300 200 200 200 50 100 300 

" " (PPI~, wet .06 .20 .32 .03 .03 .02 .004 .02 .04 

---

' I 
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Tab 1 e A7 .e: Lower quantitation limits for target compounds in 
plankton/ egg and zooplankton samples, in ng/g. 

Substrate (Cruise) PlanKto~/tggs 

(Dolphin) Zooplankton (Delaware) 
-·-··--·-----·- .. ToWl lOW I lOW I 
location Sta.l9 Sta.27 Sta.29 Sta. 5 Sta.7l Sta.52 Sta.42 Sta.68 Sta.43 

latitude ( 0 tl) 39°30' 40°25' 40°36' 40°16' 40°28' 39°34' 39°14 1 40°44' 39°19' 
longitude ( "14) 74°11 1 73°45' 73°17' 73°09' 73°13' 73°47' 74°26' 72°40' 74°13' 
·-· 
Sumple Size &,ret), grams 2 10 10 10 10 4 10 10 2 
Dry weight (%) ll 15 14 15 17 10 7 18 13 
-
Collection Date 130578 130578 140578 090279 050379 n20379 o2o379 040379 020379 1 

Naphthalene 40 g 7 lD 9 40 20 4 50 

2-Methylnaphthalene 40 9 8 10 10 50 20 4 60 

1- " 40 9 6 9 8 40 20 4 50 

Biphenyl 40 g 8 10 9 40 20 7 60 

Dibenzothiophene 90 20 20 20 20 90 50 9 100 

Phenanthrene 50 10 9 10 10 50 30 5 60 

Anthracene 40 10 8 10 9 40 20 4 60 

1-Methylphenanthrene 50 10 9 10 10 50 30 5 70 

Fl uoranthene 60 10 10 10 10 50 30 5 70 

Pyrene 60 10 10 10 10 60 30 5 70 

Benz(a)anthracene 100 30 30 40 30 100 70 10 200 

Chrysene 70 20 10 20 20 70 40 7 10 

IBenzo (e) pyrene 80 20 10 20 20 90 50 8 100 

Benzo (a) pyrene 70 20 10 20 20 80 40 7 l 00 

Peryl ene 100 20 20 20 20 100 50 10 100 
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Table A7.e_. Lower quantitation limits for target compounds in 
plankton/ egg and zooplankton samples, in ng/g (Cont.). 

- ---~~ ...... ---.-· 

Substrate (Cruise) Pl~~~~~~{~~gs Zooplankton (Delaware) 

Location 
Tow l Tow 1 Tow 1 

Sta. 5 Sta.71 Sta.52 Sta.42 Sta.68 Sta.43 Sta.l9 Sta.27 Sta.29 

Latitude ( 0 N) 39°30' 40°25' 40°36' 40°16' 40°28' 39°34' 39°14' 40°44' 39°19' 
Longitude ( 0 \1} 74°11' 73°45' 73°17 1 73°09' 73°13' 73°47' 74°26' 72°40' 74°13' 

Sample Size ~et), grams 2 10 10 10 10 4 10 10 2 

I 

Dry weight (%) 11 15 14 15 17 10 7 18 13 

1 ,2-Di bromo--3-chbn:propane 10 3 3 2 .9 7 .2 4 10 

Hexachlorobenzene 1 .4 .4 .2 • 1 .9 .03 .5 1 

Lindane (y-8HC) 4 1 1 . 7 .4 3 .07 2 4 

Heptachlor 4 1 1 • 6 . 3 2 . 06 1 3 

A 1 dri n 2 .8 . 7 4 .2 2 .05 1 2 

o,p'-DOE 4 1 1 .5 .4 4 .5 10 30 

:~-Chlordane 2 . 7 . 7 1 .2 2 .04 .9 2 

I trans-Nonachlor 2 .7 . 7 .4 .2 2 .04 .9 2 

Dieldrin 2 .7 . 7 .4 .2 1 .04 .8 2 
' p,p'-ODE 3 .8 .8 .7 .2 2 .05 1 2 I 

o,p'-DDD 7 2 2 .4 .6 4 . 1 2 5 

Endrin 8 2 2 1 .6 5 • 1 3 7 

m,p' -DOD 20 8 7 4 2 10 .3 5 10 

p,p'-DDD/o,p'-DOT 10 4 4 2 1 5 .2 3 8 
p,p'-DDT 20 7 7 2 2 8 . 2 4 10 I 

' 11i rex 3 1 . 9 .4 .3 2 .06 1 3 

Chlorobiphenyl s 90 30 30 20 8 200 4 90 200 

Oichlorobiphenyls 10 3 3 2 .9 8 .2 5 10 I 

Trichlorobiphenyls 5 2 2 .9 .4 3 .09 2 5 I 

Tetrachlorobiphenyls 5 1 1 .8 .4 3 .09 2 4 

Pentachlorobiphenyls 4 1 1 .6 .3 3 .08 2 4 
! 

Hexachlorobiph~nyls 4 1 1 . 7 .4 3 .07 2 4 

EPa 1 ychbrinatedbi phenyl s - - - - - - - - -
,. " (PPM, wet - - - - - - - - -

I ------
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Table A8. Concentrations of target compounds in mackerel samples, in ng/g • 

. 1Substrate Mackerel Flesh Roe 

Location 'I.Y. Bi 0ht Apex ~ N.Y. Bi[!ht A!1eX 

Latitudo ( 0 tl) 41J0 30\ 

+ 40° 30' 
Longitude ( 0 1-/) 73° 50 I 73° 50' 

Sample Size (wet}, qram 10 10 10 10 10 10 10 .10 10 11 JVi· 
Dry weioht (%) 24 2' 25 23 2' 21 24 18 21 23 23 

C01lection Date 210577 210577 210577 210577 210577 210577 210577 210577 210577 210577 210577 
Subsample no./means siz 2/4.1 2/3.8 2/4.2 2/3.9 2/4.0 2/4.1 2/3.8 2/4.2 2/3.9 2/4.0 5/3.8 
Naphthalene <10 <10 <10 <10 <10 <10 ' 7 <10 <10 <10 ' 4 
2-l·lethyl naphtha 1 ene <10 <10 <10 <10 <10 <10 < 7 <10 <10 <10 ~ 4 ,_ 

" <10 <10 <10 <10 <10 <10 ' 6 <10 ' 9 <10 ' 4 

Biphenyl <10 <10 <10 <10 <10 <10 < 7 <10 <10 <10 200 
Dibenzothiophene <20 <20 <20 <30 <20 <30 <10 <20 <20 <20 < 4 
Phenanthrene <10 <10 40 <:JO <10 <10 < 7 <10 <10 <10 < 4 
Anthracene <10 <10 <10 <30 <10 <10 ' 7 <10 <10 <10 ' 4 
1-Methylphenanthrene ..-10 <10 <10 <20 <10 <20 ' 7 <10 <10 <10 < 4 

Fl uoranthene <10 <10 <10 <20 <10 <20 < 8 <10 <1 0 <10 < 4 

Pyrene <1 0 <10 <10 <20 <10 <20 < 8 <10 <10 <10 ' 4 
Benz{a)anthracene <3fJ <30 <20 <40 <30 <30 <20 <30 <30 <30 ' 4 
Chrysene <10 <20 <20 <20 <10 <20 < 9 <20 <10 <20 < 4 

Benzo(e )pyrene <20 <20 <20 <20 <20 <20 <1 0 <20 <20 <20 ' 4 
Benzo(a)pyrene <10 <20 <20 <30 <10 <20 < 9 <20 <10 <20 ' 4 
Peryl ene <20 <20 <20 <20 <20 <26 <20 <20 <20 <20 < 4 

ain decimeters 
. - ----·-

Liver 
NY Diaht 

An ex 
40° 30 I 

73° 50' 

Jot 
24 

' 
210577 
3/3.8 

40 

' 3 
' 3 

80 

' 3 
< 3 

' 3 
< 3 
< 3 

< 3 
< 3 

< 3 

< 3 

' 3 
< 3 

\ 

I 
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Table AS. Concentrations of target compounds in mackerel samples, in ng/g (Cont.) 

Substrate Mackerel Flesh Roe Liver 

Location N.Y. Bight Apex 
jNY Bight 

N.Y. Bi~ht Apex i Apex 
Latitude (•N) 40° 30' Jl0° 30' 14o• 30' 
Longitude ( •w) 73° Sf!' 73° 50' 3° 50' 

Sample Size (wet) ,grams 10 10 10 10 10 10 10 10 10 10 lOt 10"' 
Dry weight (%) 24 24 25 23 24 21 24 18 21 23 23 24 

1 ,2-0i bromo-3-ch brq::~ropane < 4 < 5 < 7 < 5 < 4 < 5 < 4 <10 < 6 < 7 <60 <60 

Hexachlorobenzene 10 6 10 5 10 10 10 < 2 20 10 <10 <10 

Lindane (y-BHC) < 3 < 3 < 4 < 4 < 3 < 4 < 3 < 7 10 < 5 <40 <30 

Heptachlor < 2 < 2 < 3 < 2 < 2 < 2 < l < 4 < 2 < 3 <20 <20 

Aldrin < l < 2 < 3 < 2 < 2 < 2 < l < 4 < 2 < 3 <20 <20 

o,p'-DDE < 2 < 2 < 3 < 3 < 2 < 3 < 2 < 5 < 3 < 4 <30 <30 

a-Ch 1 ordane 60 30 80 30 40 100 50 l 00 110 60 <20 <20 

trans-Nonachlor 40 20 50 20 20 70 40 go 80 50 *40 *30 

Dieldrin 80 40 10 40 60 l 00 40 100 lQO 70 <10 <20 

p,p' -DOE *lOQ *50 *100 *40 *70 *100 *SO *100 *100 *go *70 *40 

o,p'-DDD < 2 < 3 < 4 < 3 < 3 < 3 < 2 < g < 4 < 4 <30 <30 

Endrin < 3 < 3 < 5 < 4 < 3 < 4 < 3 < 7 < 5 < 6 <20 <30 

m,p' -ODD 40 20 50 20 40 60 20 50 60 40 <60 <70 

p,p'-000/o,p'-DDT *SO *so *200 *40 *60 *100 *go *200 *2QO *100 <40 <50 

p,p'-DDT 80 < 8 100 < g < 7 80 60 200 100 100 <80 <80 

Mirex -< 2 < 2 < 3 < 2 < 2 < 2 < 2 < 4 < 3 < 3 <20 <20 

Chlorobiphenyl s 50 50 <60 60 40 70 40 80 100 80 <80 <80 
Dichlorobiphenyls 20 20 30 10 10 30 20 20 20 20 <80 <80 
Trichlorobiphenyls 100 *70 *100 *80 *70 *200 •go· *200 *200 *100 *100 <80 
Tetrachlorobiphenyls 400 *200 *400 *200 *300 *600 *300 *soo *600 *400 *soo *200 

• Pentachlorobiphenyls *400 *200 *300 *100 *200 *400 *200 *400 *400 *300 *200 *100 

Hexachlorob1phenyls 300 *100 *200 *go *100 *200 *100 *300 *300 *100 *400 *100 

t?o l ych"brinatedbi phenyl s 1300 600 ll DO SOD 700 1500 700 1500 1600 1000 1200 400 

i" " (PPI~, wet .3 . l .3 . l .2 .3 .2 .3 .3 .2 .3 . l 

- ------- --
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Table A8-f... Lower quant1tation limits for target compounds in mackerel samples, 
in ng/g. 

fsubstrate Mackerel Flesh Roe Liver 

Location N.Y. Bight Apex N.Y. Bioht Apex 
~~Y1liglif 

Apex 

Latitude ("N) 40" 30' 40° 30' 40" 30' 
Longitude ( "14) 73° 50 I 73° 50 I 7'30 50 I 

Sample Size (\'tet),grams 10 10 10 10 10 10 10 10 10 10 lOt lOt 
Dry weight (%) 24 24 25 23 24 21 24 18 21 23 23 24 

Collection Date 210577 210577 210577 210577 210577 210577 210577 210577 210577 210577 210577 210577 

Subsample no./mean size 2/4.1 2/3.8 2/4.2 2/3.9 2/4.0 2/4.1 2/3.8 2/4.2 2/3.9 2/4.0 5/3.8 5/3.8 
Naphthalene 10 10 10 10 10 10 7 10 10 10 4 3 
2-Methylnaphthalene 10 10 10 10 10 10 7 10 10 10 4 3 

1- " 10 10 10 10 10 10 6 10 9 10 4 3 
Biphenyl 10 10 10 10 10 10 7 10 10 10 4 3 

Dibenzothiophene 20 20 20 30 20 30 10 20 20 20 4 3 

Phenanthrene 10 10 10 30 10 10 7 10 10 10 4 3 

Anthracene 10 10 10 30 10 10 7 10 10 10 4 3 

1-Methylphenanthrene 10 10 10 20 10 20 7 10 10 10 4 3 

Fl uoranthene 10 10 10 20 10 20 8 10 10 10 4 3 

Pyrene 10 10 10 20 10 20 8 10 10 10 4 3 

Benz(a)anthracene 30 30 20 40 30 30 20 30 30 30 4 3 

Chrysene 10 ?0 20 20 10 20 9 20 10 20 4 3 
Benzo(e)pyrene 20 20 20 20 20 20 10 20 20 20 4 3 
Benzo(a)pyrene 10 20 20 20 10 20 9 20 10 20 4 3 

Peryl ene 20 20 20 20 20 20 10 20 20 20 4 3 

ain decimeters 
---·--
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Table AS-f.. Lower quantitation limits for target compounds in mackerel samples, 
in ng/g (Cont.). 

Subs tratc !~ackere 1 Flesh Roe -tver 

location ' Oigh 

. ·- ·----·-·- ..•.. -·-- N.Y. Big_ht Apex N.Y. Bight Apex I 1\pex. 
Latitude ( 'N) 40° 10 t ---- 40° 30··-· 40° 30' 

Longitude ( '10 73° 50' 73° 50' 73° 50 I 

. .. 
Sample Size (wet},gr·ams 10 10 10 10 10 10 10 10 10 10 lOt 1 o+ 
Dry weight (%) 24 24 25 23 24 21 24 18 21 23 23 24 .. 

1 ,2-Di bromo-3-ch brcpropane 4 5 7 5 4 5 4 10 6 7 60 60 

llexach 1 oro benzene .7 .8 1 1 .8 1 .6 2 1 1 10 10 

Lindane (y-8HC) 3 3 4 4 3 4 3 7 4 5 40 30 

Heptachlor 2 2 3 2 2 2 1 4 2 3 20 20 

A 1 dri n 1 2 3 2 2 2 1 4 2 3 20 20 

o,p'-ODE 2 2 3 3 2 3 2 5 3 4 30 30 

•t-Chlordane 1 1 2 2 1 2 1 3 2 2 20 20 

trans-Nonachlor 1 1 2 2 1 2 1 3 2 2 20 20 

Dieldrin .9 1 2 1 1 1 .8 2 1 2 10 20 

p,p'-ODE 1 1 2 1 1 1 1 3 2 2 30 30 

o,p'-DDD 2 3 4 3 3 3 2 9 4 4 30 30 

Endrin 3 3 5 4 3 4 3 7 5 6 20 30 

m,p'-000 4 5 7 6 5 6 4 10 7 8 60 70 

p,p'-DDD/o,p'-DDT 4 5 7 6 4 5 4 10 6 7 40 50 

p,p' -DOT 7 8 10 9 7 9 6 20 10 10 80 80 

f1irex 2 2 3 2 2 2 2 4 3 3 20 20 

Ch1orobipheny1 s 30 40 60 50 40 40 30 80 50 60 80 80 

Dichlorobiphenyls 5 5 8 6 5 6 4 10 7 9 80 80 

Trichlorobiphenyls 2 2 4 3 2 3 2 5 3 4 60 60 

TetrachlorObiphenyls 2 2 3 3 2 3 2 5 3 4 60 60 

Pentachlorobiphenyls 1 2 2 2 2 2 1 4 2 3 50 50 

Hexachlorobiphenyls 2 2 3 3 2 2 2 5 3 3 50 50 

I: Po 1 ychbrinatedbiphenyl s 

" " (PPI1, wet 
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Table A9. Concentrations of target compounds in winter flounder samples, in ng/g. 

Substrate \·linter F'lounder Flesh Liver 
-

locntion Stution Jn<20 naritan [3ay Station 131 Station 184 Rar1 tan Bay 
--------- -

39°27' 39027' Latitude ( "tl) 40°25' 40025' 40025' llt"J02B I ~-0023' 40°28' 40053' 40°53' 40°28' ~wozs· 
Longitude ("H) 73044' 73°44' 73°44' 74° 3' 74° 3' 7~·0 3' 74° 9' 74° 9' 72°16' 72°16' 74° 3' 711° 3' 

Sumple Size (wet),prams 10 10 10 10 10 10 10 10 10 10 1 o1 10" 

Dry weioht (%) 20 20 20 20 20 20 23 21 20 21 26 29 

/collection nate 090278 090273 090278 160977 160977 160977 060478 060478 080478 080478 160977 160977 
.Subsample no./mean size 6/2.5 6/2.9 fi/2.6 6/2.5 5/2.4 6/2.5 5/2.4 5/2.4 5/2.9 5/2.9 5/2.5 5/2.5 

!Naphthalene 10 < 3 20 30 10 10 30 < 3 9 < 3 500 40 

12-Methyl naphtha 1 ene < 3 < 3 < 3 < 4 < 3 10 < 4 < 3 < 5 < 4 1000 < 6 

11- " < 3 < 3 < 2 < 4 < 3 < 2 < 4 < 3 < 4 < 3 700 < 5 

,Biphenyl 30 10 10 < 5 < 3 < 2 < 4 < 3 < 4 < 3 200 30 

ioi benzothi ophene < 6 < 6 < 6 < 8 < 9 < 6 < 8 < 6 < 9 < 7 < 4 20 

\Phenanthrene < 3 < 3 < 3 < ~ < 5 5 < 5 < 3 < 5 < 4 < 4 < 6 

!Anthracene < 4 < 3 < 3 < 4 < 3 < 3 < 4 < 3 < 5 < 4 < 4- < 6 

1-Methylphenanthrene < 4 < 3 < 3 < 5 < 5 < 3 < 5 < 3 < 5 < 4 < 4 < 7 

Fl uoranthene < 4 < 3 < 3 < 5 30 20 < 5 < 3 < 5 < 4 < 4 < 7 

Pyrene < 4 < 3 < 3 < 5 < 5 5 < 5 < 3 < 5 < 4 < 4 < 7 

Benz(a)anthracene < 9 < B < 7 <10 <10 < 9 <10 < 7 <10 < 9 < 4 <10 

Chrysene < 4 < ~- < 4 < 5 < 8 < 5 < 5 < 4 < 6 < 5 < 4 < 8 

Benzo (e) pyrene < 5 < 5 < 5 < 6 <20 <10 < 6 < 5 < 7 < 6 < 4 < 9 

Benzo(a)pyrene < 5 < 4 < 4 < 6 <20 <10 < 6 < 5 < 6 < 5 < 4 < 8 
?eryl ene < 6 < 5 < 5 < 7 <20 <10 < 7 < 6 < 8 < 7 < 4 <10 

a;n decimeters 

- ---- - --
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Table A9. Concentrations of target compounds in winter flounder samples, in ng/g (Cont.) • 

. !substrate l~i nter Flounder Flesh Liver 

:Location ' Station 18+20 Raritan Bay Station 131 Station 164 Raritan Bay 

·Latitude ('N) 40°25' 40°25' 40°25' 40°28' 40°28' 40°28' 39°27' 39°27' 40"53' 40°53' 40"28' 40"28' 
'Longitude ('14) 73°44' 73°44' 73°44' 74° 3' 74° 3' 74° 3' 74° 9' 74°. 9' 72°16' 72°16' 74° 3' 74° 3' 

:,Samp 1 e Size {wet) ,grams lQ lQ 10 10 10 10 ' 10 10 10 10 lQ+ 10+ 
'iDry weight (%) 20 20 20 20 20 20 23 21 20 21 26 29 

:11 ,2-Dibromo-3-chbrqJropane < 4 < 5 < 4 < 6 <10 < 7 < 7 < 4. < 7 < 6 <200 ,fo 
Hexachlorobenzene 6 5 < 3 < 4 < 5 3 < 5 < 3 < 5 < 4 < 30 ' 1 
Lindane \v-BHC) 5 4 4 < 4 10 6 < 5 < 3 < 5 < 4 <100 < 4 

Heptachlor < 3 < 3 < 3 < 4 < 5 < 2 < 5 < 3 < 5 < 4 < 50 < 3 

Aldrin < 2 < 2 < 2 < 3 < 4 < 1 < 4 < 2 < 4 < 3 < 50 < 2 

o,p'-DDE < 3 < 3 < 3 < 3 < 4 < 2 < 4 < 3 < 4 8 < 100 < 3 

f<-Chlordane 30 30 30 40 40 40 < 5 4 < 5 8 *50 *60 

trans-Nonachlor 20 20 2Q 20 30 30 < 5 5 < 5 7 *1500 *70 

Dieldrin < 4 < 4 < 4 < 5 20 20 < 6 < 4 < 6 < 5 < 50 < 2 

p,p' -DOE 50 5Q 50 50 20 5 *10 20 *10 < 5 *1900 < 2 

o,p'-DDD < 2 < 2 < 2 < 2 < 3 < 1 < 3 < 2 < 3 < 2 <100 < 4 

Endrin < 2 < 2 < 2 < 3 < 4 < 1 < 4 < 2 < 4 < 3 <100 < 4 

m,p'-DOD < 4 < 4 < 4 < 5 < 6 < 3 < 6 < 4 < 6 < 5 <200 < 9 

p,p'-000/o,p'-DDT 4~ •o 30 30 10 20 < 5 < 3 < 5 < 4 <200 < 6 

p,p' -DDT 10 10 10 < 7 20 20 < 9 < 5 < 9 < 7 <200 < 9 

Mirex < 6 < 6 < 6 < 8 <1 0 < 4 <10 < 6 <10 < 8 *70 < 3 

Chlorobi phenyl s <50 <30 <60 50 <70 <40 <30 <70 <50 <70 <200 < 9 

Dichlorobiphenyls 40 20 40 20 < 2 20 10 < 1 10 < 2 <200 < 9 

Trichlorobiphenyls 100 60 50 50 100 80 *10 7 *10 6 *2300 *50 

Te trac hlo robip henyl s 200 200 200 200 200 150 *10 20 *10 30 *8100 *500 
• Pentachlorobiphenyls 100 100 100 100 80 70 *10 30 *10 40 *8100 *5oo· 

Hexachlorobiphenyls 100 70 70 40 50 50 *20 30 *20 30 10000 *400 

~Po 1 ychbrinatedbi phenyl s 500 500 500 500 400 400 60 90 90 100 128000 1400 

" " (PPI~, wet '1 '1 '1 '1 ,08 .08 ,01 .02 ,02 .02 7 .4 
-----· 
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Table A9.e_. Lower quantitation limits for target compounds in winter flounder 
samples, in ng/g. 

Substrate \·Ji nter Flounder Flesh Liver 

Location Station 18+20 Raritan Bay Station 131 Station 160 Raritan nay 

Latitude ( 0 N) 40°25' 40°25' 40°25' 40°28' 40°28' 40°28 I 39°27 1 39°27' ~-0°53 I 40°53 I 40°28. 40°28. I 
Longitude ( •11) 73°44' 43°4~·· 73°44' 74° 3' 74° 3' 74° 3 I 74° 9' 74° 9' 72°16' 74°16' 74° 3' 74° 3' 

Sample Size (wet),~rams 10 10 10 10 10 10 '10 10 10 10 10 lOt I 
Dry wei~ht (%) 20 20 20 20 20 20 23 21 20 21 26 29 I 

Collection Date 090278 090278 090278 160977 lo0977 16097 060478 060478 080'.78 080478 160977 160977 

lsubsample no./means s·iz 6/2.5 6/2.9 6/2.6 6/2.5 5/2.4 6/2.5 5/2.4 5/2.4 5/2.9 5/2.9 5/2.5 5/2.5 

Naphthalene 3 3 3 4 3 2 4 3 4 3 4 5 

2-Methylnaphthalene 3 3 3 4 3 2 4 3 5 4 6 6 

1- " 3 3 2 4 3 2 4 3 4 3 4 5 

Biphenyl 3 3 3 5 3 2 4 3 4 3 4 5 

Dibenzothiophene 6 6 0 B 9 6 8 6 9 7 4 5 
Phenanthrene 3 3 3 4- 5 2 5 3 5 4 4 6 
Anthracene 4 3 3 4- 3 3 4 3 5 4 4 6 
1-Methylphenanthrene 4 3 3 5 5 3 5 3 5 4 4 7 
Fl uoranthene 4' 3 3 5 4 2 5 3 5 4 4 7 
Pyrene 4 3 3 5 5 2 5 3 5 4 4 7 

Benz(a)anthracene 9 8 7 10 10 9 10 7 10 9 4 10 

Chrysene 4 4 4 . 5 8 5 5 4 6 5 4 8 

Benzo(e}pyrene 5 5 5 6 20 10 6 5 7 6 4 9 

Benzo (a) pyrene 5 4 • 6 20 10 6 5 6 5 4 8 

Peryl ene 6 5 5 7 20 10 7 6 8 7 4 10 

ain decimeters 
--
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Table A9.e. Lower quantitation limits for target compounds in winter flounder 
samples, in ng/g (Cont.). 

-
Substrate Hinter Flounder Flesh Liver 

Location Station 18+20 Raritan Bay Station 131 Station 164 Raritan Bay 

Latitude (•N) 40°25' 40°25' 40°25' 40°28' 40°28' 40u28' 39u27' 39"27' 40u53' 40u53' 4.0u28' 40 28' 
Longitude ( •1n 73°44' 73°44' 73°44' 74° 3' 74° 3' 74°.3' 74° 9' 74° 9' 72°16' 72°16' 74° 3' 74° 3' 

Sample Size (wet),grams 10 10 10 10 1~ 10 10 10 10 10 10+ 10+ 
Dry weight (%) 20 20 20 20 20 20 23 21 20 21 26 29 

1 ,2-Dibromo-3-chbrcpropane 4 4 4 6 7 3 7 4 7 6 200 l'o 

Hexachlorobenzene 3 3 3 4 5 2 5 3 5 4 30 1 

lindane (y-BHC) 3 3 3 4 5 2 5 3 5 4 100 4 
Heptachlor 3 3 3 4 5 2 5 3 5 4 50 3 

Aldrin 2 2 2 3 4 1 4 2 4 3 50 2 

o,p' -DOE 3 3 3 3 4 2 4 3 4 3 100 3 

a.-Chlordane 3 3 3 4 5 2 5 3 5 4 40 2 

trans-Nonachlor 3 3 3 4 5 2 5 3 5 4 40 2 

Dieldrin 4 4· 4 5 7 3 7 4 7 5 50 2 

p,p'-DDE 4 4 4 5 6 3 10 •• 10 5 40 2 

o,p'-DDD 2 2 2 2 3 1 3 2 3 2 100 4 

Endrin 2 2 2 3 4 1 4 2 4 3 100 4 

m,p' -ODD 4 4 4 5 6 3 6 4 6 5 200 9 

p,p'-DDD/o,p'-DDT 3 3 3 4 5 2 5 3 5 4 200 6 

p,p'-DDT 5 5 5 7 g 4 9 5 9 7 200 9 

Mirex 6 6 6 8 lD 4 10 6 10 8 50 3 

Chlorobiphenyls 50 30 60 30 70 40 30 70 50 70 200 9 

IDichlorobiphenyls 1 1 1 2 2 2 2 1 2 2 200 9 

Trichlorobiphenyls 2 2 2 2 3 2 3 2 3 2 100 5 

Tetrachlorobiphenyls 2 2 2 3 3 2 3 2 3 3 100 5 

Pentachlorobiphenyls 2 2 2 3 3 2 3 2 3 3 80 4 

Hexachlorobiphenyls 2 2 2 3 4 2 4 2 4 3 80 4 

EPo 1 ychbrinatedbi phenyl s - - - - - - - - - - - -
" " (PPt~, wet - - - ·- - - - - - -. - -

-



(.)"1 

"" 

Table AlO. Concentrations of target compounds in windowpane flounder samples, 
in ng/g. 

---~---

Subs tra tc Hi nd011fHlne F1 ounder --------Sti!tiO!l 1 Location 
·-- 1978_--,--- Raritan 13av Station 18+20 Station 131 Station 11'4 --------------- -----·- - - ------- -----------

Lutitudc ("tl) 40°24' 40°24 I llf1°28' L!-0°28' l!(l 02A' ~0°25' ~0°25' ~0°25' 39°27' 39°?7' 40°5~ I L10°53 I 

Longitude ('H) 73°42' 73°L!2' 7t:. 0 3' 74° 3' 7ll 0 3' 73°44' 73°44' 73°t:.4' 74° 9' 74° 9' 72°!6' 72°16' 

Sample Size (wet) ,orams wt l(li" 10 10 10 10 10 10 10 10 10 10 
Dry "eioht (~t) 19 19 20 19 21 "' "' 21 20 20 21 22 23 

Co 11 ec t.i on Date 061178 061178 1 <·0977 160977 1 (,0977 090278 090278 090?.78 000478 060478 0804 78 0804 78 

Subsamole no./means siz 5/-- 5L -- 6/2.6 9/2.6 9/2.6 6/2.9 ·- 6/2.6 .~(2.3 5/2.5 5/2.5 5/2.6 5/2.6 
Naphthalene ' 5 ' 5 •n 20 10 20 30 ' 4 5 ' 3 8 ' 2 > 

2-Methy1 naphtha fene < 6 < 5 < 6 < 4 < 3 ' 4 ' 4 < 3 ' 5 < 3 ' 4 <10 

1- " < 5 ' 5 < 5 < 2 < 2 < 3 ' 3 < 3 < ~- < 3 < 3 < 2 
Biphenyl ' 6 ' 6 20 10 < 2 10 10 20 < • < 3 < • < 2 . 

Oibenzothiophene <10 <10 <10 < 7 < 6 < 7 < 8 < 6 < 9 ' 6 < 8 < 5 

Phenanthrene < 7 < 6 < 6 6 9 < 4 < 4 < 3 ' 6 < 3 ' 5 < 2 

Anthracene ' 6 < 5 < 6 < 3 < 2 < ~ < 4 ' 4 ' 5 ' 3 < 4 ' 2 
1-Methylphenanthrene < 7 < 7 ' 6 ' 4 ' 3 < 4 < 4 ' 4 ' 5 < 3 < 4 < 3 

Fl uoranthene < 7 < 7 < 6 40 40 < • < L!- < ~ < 5 < 3 < 4 ' 3 

Pyrene < 8 < 7 < 6 < 3 5 < 4 < 4 < 4 < 5 ' 3 < • ' 3 • 
Benz(a)anthracene <20 <20 <10 <10 < 9 < 9 <10 < 9 <10 < 8 <10 < 6 

Chrysene <10 < 9 < 7 < 6 < 5 < 5 < 5 < 4 < 6 < 4 < 5 < 3 

Benzo(e)pyrene <10 <10 < 8 <10 <10 < 6 < 6 < 5 < 7 20 < E < 4 
Benzo (a) pyrene < 9 < 9 < 8 <10 <10 < 5 < 5 < 5 < 6 < 5 < 5 < 4 

Perylene <1 0 <1 0 <1 0 <20 <10 < 6 < 7 < 6 < 8 < 6 < 7 < 5 

ain decimeters 
----
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Table AlD. Concentrations of target compounds in windowpane flounder samples, 
in ng/g (Cant. ) • 

Substrate !·Ji ndm·1pane Flounder 

location St~~~gn 1 Raritan Bay Station 18+20 Station 13'1 Station 164 

!Latitude ('N) 40°24' 40°24' 40°28' 40°28' 40°2?.' 40°25' 40°25' 40°25' 39°27' 39°27' 40°53' 40°53 I 

Longitude ('W) 73°42' 73°42' 7fl.-0 3' 74° 3' 74° 3' 73°44' 73°~~· 73°44' 74° 9' 74° g I 72°16' 72°16' 

!sample Sizd{wet),grams lOt lOt 10 10 10 10 10 10 10 10 10 10 'Dry weight (%) · 19 19 20 19 21 21 21 20 20 21 22 23 

1 ,2-0i brome>-3-chbrcpropane 30 20 < g < 3 < 3 10 30 1~ < 9 < 4- < 7 < '3 

Hexachlorobenzene 1 1 < 6 2 2 4 .< 4 < 3 < 6 < 3 < 5 < 2 

1
undane (y-BHC) <.9 <.8 < 6 < 2 4 < 4 < 4 < 4 < 6 < 3 < 5 < 2 

Heptachlor <.9 <.8 < 6 < 2 < 2 < 4 < 4 < 3 < 6 < 3 < 5 < 2 

Aldrin <.7 <.6 < 4 < 1 < 1 < 3 < 4 < 2 < 4 < 2 < 4 < 1 

o,p'-DDE < 1 < 1 < 5 < 2 < 2 < 3 < 3 < 3 < 5 < 3 < 4 < 2 

a-Chlordane 20 10 30 20 30 30 30 20 < 6 10 < 5 10 

!trans-Nonach 1 or 20 10 2fJ 1~ 20 50 40 20 < 6 8 < 5 10 

Dieldrin 5' 3 < 8 20 20 10 10 < 4 < 8 < 4 < 6 < 3 

P.,p' -DOE 30 20 30 20 30 20 20 30 "*20 10 *20 10 

o,p'-DDD < 1 < 1 < 4 < 1 < 1 <. 2 < 2 < 2 < 4 < 2 < 3 < 1 

Endri n < 1 < 1 < 4 < 1 < 1 20 20 < 2 < 4 < 2 < 4 < i 
m,p'-DDD 4 3 < 8 9 10 30 30 10 < 8 10 < 6 10 

ip,p'-000/o,p'-DDT 20 9 50 20 30 30 20 30 < 9 5 < 7 7 

p,p' -DDT 10 6 30 20 20 10 10 < 5 <10 8 <, 9 7 

Mirex < 2 <.9 <10 < 4 < 4 < 8 < 8 < 6 <10 < 6 <10 < 4 

Chlorobiphenyls <20 <20 70 <30 <30 <30 <20 70 <30 <20 <30 <20 

Dichlorobiphenyl~ 6 5 60 20 20 10 10 20 10 4 < 2 6 

Trichlorobiphenyls 70 70 100 70 100 100 100 50 *10 10 *10 50 

Tetrachlorobiphenyls 100 90 400 200 300 400 300 200 *30 50 *30 40 

Pentachlorobiphenyls 100 80 200 70 100 500 500 1300 *30 60 •3o sa~ 

Hexachlorobiphenyls 60 50 70 40 50 400 300 50 *20 30 *20 30 

EPa 1 ychbrinatedbi phenyl s 300 300 800 400 600 1400 1200 1600 100 200 130 200 

" " (PPH, wet .06 .06 .2 .08 . 1 .3 .2 .3 .02 .04 .03 .05 

------------- -- - ---- -·-

I 
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Table AlOt. Lower quantitation limits for target compounds in windowpane flounder 
samples, in ng/g. 

' Substrate Hindowpane Flounder 

Location Station 1 Raritan Bay .Station 18+20 Station 131 Station 164 1978 
,Latitude ('N) 40°24' 40°24' 40°28' 40°28' 40°28' 40°25' ~0°25' dQ

025' 39°27' 39°27' 40°53' 40°53 ' 
Longitude ( 'll) 73°42' 73°42 74.0 3' 74° 3' 74° 3' 73°£!-L!-' 73°4~-· 73°44' 74° 9' ?4° 9' 72016' 72016' 

·snmp e 31 ze (wet), qrams lOt lOt 10 1~ 10 10 10 10 10 10 10 10 
'Dry liei.oht (%) 19 19 20 19 21 21 21 20 20 21 22 23 

Collection Date 061178 06117 160977 lo0977 160977 090278 090278 090278 060478 060478 080'78 080478 
Subs amp l_e no. /mean~ s i z 5/-- 5/-- 6/2.6 9/2.6 9/2.6 6/2.9 6/2.6 6/2.3 5/2.5 5/2.5 5/2.6 5/2.6 
Napthalene 5 5 E 3 2 4 4 4 5 3 4 2 
.2-Methyl naphtha 1 ene 6 5 6 4 3 4 4 3 5 3 4 10 
1-Methylnaphthalene 5 5 5 2 2 3 3 3 4 3 3 2 
Biphenyl 6 6 5 2 2 4 4 4 4 3 4 2 
Dibenzothiophene 10 10 10 7 6 7 8 6 9 6 8 5 
Phenanthrene 7 6 6 2 2 4 4 3 6 3 5 2 
Anthracene 6 5 6 3 2 4 4 4 5 3 4 2 
1-Methy1phenanthrene 7 7 6 4 3 4 4 4 5 3 4 3 

Fluoranthene 7 7 6 3 2 4 4 4 5 3 4 3 
Pyrene 8 7 6 3 2 4 4 4 5 3 4 3 

Benz(a)anthracene 20 20 10 10 9 9 10 9 10 8 10 6 
Chrysene 10 9 7 6 5 5 5 4. 6 4 5 3 
Benzo(e)pyrene 10 10 8 10 10 6 6 5 7 5 6 4 

Benzo(a)~yrene 9 9 8 10 10 5 5 5 6 5 5 4 
Pery1ene 10 10 10 20 10 6 7 6 8 6 7 5 

' 

i 
I lain decimeters 

. --- --- --· 
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Table AWe. Lower quantitation limits for target compounds in windowpane flounder 
samples, in ng/g (Cont.). 

Substrate \·lindm'lpane Flounder 
I 

Location Station 1 
Raritan Bay Station 18+20 Station 131 Station 164 I 1978 

Latitude ( 0 N) 40°24' 40°24' 40°28' 40°28' ~0°28' 40°25' dQ025' ~0°25' 3!:1~27' 39D27' 40°~:!' 4Q0 5J 1 I 

Longitude ( 0 \n 73°42' 73°42' 74° 3' 74° 3' 74° 3' 73°44' 73°44' 73°44' 74 9' 74° 9' 72ul6' 72°16' 

Sample Size '(wet),~ram Jot Jot 10 10 10 10 10 10 10 10 10 10 
Dry 'leiqht (r) 19 19 20 19 21 21 21 20 20 21 22 23 

1,2-Dibromo-3-chloropan 2 2 9 3 3 6 6 4 9 4 7 
.,.3 

Hexachlorobenzene .4 .4 6 2 2 4 4 3 6 3 5 2 

Lindane (y-BHC) .9 .8 6 2 2 4 4 3 6 3 5 2 

Heptachlor .9 .8 6 2 2 4 4 3 6 3 5 2 

Aldrin· . 7 .6 4 1 1 3 3 2 4 2 4 1 

o,p'-DDE 1 1 5 2 2 3 3 3 5 3 4 2 

a-Chlordane .7 .6 6 2 2 4 4 3 6 3 5 2 

ltrans-Nonachlor .7 .6 6 2 2 4 4 3 6 3 5 2 

Die 1 dri n .5 .4 8 3 3 5 5 4 8 4 6 3 

p,p·'-'DDE .8 .8 8 3 3 5 5 4 8 4 6 3 

o,p-000 1 1 4 1 1 2 2 2 4 2 3 1 

Endrin 1 1 4 1 1 3 3 2 4 2 4 1 

m,p'-000 2 2 8 3 3 5 5 4 8 4 6 3 

p,p'-DDD/o,p'-DDT 2 2 6 2 2 4 4 3 9 3 7 2 

!p,p'-DOT 2 2 10 4 4 7 7 5 10 5 9 4 

!Mirex 2 .9 10 4 4 8 8 6 10 6 10 4 

jchlorobiphenyls 20 20 50 30 30 30 30 30 30 20 30 20 

) Di ch 1 orob'fphenyl s 3 3 3 1 1 2 1 1 3 1 2 1 

Trichlorobiphenyls 1 1 3 1 1 2 1 2 3 2 3 1 

Tetrachlorobiphenyls 1 1 4 1 1 3 3 2 4 2 3 1 

PentachlorobiphenylS 1 .9 4 1 1 3 3 2 4 2 3 ]! 

Hexachlorobiphenyls 1 1 5 2 2 3 3 2 5 2 4 2 

;t:Po lych 1 ori na tedbi phenyl - - - - - - - - - - - -
I" " (PPI1,we.t) - - - - - - - - - - - -

I 
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Table All. Concentrations of target compounds in striped bass 
samples, in ng/g. 

Substrate Striped Bass 

Location s. of Mon- R:comoke 
0rient Pt. Hudson R. 

------- __kl!LlJ Sound 

Latitude ('N) 4Pl'4Pl' 37°50' 1° 9' 41° 9' 41° 9' 41° 0' 41° 0' 41° 0' 
Longitude ('In 71°57' 7P57' 75°45' 2°13' 72°13' 72°13' 73°53' 73°53' 73°53' 

Sample Size~et), grams l 0 10 10 10 10 l 0 l 0 l 0 10 
Dry weight (%) 24 25 24 24 24 24 22 22 23 

Collection Date 1078 1078 020379 230977 230977 23097 010678 Ol 0678 13067." 

·Subsample no./~ean size 5/5.2 5/5.3 5/4.3 5/8.5 5/8.4 5/7.9 5/5.3 5/5.3 5/G. 1 

Naphthalene 30 < 5 20 < 4 30 < 4 20 < 4 < 4 

2-Methylnaphthalene 20 20 30 < 4 < 4 < 4 < 3 < 3 < 3 

1- " 30 40 30 < 3 < 4 < 3 < 3 < 3 < 2 

Biphenyl < 5 < 5 < 4 6 l 0 < 4 20 20 < 3 

Dibenzothiophene < 9 <1 0 < 9 < B < 8 < 7 < 6 < 6 < 5 

Phenanthrene < 5 < 6 < 5 < 5 < 6 < 4 < 3 < 3 < 3 

Anthracene < 4 < 5 < 4 < 4 < 5 < 4 < 3 < 4 < 3 

1-Methyl phenanthrene < 5 < 6 < 5 < 4 < 5 < 4 < 3 < 4 < 3 

F1 uoranthene < 6 < 7 < 6 < 4 < 5 < 4 < 3 < 4 < 3 

Pyrene < 6 < 7 < 6 < 5 < 5 < 4 < 3 < 4 < 3 

Benz(a)anthracene <1 0 <20 <l 0 <1 0 <l 0 < g < 7 < 8 < 7 

Chrysene < 8 < 9 < 7 < 5 < 5 < 5 < 4 < 4 < 3 

jBenzo (e) pyrene < 8 <l 0 < 8 < 6 < 6 < 5 < 5 < 6 < 5 

Benzo (a) pyrene < 8 < 9 < 7 < 5 < 6 < 5 < 5 < 6 < 4 

Peryl ene <1 0 <l 0 <l 0 < 7 < 7 < 5 < 6 < 7 < 5 

ain decimeters 
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Table All. Concentrations of target compounds in striped bass 
samples, in ng/g (Cont.). 

·---------. 
Substrate Striped Bass 

location S. of Mon- lbmmoke 
Orient Pt. Hudson R. tauk, li Sound 

Latitude ('N) 41° 1' 41° l' 3J050' 4P 9' 4P 9' 41° 9' 41° 0' 41° 0' 41° 0' 
Longitude ('ll) 71 °57' 71 °57' 75°45' 72°13 I 72°13 1 72°13 t 73°53' 73°53' 73°53' 

Sample Size (wet), grams 10 10 10 1 0 10 10 10 10 1 0 
Dry weight (%) 24 25 24 24 24 24 22 22 23 

I ,2-Dibromo-3-chbrcpropane < 2 < 2 <.B <30 ,40 ,20 ,20 ,20 ,20 

Hexachl orobenzene 3 6 2 < 5 < 6 < 4 < 3 < 3 < 3 

Lindane (y-BHC) <.9 <.7 <.3 <20 <20 ,20 ,20 ,20 ,20 

Heptachlor <.9 <,7 <.3 <20 <20 <1 0 < 9 < 9 < 9 

Aldrin <,6 <.5 <,2 <1 0 <1 0 < B < 6 < 6 < 6 

o,p'-DDE *100 *B <.4 <20 <20 <1 0 < 9 < 9 < 9 

'l-Chlordane *40 *80 *40 500 900 600 *600 *600 *700 

trans-Nonach 1 or *70 *90 *40 *400 *700 *sao *Boo *aoo *600 

Dieldrin 5 3 <.2 <10 <10 < B < 6 < 6 < 6 

p,p'-DDE *40 *400 *100 *1 000 *2000 *1000 *2000 *2000 *1 000 

o,p'-DDD 200 9 < .5 <20 <20 <20 <10 2000 <10 

Endrin < 2 < 1 < .6 <20 <20 <20 <10 <10 <10 

m,p'-000 60 BO 10 <40 <40 <40 900 BOO 200 

p, p'- ODD/ o, p'- DDT *20 *300 *50 *1000 *2000 *1000 *1 DOD *1000 *700 

p,p'-DDT *70 *90 *20 200 300 200 300 <30 200 

11i rex <.8 <.7 < .3 <20 < 20 <10 < 9 < 9 < 9 

Chlorobiphenyls < 70 < 60 <30 <30 <40 <20 < 20 < 20 < 20 

Dichlorobiphenyls *60 *40 *50 < 40 < 20 < 20 *400 *60 *300 

Trichlorobiphenyls *500 *400 *4 *BOO *1 000 * 600 *BODO *4000 *2000 

Tetrachlorobiphenyls *900 *1700 ' *BO *5000 *7000 *4000 ~*'26 000 *1B 000 *6000 

Pentachlorobiphenyls *700 *1600 *200 *3000 *4000 *3000 16000 *ll 000 *4000 

Hexachlorobiphenyls *500 *900 *200 *2000 *3 DOD *2000 *4000 *4000 *1 ODD 

LPolychbrinatedbiphenyls 2700 4600 500 ll DOD 15 DOD 9600 54000 37 000 13000 

" " (PP/1, wet .6 1 . 1 3 4 2 10 8 3 

----- -· 
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Table All1. Lower quantitation limits for target compounds in 
striped bass samples, in ng/g. 

Substrate Striped Bass 

Location S. of Man- Rx:omok 
Orient Pt. Hudson R. tauk, L1 Sound 

Latitude ("N) 41° 1' 4P 1' 37°50' 41° 9' 41° 9' 41° 9' 41° 0' 41° 0' 41° 0' 
Longitude ( 0 ln 71°57' 71°57' 75°45' 72°13' 72°13' 72°13' 73°53' 73°53' 73°53' 

Sample Size (wet), grams l 0 10 10 10 10 l 0 10 10 10 
Dry weight (%) 24 25 24 24 24 24 22 22 23 

Collec'l:ion Date 1078 1078 020379 230977 230977 230977 010678 010678 130678 

Su9samole no./~ean size 5/5.2 5/5.3 5/4.3 5/8.5 5/8.4 5/7.9 5/5.3 515.3 516. l 

Naphthalene 4 5 4 4 4 4 4 4 4 

2-Methylnaphthalene 4 5 4 4 4 4 3 3 3 

1- " 4 5 4 3 4 3 3 3 2 

Biphenyl 5 5 4 4 5 4 4 4 3 

Dibenzothiophene 9 l 0 9 8 8 7 6 6 5 

Phenanthrene 5 6 5 5 6 4 3 3 3 

Anthracene 4 5 4 4 5 4 3 4 3 

1-Methylphenanthrene 5 6 5 4 5 4 3 4 3 

Fl uoranthene 6 7 6 4 5 4 3 4 3 

Pyrene 6 7 6 5 5 4 3 4 3 

1 

Benz (a) anthracene l 0 20 l 0 10 10 9 7 B 7 

Chrysene 8 9 7 5 5 5 4 4 3 

IBenzo (e) pyrene 8 l 0 8 6 6 5 5 6 5 

Benzo(a)pyrene 8 9 7 5 6 5 5 6 4 

Peryl ene 10 10 l 0 7 7 6 6 7 5 

ain decimeters 
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Table Allt· Lower quantitation limits for target compounds in 
striped bass samples, in ng/g (Cont.). 

Substrote Striped Bass 
---c~------------r-------------

Location Orient Pt. Hudson R. ----t 
Latitude ("N) 
Longitude ("W) 

4P 1' 4P 1' 37n50' 41° 9' 4P 9' 4P 9' 41° 0' 41° 0' 4P 0' 
71°57' 71°57 1

1 75°45' 72°13' 72°13' 72°13' 73°53' 73°53' 73"53' 

Surnple Size (wet), grams// 10 
Dry weight (%) 24 

1 ,2-Dibromo-3-chbrcpropane 2 

Hexachl orobenzene . 4 

Lindane (y-BHC) .9 

Heptachlor .9 

Aldrin .6 

o,p' -ODE 1 

rt-Chlordane . 6 

trans-Nonachlor 

Dieldrin 

p,p'-DDE 

o,p'-DDD 

[ndrin 

m,p'-DDD 

p,p' -DDD/o,p' -DDT 

p,p'-DDT 

f1i rex 

Ch1orobipheny1 s 

Dichlorobiphenyls 

Trichlorobiphenyls 
Tetrachlorobiphenyls 

Pentachlorobiphenyls 

Hexachlorobiphenyls 
EPa 1 ychbrinatedbi phenyl s 
11 11 (PPM, wet 

.6 

.4 

1 

1 

2 

2 

2 

2 

.8 

7D 

3 

1 

1 

_g 

.1 

10 
25 

2 

.3 

. 7 

. 7 

. 5 

1 

.5 

.5 

.4 

.8 

1 

1 

2 

2 

2 

.7 

60 

2 

1 

1 

.7 

.8 

10 
24 

.8 

.1 

.3 

. 3 

.2 

.4 
• 2 

.2 

.2 

.4 

. 5 

.6 

.8 

. g 

. 7 

.3 

3D 

1 

.6 

.4 

.3 

.4 

10 
24 

3D 

5 

20 

20 

1 D 

20 

10 

10 

10 

1D 

2D 
20 

40 

3D 

40 

2D 
30 

30 

40 

20 

3D 
2D 

10 
24 

4D 
6 

2D 
2D 

1D 

20 

10 

10 

10 

1D 

2D 
20 

4D 
40 

50 

20 

40 

40 

50 

20 

40 

20 

10 
24 

20 

4 

20 

10 

8 

10 
g 

_8 

8 

8 

20 

20 

40 

20 

40 

10 

20 

20 

30 

20 

20 

20 

1 0 
22 

20 

3 

20 

9 

6 

9 

6 

6 

6 

6 

10 

10 

30 

20 

30 

9 

20 

20 

20 

20 

10 

10 

10 
22 

20 

3 

20 

9 

6 

g 

6 

6 

6 

6 

10 

10 

30 

20 

30 

9 

20 

20 

20 

20 

10 

10 

10 
23 

20 

3 

20 

9 

6 

9 

6 

6 

6 

6 

10 

10 

30 

20 

30 

9 

20 

20 

20 

20 

10 

10 
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Table A12. Concentrations of target compounds in lobster samples, in ng/g. 

Substrate Lobster Flesh 
a s er 

Lobster Flesh F1 esh I Diaest.Ghnrls 
-

location ~~;~~i~~"~[ Ambrose ' ~!ilm. Raritan Bay -
Area Raritan Bay Tom's Canyon Canyon Old Orchard Shoal 

Latitude ('N) 39°24' 39°24' 39°24' 40027 I 40°33' 40°33' 40°33' 40°33' 39°20 I 39°20 I 38°20' 40°31' 40°31' 40°31' 
Longitude ('H) 72°37' 72°37' 72°37' 73°54' 74° 5' 74° 5' 74° 5' 74° 5' 72°25 I 72°25 1 73°37' 74° 7' 74° 7' 74° 7' 

Sump 1 e Size {wet), grams 10 10 1 0 10 1 o+ W' W' 1 o' 10 11 lQ 10 1 0 11 
Dry weight (%) 18 1 g 18 21 16 17 18 24 22 19 21 23 22 23 

-
Collection Date 201078 201078 201078 201278 0(.0770 060778 QF0778 060778 0779 0779 0779 0579 0579 0579 

I 
Subsample no/mean sizea 4/l J 5/14 5/1 tl. 6/10 5/11 5/12 5(11 5/12 5/8.9 5(8.8 5/12 5(6.8 5/6.3 5(6.8 

Naphthalene 40 40 40 30 < 4 < 4 70 60 < 4 50 30 30 30 4D 

2-Methylnaphthalene < 8 < 8 <20 < 7 < 4 < 4 60 100 < 6 10 ~ < 4 < 5 < 4 

1- " < 7 < 7 <10 < 6 <50 40 50 70 < 5 30 < 5 ' 3 < 4 < 3 

Biphenyl < 8 < 8 <20 < 7 < 4 30 90 200 < 4 ' 4 < 6 < 3 ' 4 < 4 

Dibenzothiophene <20 <20 <30 <10 < 8 < 6 <10 <20 < 8 < 7 <10 < 6 < 8' ' 7 
Phenanthrene < 8 < 9 <20 < 8 30 30 200 50 < 4 < 4 < 5 < 3 < 4 < 3 

An th ra cene < 8 < 8 <20 < 7 < 4 < 3 100 <1 0 < 5 < 4 < 6 < 4 < 5 < 4 

l-f1ethyl phenanthrene < 9 ' 9 <20 < 8 < 5 < 4 60 <15 < 5 < 4 <1 0 < 4 < 5 < 4 

Fl uoranthene < 9 <10 <20 < 9 20 20 200 400 < 5 < 4 < 6 100 < 5 40 

Pyrene <10 <1 0 <20 < 9 30 30 1400 1500 < 5 < 4 < 6 200 < 5 so 
Benz(a)anthracene <30 <30 <50 <20 <10 < 8 500 600 <10 <10 <10 < 9 <10 < 9 

Chrysene <10 <10 <30 <10 < 6 < 4 900 800 < 6 < 5 < 7 8 < 6 < 5 

Benzo (e )pyrene <20 <20 <30 <20 ' 7 < 6 400 300 ' 6 < 5 < ',7 < 4 < 6 < 5 

Benzo (a) pyrene <10 <10 <30 <10 < 7 < 6 300 300 < 6 < 5 < 7 < 5 < 6 < 5 

Peryl ene <20 <20 <40 <20 < 8 < 7 100 100 < 8 < 7 < 9 < 6 < 8 < 6 

ain centimeters 
~~- --··- --- -
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Table Al2. Concentrations of target compounds in lobster samples, in ng/g (Cont.). 
(' 

Substrate Lobster Flesh Lobster 
Lobster Flesh 

F1 esh Oioest.G1ands 

Location 
Vic1nity of Anbrose Raritan Bay Tom's Canydn Wilm. Raritan Bay -
Shelf Greak Area Canyon Old Orchard Shoal -· 

Lotitude ( 0 10 39°24' 39°24' 39°24' 40°27' 40°33' 40°33' 40°33' 40°33' 39°20' 39°20' 38°20' 40°31' 40°31 I 40°31' 
Longitude ( 0 \4) 72°37' 72°37' 72°37' 73°54' 74° 5' 74° 5' 74° 5' 74° 5' 72°25' 72°25 I 73°37' 74° 7' 74° 7' 74° 7' 

Sample Size {wet), grams 10 10 10 10 1 o·r 1 o+ wr 1 o+ 10 11 10 10 10 11 
Dry weight (%) 18 19 18 21 16 17 18 24 22 19 21 23 22 23 

····-

1 , 2 -Di bromo-3-ch bn:propane ' 1 ' 1 ' 1 ' 1 ' 2 ' 1 ' 70 <200 ' .2 ' . 3 ' . 5 ' .3 '.4 ' .3 

' .1 ''200 ''500 
I 

Hexachlorobenzene ' .1 ' .1 ' .2 2 2 ' .1 .4 .2 5 5 4 

lindane (y-BHC) ' .4 ' .4 ' . 5 ' .4 ' .1 ' . 1 ' 50 *100 ' .1 ' .2 ' .4 ' .4 ' 1 1 

Heptachlor ' . 4 ' .4 < • 5 < .4 5 4 *80 < 50 < .1 < .1 < . 2 < • 1 1 .6 

Aldrin < .2 < .2 < • 2 < .4 < .6 < . 5 < 30 <100 < . 1 < .1 < .2 < .1 < . 2 < . 3 

o,p'-DDE ' 1 10 < 1 < .4 < 1 ' 1 < 50 <1 00 < . 1 < .4 2 < .2 30 10 

o-Chlordane < .4 10 ' . 2 5 30 10 *1400 *2100 < .1 < . 4 .5 10 5 5 

trans- Nonach 1 or 2 3 1 10 20 20 *2200 *2900 < . 1 < .2 .8 20 10 10 

Dieldrin ' 1 < .5 < 1 < .4 40 30 * 400"1 *6900 < . 1 < .2 < .2 < . 1 10 10 

p,p' -DOE 50 70 60 30 40 40 *700 *1200 1 20 20 50 30 30 

o,p' -DOD < 1 10 < 1 < . 5 < 1 < 1 < 50 <1 00 1 20 1 0 50 40 40 

Endrin < 1 < 1 < 8 ' 1 < 1 ' 1 < 50 <1 00 < .1 < . 4 < . 3 < . 2 < . 5 < .4 

rn,p' -ODD < 1 < 2 < 1 2 20 10 <100 <200 < .2 < 1 < .3 10 10 5 I 
p,p'-DDD/o,p'-DDT < 2 ' 3 ' 1 3 10 10 "'"600 *1200 < .1 < ~. 2 < .2 10 2 3 I 

p,p' -DOT < 1 1 0 < 1 < 1 < 3 ' 3 <100 <200 < .2 4 2 10 10 10 

f~i rex < 1 < .4 < 1 < 1 < 1 < 1 < 20 < 50 < .1 < .2 < . 3 ' . 2 < • 2 < • 2 

Chlorobiphenyl s 90 ' 20 < 10 < 10 ' 20 30 *50 *200 < 3 < 4 < 10 < 4 200 300 

Oichlorobiphenyls 10 10 10 4 2 1 *sao *lao < 1 2 2 10 10 10 

Trichlorobipheny1s 40 70 40 50 80 70 *2700 * ·1500 2 30 40 90 200 200 

Tetrachlorobiphenyls 40 40 40 50 200 200 * 8500 * 11 noo .2 10 20 300 200 200 i 
Pentachlorobiphenyls 30 50 20 40 100 1700 * 11000 * 15000 1 20 30 200 200 100 

Hexachlorobiphenyls 10 40 20 40 200 80 *800 *5200 2 30 30 300 200 100 

1: Pol ychbrinatedbi phenyl s 200 200 100 200 600 2100 24000 36000 5 90 100 1000 1000 900 

" " ( PPI1, wet .04 .04 .02 .04 • 1 .4 ' 9 .001 .02 .02 .2 .2 .2 
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Table Al2_e. Lower quantitation limits for target compounds in lobster samples, in ng/g. 

Substrate Lobster Flesh 
Lobster Lobster Flesh 

Flesh I Dioest.Glands 

Lo ca.t ion Vicinity of Anbrose Raritan Bay Tom's Canyon Wilm. Raritan Bay -
.Shelf Break Area Canvo Old Orchard Shoal 

Latitude ('N) 39°24' 39°24' 39°24' 40°27' 40°33' 40°33' 40°33' 40°33' 39°20' 39°20' 38°20 I 40°31 I 40°31' 40°31' 
Longitude ('14) 72°37' 72°37' 72°37' 73°54' 74° 5' 74° 5' 74° 5' 74° 5' 72°25' 72°25' 7 3° 37 I 74° 7' 74° 7' 74° 7' 

Silmpl e Size 4--ret), grams 10 l 0 l 0 10 10 lOt lOt 1ot l 0 ll 10 10 10 ll 
Dry weight (%) 18 l g l B 21 16 17 l B 24 22 l g 21 23 22 23 

Collection Date 2~107R 2~1078 201078 201278 Q6077R Ofi0778 060778 060778 0779 o77g 0779 0579 0579 057? 

5ubsample no/mean sizea 4/11 511' 5/l' fi/10 5/ll 5/12 5/ll 5/12 5/8.9 5/8.8 5/12 5/6.8 5/6.8 5/f>.8 

Naphthalene 7 8 l 0 7 4 4 l 0 l 0 4 4 5 3 5 4 

2-Methylnaphthalene 8 8 20 7 4 4 10 l 0 6 4 6 4 5 4 

1- " 7 7 10 6 4 3 l 0 10 5 3 5 3 4 3 

Biphenyl 8 8 20 7 4 4 10 10 4 4 6 3 4 4 

Dibenzothiophene 20 20 30 l 0 8 6 l 0 20 8 7 l 0 6 8 7 

Phenanthrene 8 g 20 8 4 3 10 10 4 4 5 3 4 3 

Anthracene 8 8 20 7 4 3 10 l 0 5 4 6 4 5 4 

1-l~ethyl phenanthrene g g 20 8 5 4 10 15 5 4 l 0 4 5 4 

Fl uoranthene g l 0 20 9 5 4 l 0 l 0 5 4 6 4 5 4 

Pyrene l 0 l 0 20 9 5 4 10 10 5 4 6 4 5 4 

Benz{a)anthracene 30 30 50 20 10 8 10 10 l 0 l 0 10 9 10 9 

Chrysene 10 18 30 10 6 4 10 l 0 6 5 7 4 6 5 

8enzo{e)pyrene 20 20 30 20 7 6 10 10 6 5 l 4 6 5 

1Benzo (a) pyrene 10 l 0 30 10 7 6 10 l 0 6 5 7 5 6 5 

Peryl ene 20 20 40 20 8 7 l 0 10 8 7 9 6 8 6 
. 

ain centimeters 
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Table Al2!· Lower quantitation limits for target compounds in lobster samples, in ng/g (Cont.). 

Lobster Flesh a s er -
Substrate Lobster Flesh 
·--~--------- r"Anbros 

Fl P<h I rllgest Gl and.s_ 

location Vicinltv of Raritan Bay Tom's Canyon Wilm. --·Ra-Y.TfirlB aY-: --
__ _llilf.J\ reat__ r-1\r_.,_._ c~~ Old Orchard Shoal -------------·-·· ----------------

Lot itudc ( "N) 39°24' 39°24' 39°24' 40°27' 40°33' 40°33' 40°33' 40°33' 39°20' 39°20' 38°20' 40°31' 40°31' 40°31' 
Longitude ("14) 72°37' 72°37' 72°37' 73054 I 74° 5' 74° 5' 74° 5' 74° 5' 72°25' 72°25' 73°37' 74° 7' 74° 7' 74° 7' 
-
Sample Size (wet), grams 10 l 0 10 10 l Qi· ]0•1· 1 o·1· w-~ l 0 ll 10 10 10 ll 
Dry weight (%) 18 19 18 21 ]6 17 18 24 22 19 21 23 22 23 

1 ,2-Dibromo-3-chbrcpropane l l l l 2 l 70 
r 

200 .2 .3 . 5 .3 .4 .3 

!lexachl oro benzene .l . l . l .2 .3 .3 10 20 .l . l .l .l .l 
I 
.l 

lindane (y-8HC) .4 .4 . 5 .4 .l . l 50 l 00 . l .2 .4 .4 l .2 

Heptachlor .4 .4 . 5 .4 .5 . 4 30 50 . l . l . 2 . l .l . l 

Aldrin .2 .2 .2 .4 .6 .5 30 l 00 .l .l .2 • l .2 . 3 

o,p' -DOE l .4 l .4 l l 50 100 • l .4 .3 .2 .5 .4 

rt-Chlordane .4 .2 .2 .4 .. 5 .4 40 80 . l 4 .2 .l .3 .3 

trans-Nonachlor .5 .3 .3 . 5 .5 .5 40 90 . l .2 .2 .4 .3 .3 

Dieldrin l .5 l .4 .4 .4 40 80 . l .2 .2 . l .2 .2 

p,p'-DDE l .6 l .5 .o .4 30 80 .l . 3 .2 .l .2 .?. 

o,p'-000 l l l .5 l l 50 l 00 . 5 .9 . 7 .2 . 6 .4 

IEndri n l l 8 l l l 50 l 00 . l .4 .3 .2 .5 .4 

m,p'-000 l 2 l .7 3 2 100 200 .2 .7 .3 .5 . 9 .8 

p ,p' -ODD/o, p' -DDT 2 3 l . 7 l 2 l 00 200 . l .2 .2 . l .2 .2 

p,p'-DOT l l l l 3 3 100 200 .2 .4 .6. .4 l l 

r~i rex l .4 l l l l 20 50 .l .2 .3 .2 .2 .2 

Chlorobiphenyl s 10 20 10 l 0 20 20 40 80 3 4 l 0 4 5 4 

Dichlorobiphenyls l l l .6 2 l 40 80 l . 5 . 7 . 5 . 9 .7 

Trichlorobiphenyls l l • 4 .6 l l 40 80 .2 .3 .4 .2 .6 .3 

Tetrachl orobi phenyl s l l .3 .6 l l 40 80 . l .2 .3 .2 .5 .2 

Pentachlorobiphenyls .4 .5 .3 .4 l l 30 70 .2 . 2 .4 . . 5 .4 .L 

·Hexachlorobiphenyls .5 l .3 .5 l l 30 80 .l .5 .4 .2 .5 .5 

EPo l ychbrinatedbiphenyl s - - - - - - - - - - - - - -
.. .. (PPI~, wet - - - - - - - - - - - - - -
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Table A13. Concentrations of target compounds in rock crab 
samples, in ng/g. 

Substrate Rock Crab 
- fSta. I Sta. 'Sta. I Sta. 4 Sta.ol :sta. 4 Sta. 5 
location 1978 1978 1979 1979 197981 Ambrose 1978 1978 

Latitude ("N) 40°24' 39°45' 40°35' 40°36' 40°10' 40°27' 40°27' 39°41' 40°17' 
Longitude ( •w) 73°42' 73°30' 73°21' 73° 9' 73° 5' 73°54 1 73°54' 73°11 I 72°45' 

Sample Size ~et), grams 11 10 10 11 11 10 10 10 10 
Dry weight (%) 20 22 19 21 19 20 22 20 20 

Collection Date p61178 200978 080279 090279 090279 01278 201278 71178 071178 

Subsample no/mean sizea 5/10 5/8.8 5/10 5/8.0 5/8.9 /7.5 5/7.4 /9.5 6/8.2 

Naphthalene < 6 < 5 < 7 < 5 < 7 < 7 < 5 < 5 < 4 
2-Methylnaphtha1ene < 7 < 5 < 8 < 6 < 6 < 7 10 < 5 < 4 

1- " < 6 < 4 < 5 < 5 < 5 < 6 < 4 < 4 < 4 
Biphenyl < 6 < 5 < 6 < 6 < 6 < 8 < 5 < 5 < 4 
Dibenzothiophene <10 <10 <10 <10 <1 0 <20 <1 0 <10 < 9 

Phenanthrene < 7 < 5 < 7 < 7 < 7 < 8 < 6 < 5 < 5 

Anthracene < 7 < 5 < 6 < 6 < 6 < 8 < 5 < 6 < 5 

1-Methylphenanthrene < 7 < 6 < 7 < 7 < 7 < 9 < 7 < 6 < 5 

Fluoranthene < 7 < 6 < 7 < 7 < 7 < 9 < 7 6 < 5 

Pyrene < 8 < 6 < 7 < 7 < 7 < 9 < 7 6 < 5 

BenZ (a )anthracene <20 <10 <20 <20 <20 <20 <20 10 <10 

Chrysene <10 < 7 < 9 < 9 < 9 <10 < 9 7 < 6 

Benzo(e)pyrene <10 < 9 <10 <10 <10 <1 0 <10 8 < 7 

Benzo (a) pyrene <10 < 8 <10 <10 <10 <10 < 9 8 < 7 

Peryl ene <10 <10 <10 <1 0 <10 <20 <10 9 < 8 

ain centimeters 
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Table Al3. Concentrations of target compounds in rock crab 
samples, in ngjg (Cont.). 

Substrate Rock Crah 
- Sta. 1 Sta. 2 Sta. 1 Sta. 4 Sta. 6 
Location Ambrose Sta. 4 Sta. 5 

1978 1978 1979 1979 1979!: 1978 1978 
Latitude ("N) 40°24' 39°45' 40°35' 40°36' 40°10' 40"27' 40°27' 39°41' 40°17' 
Longitude ("H) 73°42' 73°30' 73°21' 73° 9' 73° 5' 73°54' 73°54' 73°11 1 72°45' 

San1ple Size (wet), grams 11 10 10 11 11 10 10 10 10 
Dry weight (%) 20 22 19 21 19 20 22 20 20 

1,2-Di bromo..3-chbrcpropane < 3 < 2 9 ' 1 5 < 2 ' 1 ' 4 < 2 

Hexachlorobenzene ' 1 . 5 <,2 .5 <.2 <,2 1 ' 1 <,3 

lindane (y-BHC) ' 1 <.3 <.4 <,4 <.4 <,5 <.3 ' 1 < 1 

Heptachlor ' 1 <.3 <.4 '.4 < .4 <,4 <,3 < 1 ' 1 
Aldrin <,4 <.2 <,3 '.3 <.3 <,3 <.3 < 1 ' 1 
o,p'-DDE < 1 <.4 <,5 <.5 4 < 1 <.4 ' 2 < 1 

r.t-Chlordane 9 5 4 5 3 <.3 4 < 1 < 1 

tY.ans-Nonachlor 30 20 20 20 20 10 9 *4 *4 

Dieldrin <.3 <.2 '· 2 <.2 <.2 <.2 <.2 ' 1 <.4 

p,p'-DDE 70 30 30 30 30 40 30 ho *6 

o,p'-000 ' 2 <.4 < 1 ' 1 < 1 < 1 < 1 '*7 '*3 

Endrin ' 1 <.4 < 1 ' 1 < 1 ' 1 < 1 < 3 < 2 

m,p' -ODD 8 5 5 4 4 5 3 ' 4 < 2 

p,p'-DDD/o,p'-DDT 10 10 10 8 1 20 6 ' 4 < 2 

p,p' -DDT 6 6 6 5 ' 1 8 < 1 ' 4 < 2 

f4irex ' 1 <, 3 <.4 <.4 <.4 <.5 <,3 < ? ' 1 
Ch1orobipheny1s <20 ' 5 < 6 ' 6 ' 7 <10 < 9 100 <40 

Dichlorobiphenyls 10 9 10 20 20 7 10 '*8 < 2 

Trichlorobiphenyls 30 20 20 20 20 30 30 ~4 ' 1 
Tetrachlorobiphenyls 100 70 50 40 30 00 50 *8 < 1 

Pentachlorobiphenyls 100 90 100 50 50 100 70 *4 *2 

Hexachlorobiphenyls 100 70 90 60 70 90 40 ' 2 ' 1 
EPa lychbrinatedbi phenyl s 300 300 300 200 200 300 200 100 2 

" " (PPM, wet .03 .07 .06 .04 .04 .06 .04 .02 .0004 

- ---------- --- - --- ----- -- ----

) 
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Table Al3t. Lower quantitation limits for target compounds in 
rock crab samples, in ng/g. 

Substrate Rock Crab 

Location 
[!ita. 1 !ita. z !ita. 1 !ita. 4 sta. b 

1978 1978 1979 1979 19793 Ambrose [>ta._'l >ta._o 
197n 1978 ----·--

Latitude ( 0 N) 40°24' 39°45' 40°35' 40°36' 40°10' 40°27' 40°27' 39°41' 40°17' 
Longitude (ow) 73°42' 73°30' 73°21' 73° 9' 73° 5' 73°54' 73°54' 73°11' 72°45 I 

-----
Snmple Size (wet), grams 11 10 10 11 11 10 10 10 10 
Dry weight (%) 20 22 19 21 19 20 22 20 20 

o11ection Date 061178 200978 080279 090279 090279 201278 201278 071178 071178 

ubsamole no.lmean size 5/10 5/8.8 5/10 5/8.0 5/8.9 5/7.5 5/7.4 6/9.5 6/8.2 
Naphthalene 6 5 7 5 7 7 5 5 4 

2-Methylnaphthalene 7 5 8 6 6 7 5 5 4 

1" " 6 4 5 5 5 6 4 4 4 

Biphenyl 6 5 6 6 6 8 5 5 4 

Oibenzothiophene 10 10 10 10 10 20 10 10 9 

Phenanthrene 7 5 7 7 7 8 6 5 5 

Anthracene 7 5 6 6 6 8 5 6 5 

1-Methylphenanthrene 7 6 7 7 7 9 7 6 5 

Fl uoranthene 7 6 7 7 7 9 7 6 5 

Pyrene 8 6 7 7 7 9 7 6 5 

Benz(a)anthracene 20 10 20 20 20 20 20 10 10 

Chrysene 10 7 9 9 9 10 9 7 6 

IBenzo (e) pyrene 10 9 10 10 10 10 10 8 7 

lsenzo (a) pyrene 10 8 10 10 10 10 9 8 7 

Peryl ene 10 10 10 10 10 20 10 9 8 

i 

1 .......... ,.~ 
... -- -- L_ ---L..- -
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Table Al3,e_. Lower quantitation limits for target compounds in 
rock crab samples, in ng/g (Cont.). 

!Substrate Rock Crab 

!Location Sta. 1 Sta. 2 Sta. 1 Sta. 4 Sta. 6 Ambrose s;g7R4 sg7R5 1978 1978 1979 1979 1 9798 

Latitude ("N) 40°24' 39°45' 40°-35' 40°36' 40°10' 40°27' 40°27' 39°41' 40°17' 
Longitude ( "W) 73°42' 73°30' 73°21' 73° 9' 73° 5' 73°54' 73°54' 73°11 1 72°45 I 

'Sample Size(wet), grams 11 10 10 11 11 10 10 10 10 
Dry weight (%) 20 22 19 21 19 20 22 20 20 

1 ,2-Di bromo--3-ch brcpropane 3 1 1 1 1 1 1 4 2 

Hexachlorobenzene 1 . 1 .2 . 2 .2 .2 . 1 1 .3 
lindane (y-BHC) 1 . 3 .4 .4 .4 . 5 .3 1 1 

Heptachlor 1 .3 .4 .4 .4 .4 .3 1 1 

Aldrin .4 .2 . 3 .3 . 3 .3 .3 1 1 

o,p'-DDE 1 .IV .5 .5 . 5 1 .4 2 1 

rt-Chlordane 1 .2 .3 . 3 .3 .3 .3 1 1 

trans-Nonachlor 1 .2 .3 .3 .3 .-3 .3 1 1 

Dieldrin . 3 .2 . 2 • 2 • 2 . 2 . 2 1 .4 

p,p'-DDE 1 .2 .3 .3 .3 .4 . 3 1 1 

o,p'-DDD 2 .4 1 1 1 1 1 2 1 

Endrin 1 .4 1 1 1 1 1 3 2 

m,p'-ODD 4 1 1 1 1 1 1 4 2 ,. 
p,p• -000/o,p' -DDT 2 1 1 1 .5 1 2 4 2 

p,p' -DDT 3 1 1 1 1 1 1 4 2 

Mirex 1 . 3 .4 .4 .4 .5 .3 2 1 

Chlorobiphenyls 20 5 6 6 7 10 9 70 40 

Oichlorobiphenyls 4 1 1 1 1 1 1 4 2 

Trichlorobiphenyls 2 .4 .5 . 5 1 1 .5 2 1 

·Tetrachlorobiphenyls 1 .4 .5 .5 1 1 .5 2 1 

Pentachlorobiphenyls 1 .3 .4 .4 .4 .5 .4 2 1 

Hexachlorobiphenyls 1 .4 .5 .5 .5 1 .5 2 1 

EPa lychbrinatedbiphenyl s - - - - - - - - -
" " (PPM, wet - - - - - - - - -

--

I 
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Table A14. Concentrations of target compounds in blue mussel samples, in ng/g. 

Substrate Blue Mussel 

location 
Corson's Shark R. Sanoy Hook Shark R .. Pt. lookbut Sandy Hook Bayside 
Inlet Inlet Bay Ocean Inlet N, y • N Beach SHI.. Bld.18 

latitude ( "N) 39°13' 40°11 1 40°25' 40°26' 40°26't 400111 t 40°35' 40°28' 40°27' 
Longitude ( "10 74°39' 74° l' 73"sg• 73°59' 73°59' 74° 1' 73°35' 74° 0' 74° 0' 

Sample Size {wet), grams 10 10 10 10 10 10 10 l 0 10 
Dry weight (%) 15 18 13 15 17 1 g 15 15 13 

ollection Date 201077 201077 201077 201077 120977 12og77 020379 1.11:}78 131D7R 
ubsamole no./mean size 24/5.7 24/4.7 24/3.3 24/4.4 15/3.9 15/3.8 24/~ .4 1 09[3. 2 9LlL3.2 

Naphtha 1 ene 30 10 50 20 10 100 < 6 < 6 30 

2-Methylnaphthalene < 4 < 3 < 5 < 5 60 30 400 600 400 

1- .. < 4 < 3 < 4 < 5 < 5 10 200 90 300 
Biphenyl 10 < 3 30 10 300 200 70 100 60 

Dibenzothiophene < 8 < 6 <10 <10 < 5 < 2 <10 <1 0 - <10 

Phenanthrene 60 < 3 50 80 30 50 100 40 20 

Anthracene < 4 < 3 < 5 < 5 50 5 < 6 < 7 < 7 

1-Methylphenanthrene < 5 < 4 < 5 < 6 < 5 20 60 < 7 < 7 

Fl uoranthene 100 100 400 100 200 100 500 40 20 

Pyrene 100 200 400 100 100 40 300 200 10 

Benz(a)anthracene <1 0 300 700 200 < 5 < 2 <20 <20 20 
Chrysene < 6 100 300 70 < 5 30 80 300 10 

!8enzo (e) pyrene < 8 < 6 < 9 < 9 < 5 < 2 20 20 <1 0 

!aenzo (a) pyrene < 7 < 5 < 8 < 9 < 5 < 2 < 8 70 < 9 

Peryl ene < 9 < 7 <10 <10 < 5 < 2 <]0 <1 0 <10 

ain centimeters 
--- ----

pt. Lookrut 
N.y. 

40°35' 
73°35' 

10 
14 

02~379 

21!4.5 
< 6 

400 

500 

20 

<10 

100 
< 7 

N 

N 

N 

N 
N 

N 

N 
<10 
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Table A14. Concentrations of target compounds in blue mussel samples, in ng/g (Cont.). 

Substrate Blue Mussel 

Location Corson's Shark R. Sandy HOOK Shark R. Pt. lookout Sandy Hook Bayside pt, Lookout 
Inlet Inlet Bay Ocean Inlet N.y. N.Beach SHL Bld. 18 N.Y. 

Latitude ('N) 39'13' 40'11' 40°25' 40°26' 40°26' 400111 40°35' 40°28' 40°27' 40°35' 
Longitude ( '10 74°39' 74° 1' 73°59' 73°59' 73°59' 740 , I 73°35 I 74° 0' 74° 0' 73°35' 

Sample Size (wet), grams 10 10 10 10 10 10 10 10 10 10 
Dry weight (%) 15 18 13 15 17 19 15 15 13 14 

1 ,2-Di bromrr3-chbrq:>ropane < 1 < 1 < 3 < z < 9D < BD < z zo < 3 < 3 

Hexachlorobenzene < .3 < .z 3 < .4 < zo < 10 < .z 1 < .3 < .3 

lindane (y-BHC) < . 7 < . 7 < z < 1 < 50 < 40 < .4 < .9 < . 7 < .8 

Heptachlor < .4 < .3 < .9 < .5 < 30 < 30 < .5 < 1 < .8 < • 9 

A 1 dri n < • 5 < .4 < 1 < .6 < 30 < 30 < .3 < . 7 < .5 < .6 

o,p'-DDE < .8 < .8 < z < 1 < 40 < 40 < .6 < 1 zo < 1 

'".(-Chlordane ··zo *50 *BO *40 < 30 < zo *ZO *70 *40 *30 

trans-Nonachlor *10 *30 *so *30 < 30 < 80 *1o *SO *ZO *zo 
Dieldrin < .3 zo < .8 < . 5 < 30 < zo < .3 < .7 < .5 < .6 

p,p'-ODE '*100 *30 *80 •so < 30 '*70 *30 *so *60 •so 

o,p'-DDO zo 80 100 50 < 50 < 40 *60 •so ~100 *100 

Endrin < . 7 < . 7 < z < 1 < 50 < 40 < 1 < 3 < z < z 
m,p' -DOD 4 30 40 20 <100 <100 < 1 3 < z < 2 

p,p'-DDD/o,p'-DDT • *8 '*1 DO *ZOD *30 < 7D < 6D '*70 *100 *100 *100 

p,p' -DDT lDO < z 90 < 4 <100 <1 00 10 30 10 zo 
f~i rex < . 7 < .6 < z < .9 < 30 < 30 < .5 < 1 < • 7 < .8 

Chlorobiphenyls < zo < 10 < 30 < zo <100 <100 < 10 < 30 < zo < 30 

Dichlorobiphenyls ~*10 *10 *10 *1o <1 00 <1 00 .- *s *10 *10 *10 

Trichlorobiphenyls ~zo *90 *100 *60 < 50 •zoo •zo *100 *SO •zo 
Tetrachlorobiphenyls *70 *400 *600 *200 *400 *700 *1oo *5oo *4oo *zoo 
Pentachlorobiphenyls *100 *300 *300 *200 *400 *600 *40 *600 *300 *ZOO 
Hexachlorobiphenyls *80 *ZOO *ZOO *1 00 *300 *soo *zo *zoo ·•go *100 

EPolychbrinatedbiphenyls 300 1000 lZOO 600 1100 2000 200 1400 900 SOD 

" " (PPI1, wet .05 .2 .z .09 . z .4 .03 . z . 1 .07 

·- ---- -- - -- - -----
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Table A14t· Lower quantitation l1mits for target compounds in blue mussel samples, in ng/g. 
--

Substrate Blue Mussel 

Location Corson's Shark R. Sandy HoSk onark R. Pt. Lookout Sandy Hook Bayside Pt. lookout 
Inlet Tnl et Bay cean Inlet N.Y. N.Beach SHL Bld.l8 N.y. 

Latitude ("N) 39°13' 40°11 1 40°25' 40°26' 40°26' 40°11' ~0°35' 40°28' 40°27 I 40°35' 
Longitude ("Ill 74°39' 74° 1' 73°59' 73°59' 73°59' 74° 1' 73°35' 74° 0' 74° 0' 73°35' 

Sample Size (w=t), grams 10 10 10 10 10 10 10 10 10 10 
Dry weight (%) 15 18 13 15 17 19 15 15 13 14 

G('lllection Date 201077 201077 201077 201077 120977 120~77 020379 131 07P 131078 020379 

~ubsamrJle no./rnean size 24/5.7 24/4.7 24/3.3 24/4.4 15/3. 9 15/3.8 24/4.4 109/3.2 94/3.2 24/4.5 

Naphthalene 4 3 5 5 5 2 6 6 6 6 

2-Methylnaphthalene 4 3 5 5 5 2 6 N 6 6 

1- " 4 3 4 5 5 2 5 6 5 5 

Biphenyl 10 3 5 5 5 2 6 6 6 6 

Dibenzothiophene 8 6 10 10 5 2 1 0 lQ 10 10 

Phenanthrene 5 3 5 6 5 2 10 7 7 6 

Anthracene 4 3 5 5 5 2 6 7 7 7 

1-Methy1phenanthrene 5 4 5 6 5 2 6 7 7 N 

Fl uoranthene 5 4 5 6 5 2 6 8 9 N 

Pyrene 5 4 6 6 5 2 7 7 7 N 

Benz(a)anthracene 10 8 10 10 5 2 20 20 20 N 

Chrysene 6 6 9 9 5 2 8 9 10 N 

Benzo (e) pyrene 8 6 9 9 5 2 8 9 10 N 

Benzo {a) pyrene _7 5 8 9 5 2 8 9 9 N 

Peryl ene 9 7 10 1 0 5 2 10 10 10 10 

ain centimeters 
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Table A14!· Lower quantitation limits for target compounds in blue mussel samples, in ng/g (Cont.). 

Substrate Blue Mus5e1 

Location Corson's Shark R. Sandy Hook S~~~~tR. Pt. Lookout Sandy fbok Bayside Pt. Lookout 
Inlet Inlet Bav Ocean N.Y. N.Beach SHL Bld.lB N.Y. 

Latitude ("N) 39°13' 40°11 I 40°25' 40°26' 40°26' 40°11 1 40°35' 40°28' 40°27 I 40°35' 
Longitude ( "\n 74°39' 74° l' 73°59' 73°59' 73°59' 74° 1' 73°35' 74° 0' 74° 0' 73°35' 

Samp 1 e Size {wet), grams 10 10 10 10 10 10 10 10 10 10 
Dry weight (%) 15 lB 13 15 17 1 g 15 15 13 14 

1 ,2-Di brom~3-chbrq:~ropane 1 1 3 2 90 80 2 3 3 3 

Hexachlorobenzene .3 .2 .6 .4 20 10 .2 .3 .3 .3 

Lindane (y-BHC) . 7 . 7 2 1 50 40 .4 .9 .7 .8 

Heptachlor .4 .3 .9 . 5 30 30 .5 1 .8 .9 

Aldrin .5 .4 1 .6 30 30 .3 .7 .5 .6 

o,p'-ODE .8 .8 2 1 40 40 .6 1 .9 1 

n-Chlordane .4 .4 1 .6 30 20 .3 .7 .5 .6 

trans-Nonachlor .4 .4 1 .6 30 20 .3 .7 .5 .6 

Dieldrin .3 . 3 .8 .5 30 20 .3 .7 .5 .6 

p,p'-DDE .4 .4 1 .6 20 20 .4 .8 .6 . 7 

o,p'-DDD 1 1 2 1 50 40 .9 2 1 2 

Endrin . 7 .7 2 1 50 40 1 3 2 2 

m,p'-ODD 2 2 5 3 100 100 1 3 2 2 

p,p' -DDD/o,p' -DDT 1 1 3 2 70 60 1 3 2 2 

p,p'-DDT 3 2 6 4 100 100 .8 3 2 3 

f~i rex .7 .6 2 .9 30 30 . 5 1 . 7 .8 

Chlorobiphenyl s 20 10 30 20 100 100 10 30 20 30 

Dichlorobiphenyls 2 2 4 2 100 100 1 3 2 2 

Trichlorobiphenyls .8 . 7 2 1 50 50 .6 1 .9 1 

Tetrach 1 orobiphe nyl s . 7 . 6 2 . 9 50 50 .5 1 .8 . 9 

Pentachlorobiphenyls . 7 . 6 2 .9 40 40 .4 .9 . 7 .7 

Hexachlorobipheny1s . 7 .7 2 .9 40 40 .5 1 .B .8 

EPa 1 ychbrinatedbi phenyl s - - - - - - - - - -
" " (PPI1, wet - - - - - - - - - __ -_I 
~--- ---. ··~ --- ------
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Table Al5. Concentrations of target compounds in blue mussel samples, 
in ng/g. 

Substrate Blue Mussel 

Location Sllai'kR. Bay Head Staten Long Coney Rockaway Atlantic 
Inlet N.J. Is. Branch Is. Beach, L. I. Beach, L.I. 

Latitude (•N) 40°11 I 40° 4 1 40°33 I 40°18' 40°34' 40°35' 40°35' 
Longitude { 0 \4) 74° 1' 74° 3' 74° 7' 73°59' 73°59' 73.,49' 73°43' 

Sample Size (wet). grams 10 11 10 10 11 10 11 
Dry weight (%) 17 14 15 15 14 11 15 

Collection Date 108479 lnn•79 100'79 100479 090479 100779 100779 

Subsamp1e no./mean size 76/33 98/30 101/29 97/36 115/30 108/31 118/35 

Naphthalene 50 30 100 70 40 40 50 

2-Methylnaphthalene <10 <l 0 <10 <1 0 <10 <l 0 < 5 

1- " < 5 <1 0 <10 <10 <l 0 <10 < 5 

Biphenyl < 5 <10 <10 <l 0 <10 <10 < 5 

Dibenzothiophene <10 <10 <10 <10 <1 0 <20 <l 0 

Phenanthrene 1200 <10 <l 0 <10 <10 <10 < 5 

Anthracene 900 <10 <10 <l 0 <10 <10 < 5 

1-r~ethyl phenanthrene 2000 <10 50 200 400 <l 0 < 5 

F1 uoranthene 2700 400 300 500 1000 <l 0 < 5 

Pyrene 6000 400 50 700 1100 <10 < 5 

Benz(a)anthracene <10 <20 <20 <20 <20 <20 <1 0 

Chrysene 90 <10 <l 0 <1 0 <10 <l 0 <1 0 

Benzo(e)pyrene <l 0 <10 <10 <l 0 <1 0 <10 <l 0 

Benzo (a) pyrene <10 <10 <1 0 <l 0 <1 0 <l 0 <10 

Peryl ene <1 0 <l 0 <l 0 <1 0 <10 <20 <10 

' I 
I 
: 

a in mi 11 imPt.Prc;. 

~ Surf City 
N.J. 

39°40' 
74°10' 

10 
16 

11 n779 

102/35 

20 

<10 

< 5 

<10 

<1 0 

<10 

<10 

<10 

100 

100 
<20 

<10 

<l 0 

<10 

<10 
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Table Al5. Concentrations of target compounds in blue mussel samples, 
in ng/ g (Cont.). 

-
Substrate Blue Mussel 

location Shark R. Bay Head Staten Long Coney Rockaway At1 antic 
IR1ot N.J. Is. Branch Is. Bggch,!. I. Begcb,L, I, 

Latitude (('IN} 40°11' 40° 4' 40?33' 40°18' 40°34' 40°35' 40°35' 
Longitude ('H) 74° 1' 74 ° 3' 74° 7' 73°59' 73°59' 73°49' ~73°43' 

Sample Size (wet), grams 10 11 10 10 11 10 11 
Dry weight (%) 17 14 15 15 14 11 15 

1 , 2-Di bromo-3-ch brcpropane < 1 <.6 <,6 <.5 < l < 1 <,4 

Hexachlorobenzene 10 1 2 3 3 1 1 

lindane (y-BHC) <.4 <.4 <.4 < 1 < 1 <,5 <.3 

Heptachlor < 1 < 1 <.2 <.2 < 1 <.3 1 

1\ldrin < 1 < 1 <.3 <.5 < 1 < 1 <.3 

o,p'-DOE 100 60 60 80 80 30 30 

'l-Chlordane 70 20 30 30 40 20 10 

t rans-Nonach 1 or 60 20 20 30 30 20 10 

Dieldrin < 1 20 10 10 10 10 10 

p,p' -ODE ]Qry 40 50 60 60 30 30 

o,p'-000 200 20 100 100 < 2 go 40 

Endrin < 2 < 1 < 1 < 1 < 2 <,5 < 1 

m,p'-000 40 20 20 30 100 1 30 
p,p'-000/o,p'-ODT 100 70 80 60 50 30 60 
p,p'-DDT 60 20 30 40 20 30 < 1 

f4i rex <,3 < 3 <.3 <.3 <.4 <,4 < .2 

Ch1 orobi pheny1s <10 <10 <1 0 <1 0 <10 <10 <10 

Dichlorobiphenyls 50 10 20 10 20 10 10 

Trichlorobiphenyls 1300 300 400 400 600 100 80 

Tetrachlorobiphenyls 70 600 600 goo 1100 400 300 

Pentachlorobiphenyls 1700 700 700 700 900 200 400 

Hexachlorobiphenyls 1500 500 BOO 1000 600 500 600 

tPo 1 ychlorinatedbi phenyl s 4600 2100 2500 3000 3200 1200 1400 

" " (PPI1, wet .8 .3 • 4 .4 .4 . 1 .2 

----- -

Surf City 
N .• /. 

39°40 I 
74°10' 

10 
16 

<,5 

.5 
< 1 

< .2 
<.2 

30 

10 

10 
<.2 

20 

30 

<.4 

10 

10 

10 
< 1 

<10 

10 
60 

300 

300 
400 

1100 
.2 
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Table A15t. Lower quantitation limits for target compounds in blue mussel 
samples, in ng/g. 

Substrate Blue Mussel 

Location Shark R. Bay Head Staten Long Coney Rockaway Atlantic Surf City 
Inlet N.J. Is. Branch Is. Beach,l.I. Beach L.I. N.J. 

Latitude ( 0 N) 40°11' 40° 4' 40°33 t 40°18' 40°34' 40°35' 40°35' 39°40 
Longitude ( 0 \n 74° 1' 74° 3' 74° 7' 73°59' 73°59 I 73°49' 73°43' 74°10' 

Sample Size {wet), grams 10 11 10 10 11 10 11 10 
Dry weight (%) 17 14 15 15 14 11 15 16 

Collec:ion nate 10""79 1nn•79 100479 1 00'-79 090479 1"0779 100779 110779 

~ubsamnle no. /mean size 76/31 ~~/10 1 Ol /29 97/3o 115/30 lOG/31 118/35 102/35 
Naphthalene 10 10 10 10 10 10 10 10 

2-Methylnaphthalene 10 10 10 10 10 10 5 10 

1- " 5 10 10 10 10 10 5 5 

8iphenyl 5 10 10 10 10 10 5 10 

Dibenzothiophene 10 10 10 10 10 20 10 10 

Phenanthrene 5 10 10 10 10 10 5 10 

Anthracene 10 10 10 10 10 10 5 10 

1-Methylphenanthrene 10 10 10 10 10 10 5 10 

Fluoranthene 10 10 10 10 10 10 5 10 

Pyrene 10 10 10 10 10 10 5 10 

Benz(a)anthracene 10 20 20 20 20 20 10 20 

Chrysene 10 10 10 10 10 10 10 10 

iBenzo(e )pyrene 10 10 10 10 10 10 10 10 

1Benzo (a) pyrene 10 10 10 10 10 10 10 10 

Peryl ene 10 10 10 10 10 20 10 10 

8 in millimeters 
-- ----- ·--- ··--
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Table Al5,e. Lower quantitation limits for target compounds in blue mussel 
samples, in ng/g (Cont.). 

Substrate Blue f~ussel 

location Shark R. Bay Head Staten Long Coney Rockaway Atlantic Su~f,City 
_lnlet N ,J Is Br:a ocb Is Beacb I I Be>o~l ~I 

Latitude ('N) 40°11' 40° 4' 40°33' 40°18' 40°34' 40°35 1 40°35' 39°40' 
Longitude ('In 74° 1' 74° 3' 74° 7' 73°59' 73°59' 73°49' '73°43' 74°1 0' 

Sample Size ~et), grams 10 11 10 10 11 10 11 10 
Dry weight (%) 17 14 1 5 15 14 11 15 16 

1 ,2 -Di bromo-3-ch l:Jrcpropane 1 .6 . 6 .5 1 1 .4 .5 

Hexachlorobenzene • 1 .6 .2 . 1 .2 .4 .1 .7 

Lindane (y-BHC) .4 .4 .4 1 1 .5 .3 1 

Heptachlor 1 1 .2 .2 1 .3 .4 .2 

Aldrin 1 1 .3 .5 1 1 .3 .2 

o,p'-DDE 2 2 .6 .4 2 2 1 1 

rx-Chlordane 1 .7 2 .2 .B 1 .6 .6 

trans-Nonach 1 or 1 .7 2 .2 .8 1 .6 .6 

Dieldrin 1 .5 1 .2 .6 3 .5 .2 

p,p' -DOE 1 .7 2 .4 1 1 .6 2 

o,p'-DDD 2 .6 3 .4 2 2 1 .2 

Endrin 2 1 1 1 2 .5 1 .4 

m,p' -DOD 3 2 4 . 6 2 .9 2 3 

p, p'- ODD/a, p'- DDT 1 .6 1 .2 .7 .3 .5 .2 

p,p' -DDT 3 2 5 .6 2 .9 1 .6 

f1i rex .3 3 .3 .3 .4 .4 .2 1 

Ch1orobipheny1s 10 10 10 10 10 10 10 10 

Dichlorobiphenyls 2 4 1 .9 1 3 2 2 

Trichlorobiphenyls 2 .5 . 5 .5 2 . 7 .3 1 

Tetrachl arabi phe.nyl s 2 2 3 .5 2 1 1 .4 

Pentachlorobiphenyls 2 1 . 7 .3 2 1 1 .3 

Hexachlorobiphenyls 2 1 . 9 .4 2 .6 1 .4 

EPa 1 ychbrinatedbi phenyl s - - - - - - - -
" " (PPI~. wet - - - - - - - -
·-- - ---

I 
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Table Al6. Concentrations of target compounds in surf clam samples, in ng/g. 

Substrate Surf Clams 

Location 
Barne- A!lant1c Ocean Olir.co--- gat Beach Cy., M d . """"'" , 

Rockaway Beach, L.l. 
-

Latitude (•t~) 39°38' 39°38' 39°46' 40°33' 40°33' 38°11' 37°54' 40°33' 40°33' 40°33' 40°32' 40°32' 
Longitude ( •10 74°11' 74°11' 73°49 I 73°43' 73°43' 74°44' 75° 1' 73°51 I 73°51' 73°51' 73°53 1 73°53' 
-
Sumpl e Size (wet), grams 10 10 10 10 10 10 ·1 0 10 10 10 10 10 
Dry weight (%) 15 16 20 15 19 24 16 20 1 9 22 16 15 

Collection Date 22D878 220878 15D279 010379 010379 270279 280279 060178 060178 060178 100779 100779 

Subsample no/mean sizea 5/13 5/14 5/14 5/11 5/11 5/12 5/12 6/12 6/12 6/12 20/6 20/6 

. Naphthalene 20 30 10 20 20 < 8 20 10 < 3 < 2 < 7 30 

: 2-Methyl naphthalene < 9 < 6 60 20 < 5 < 8 20 < 5 < 6 7 < 7 < 6 

1-Methylnaphthalene < 7 < 5 < 5 < 8 < 4 < 7 < 6 < 4 < 3 < 2 < ·6 < 5 

Biphenyl < 9 < 6 <. 5 <10 < 5 < 8 < 7 < 3 < 4 < 2 < 7 < 6 

Dibenzothiophene <20 <10 <10 <20 <10 <20 <20 <10 <10 < 5 <10 <10 

Phenanthrene <10 < 6 < 6 <10 < 6 <10 < 8 < 5 < 6 < 3 < 6 < 5 

Anthracene < 9 < 6 < 6 <10 < 5 < 8 < 7 < 5 < 4 < 2 < 7 < 6 

1-1-lethylphenanthrene <10 < 7 < 7 <10 < 6 <10 < 9 < 6 < 6 < 3 < 7 < 6 

Fluoranthene <10 < 7 30 <10 30 <10 < 9 20 50 10 < 7 < 6 

! Pyrene <10 < 7 < 6 <10 < 6 <10 < 9 10 20 < 3 < 8 ' 6 

Benz(a)anthracene <30 <20 <20 <30 <20 <30 <20 <10 30 < 6 <20 <10 

Chrysene <10 < 9 < 8 <20 20 <20 <10 < 8 < 8 < 3 < 9 < 7 

Benzo (e) pyrene <20 <10 <10 <20 < 9 <20 <10 <20 <20 < 4 < 9 < 8 

: Benzo(a)pyrene <10 < 9 < 8 <20 < 8 <20 <10 <20 <20 < 4 < 9 < 8 

! Peryl ene <20 <10 <10 <20 <10 <20 <20 <20 <20 < 5 <10 <10 
' ' 
' 

I 
! 
' ! 
I ain centimeters . . 

Shark River 
Inlet 

40°11 I 40°11 I 

74° 1' 74° 1' 

10 10 
23 33 

100479 100',79 

5/l-1 5/11 

5 < 3 

< 4 < 3 
< 4 8 
< 4 < 3 
< 8 < 6 

< 4 < 3 
< 4 < 3 

< 4 < 3 

10 9 
10 < :l 

<10 < 8 

< 5 < 4 

< 6 < 4 

< 6 < 4 

< 7 < 5 
I 

I 
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Table Al6. Concentrations of target compounds in surf clam samples, in ng/g (Cont.). 

Substrate Surf Clams 

location Barne- Atlantic Ocean Crnnco- Shark River 
·-

. - oat Beach Cy., M d . ''""'"" 
Rockaway Beach, L.I . Inlet 

Latitude ('rl) 39°38' 39°38 I 39°46 1 40'33' 40'33 I 38°11' 37°54 I 40°33' 40°33 1 40°33' 40°32' 40°32 I 400111 40011 I 

Longitude ('II) 74'11' 74'11 I 73°49 1 73'43' 73'43 I 74°44 1 75° 1 I 73°51 1 73°51.' 73°51 I 73°53 1 73°53 1 74° 1' 74° 1 I 

Sample Size (wet}, grams 10 10 10 10 10 10 ·1 0 10 10 10 10 10 10 10 
Dry weight (%) 15 16 20 15 19 24 16 20 19 22 16 15 23 33 
' 
l.2.£Jbrcmo-3chbrowooane ' 2 < 2 <.8 < 1 < 2 < 1 ' 2 < 2 < 3 < 1 <.5 <.4 <.3 <.3 

Hexachlorobenzene <.4 <.3 .2 <.2 <.3 .4 <.3 .8 1 <.2 <. 1 <. 1 . 1 .5 

Lindane ( y-BHC) <.8 <.6 <.3 <.5 <. 7 <.6 <.8 3 < 2 <.07 <.4 <.3 <.2 <.2 

Heptachlor <.3 <.6 <.3 <.5 <.6 <.5 <.8 <.5 '· 7 <.3 <.2 <.3 <.4 <. 1 

Aldrin <.6 <.5 <.2 <.4 <.5 <.4 <,6 < .. 4 <,6 <.4 <.5 <.2 <.3 < .2 

o,p'-DDE < 1 <.9 <.4 10 10 <.8 < 1 <. 7 < 1 <. 7 3 <.3 <.5 <.3 

a-Chlordane *2 <.4 *.6 *2 *2 *2 <.6 5 6 4 1 3 4 2 

t-Nonach 1 or *3 *2 "'2 *3 *2 *2 *2 3 4 4 1 3 5 2 

Dieldrin 1 1 5 3 <,4 <.3 20 <,3 <.4 4 <.5 <. 1 <,2 <.2 

p ,p' -ODE *3 <.6 <.3 *3 *10 *10 <.9 10 10 5 3 3 10 4 

o,p'-ODD 10 6 8 <.8 20 <.9 7 <.8 < 1 <.8 10 10 30 20 

, Endrin < 1 < 1 <.5 <.9 < 1 < 1 < 1 <.8 < 1 <.6 < 1 <.3 <.5 < .4 

i m,p'-DDD < 2 < 2 2 9 10 < 1 < 2 9 10 < 2 3 2 < 1 < .6 

p,p'-000/o,p'-DDT *5 < 2 *2 *4 *5 *7 < 2 40 50 10 2 < .1 10 10 

p,p'-OOT < 2 *2 *3 ' 1 < 2 *7 < 2 10 20 < 2 4 3 3 2 

Mirex <.8 <.6 <.3 <.5 '· 7 <.6 <,8 <,5 <.7 <.5 <.3 <.2 <,2 <. 1 

Chlorobiphenyls <SO <30 <20 <30 <40 <30 <70 <10 <10 10 <20 <10 <10 < 4 

Dichlorobiphenyls *8 < 2 < 1 < 2 < 2 *8 < 3 < 2 < 3 < 1 ' 1 10 10 4 

Trichlorobiphenyls *30 *20 *20 *30 *30 *10 *300 1n 40 10 20 40 70 50 

Tetrachlorobipheny1s *40 *10 * 6 *50 *70 ···20 *20 60 100 60 40 50 100 70 

Pentachlorobiphenyls *30 *10 *10 ''40 *40 ''20 *8 20 40 60 20 20 70 40 

Hexachlorobiphenyls *20 *4 *6 *20 *30 *4 *5 30 30 20 50 50 100 40 

f.Fbt<;hlrmtedbiphenv1 s 190 40 40 100 200 60 300 100 200 200 100 200 300 200 

j' 
" " (PPM,. wet) .02 .01 .01 .02 .04 . 01 .05 .02 .04 .04 .02 .03 .07 .07 

-
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Table A16t. Lower quantitation limits for target compounds in surf clam samples, in ng/g. 

Substrate Surf Clams 

location - Barne- At1ant1c Ocean Chh::o _ >narK K1ver 
gat Beach Cy.,Md. Rockaway Beach, L.I. Inlet 

'Latitude ( 0 N) 39°38' 39°38' 39°46' 40°33' 40°33' 38°11 1 37°54 I 40°33' 40°33' 40°33' 40°32' 40°32' 40°11' 40°11 I 

Longitude ( "ll) 74°11' 74°11' 73°49' 73°43' 73°43' 74°44' 75° 1' 73°51' 73°51 ~ 73°51 I 73°53 1 73°53' 74° 1' 74° 1' 

Sample Size (wet), grams 10 10 10 10 10 10 ·1 0 10 10 10 10 10 10 10 
Ory weight (%) 15 16 20 15 19 24 16 20 19 22 16 15 23 33 

Collection Date 220878 220878 150279 010379 010379 270279 280279 060178 060178 060178 100779 100779 100479 100479 

Subsample No./mean size 5/13 5/14 5/14 5/ll 5/11 5/12 5!12 6/12 6/12 6/12 20/6 20/6 5/11 5/11 

Naphthalene 8 5 5 9 5 8 7 3 3 2 7 7 4 3 

2-Methylnaphthalene 9 6 5 9 5 8 7 5 6 3 7 8 4 3 

1-Methylnaphthalene 7 5 5 8 4 7 6 4 3 2 6 5 4 1 

Biphenyl 9 6 5 10 5 8 7 3 4 2 7 6 4 3 

Dibenzothiophene 20 10 10 20 10 20 20 10 10 5 10 10 8 6 

Phenanthrene 10 6 6 10 6 10 8 5 6 3 6 5 4 3 

Anthracene 9 6 6 10 5 B 7 5 4 2 7 6 4 3 

1-Methylphenanthrene 10 7 7 10 6 10 9 6 6 3 7 6 4 3 

Fluoranthene 10 7 6 10 6 10 9 4 4 3 7 6 4 3 

Pyrene 10 7 6 10 6 10 9 4 4 3 8 6 4 3 

Benz(a)anthracene 30 20 20 30 20 30 20 10 10 6 20 10 10 8 

Chrysene 10 9 8 20 8 20 10 8 8 3 9 7 5 4 

Benzo(e)pyrene 20 10 10 20 9 20 10 20 20 4 9 B 6 4 

Benzo(a)pyrene 10 9 B 20 8 20 10 20 20 4 9 8 6 4 

Perylene 20 10 10 20 10 20 20 20 20 5 10 10 7 5 

~in centimeters 
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Table A16t· Lower quantitation limits for target compounds in surf clam samples, in ng/g (Cont.). 

Subs t1·a te Surf Clams 
--
Location 

Barne- Atl ant1 c - . Ocean (:;huw Shark RlVer - Rockaway Beach, L.I. qat Beach Cy.,t-ij, tEag.IeV: Inlet 

Latitude ('N) 39°38' 39°38' 39°46' 40'33' 40'33 I 38°11' 37°54 I 40°33' 40°33' 40°33' 40°32' 40°32' 40'11' 40'11' 
Longitude ('II) 74°11 1 74°11 1 73°49' 73'43' 73'43 I 74°44' 75° 1' 73°51' 73°5V 73°51 r 73°53'. 73°53' 74° 1' 74° 1' 

Sample Size (wet), grams 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
Ory weight (%) 15 16 20 15 19 24 16 20 19 22 16 15 23 33 

~ibmo-3-ctaorcpropane 2 2 .8 1 2 1 2 2 3 1 . 5 .4 .3 .3 

Hexachlorobenzene .4 .3 • 1 .2 .3 .2 .3 .2 .3 .2 . 1 . 1 . 01 • 1 

Lindane {y-8HC) .8 .6 .3 .5 . 7 .6 .8 1 2 .07 .4 .3 .2 .2 

Heptachlor .8 .6 .3 .5 .6 .5 .8 . 5 .7 .3 .2 .3 .4 . 1 

Aldrin .6 .5 .2 .4 . 5 .4 .6 .4 .6 .4 .5 .2 .3 .2 

o,p'-DDE 1 .9 .4 . 7 .9 .8 1 .7 1 .7 .3 .3 .5 .3 

a-Chlordane .6 .4 .2 .4 .5 .4 .6 .4 .6 .4 .2 .2 .3 .05 

t-Nonachlor .6 .5 .2 .4 . 5 .4 .6 .4 .6 .3 .2 .2 .3 .04 

Dieldrin .4 . 3 .2 .3 .4 .3 .4 .3 .4 .3 .5 . 1 .2 .2 

p,p'-DDE .8 .6 .3 .5 .6 .-4 .9 .4 .5 .3 .3 .4 .4 . 1 

o,p'-DDD 1 1 .5 .8 1 .9 1 .8 1 .8 .4 .3 .5 .2 

Endrin 1 1 .5 .9 1 1 1 .8 1 .6 1 .3 .5 .4 

m,p'-DDD 2 2 .8 1 2 1 2 2 3 2 .7 .4 1 .6 

p,p'-DDD/o,p'-DDT 2 2 .8 1 2 2 2 1 1 .8 .2 . 1 .4 . 1 

p,p'-DDT 2 1 .7 1 2 1 2 2 3 2 .6 .4 .8 .3 

Mirex .8 .6 .3 . 5 .7 .6 .8 .5 . 7 .5 .3 .2 .2 . 1 

Ch1orobiphenyls 50 30 20 30 40 30 70 10 10 10 20 10 10 4 

Dichlorobiphenyls 3 2 1 2 2 2 3 2 3 1 1 .5 1 .04 

Trichlorobiphenyls 1 .9 .5 .7 2 .8 1 .8 1 .6 .4 .4 .3 .2 

Tetrachlorobipheny1s 1 .8 .4 .6 .9 . 7 1 .8 1 .6 1 4 .5 .4 

l Pentachlorobiphenyls .8 .6 . 3 .5 . 7 . 5 .8 .4 .6 .5 .3 .3 .4 .3 

Hexachlorobipheny1s .9 . 7 .4 .6 .8 .6 .9 .5 . 7 .6 .4 .3 .5 .2 
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Table A17. Concentrations of target compounds in sea scallop 
and polychaete samples, in ng/g. 

Substrate Sea Sea 11 ops ~~~~;0 
Location Sta.2A Sta. 3A Sf~jgr S{~j~ Ocean City Sta. W 

Latitude ( 0 N) 40°36' 40°26' 40°00' 40°10' 38"00' 38°00' 40u29' I 
Longitude ( 0 W) 72°14' 72°4.6' 73°12' 73°05' 7£!.028' 74°28' 73°48' ' 

Sample Size 10 10 10 10 10 10 10 
Dry Weiqht (%) 16 18 19 17 24 27 18 

Collection Date 230179 230179 240179 090279 020379 020379 090278 

Subsamole no/mean sizea 7/12 5/6.2 4/10 5/13 5/12 5/13 --
Naphthalene 30 20 20 20 30 20 < 7 

2-Methylnaphthalene <10 < 8 < 9 < 7 < 6 < 5 < 7 
' 

1- " < 9 < 7 < 7 < 6 < 5 < 5 < 6 

I Biphenyl <10 < 8 < 9 < 7 < 6 < 5 < 7 

Oibenzothiophene <20 <20 <20 <20 <10 <10 <10 

Phenanthrene <10 < 9 <10 < 8 < 7 < 7 < 7 

Anthracene <10 < 8 < 8 < 7 < 6 < 5 < 7 

1-Methylphenanthrene <10 < 9 <10 < 9 < 8 < 7 < 8 

Fl uoranthene <1 0 < 9 <10 < 9 < 8 < 7 < 8 

Pyrene <10 <10 <1 0 <10 < 8 < 8 < 8 

Benz (a )anthracene <30 <30 <30 <30 <20 <20 100 

Chrysene <20 <10 <20 <10 <10 <10 <10 

Benzo(e)pyrene <20 <20 <20 <20 <10 <10 <30 

8enzo (a) pyrene <20 <10 <20 <10 <10 <10 <30 

Peryl ene <20 <20 <20 <20 <20 <10 <40 

ain centimeters 
------ . --- -- - --
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Table Al7. Concentrations of target compounds in sea scallop 
and polychaete samples, in ng/g (Cont.). 

Substrate Sea Sea 11 ops 
Poly-
rh>~te 

Location Sta.2A Sta.3A 
Sta._o Sta.-li 

l979A 19798 Ocean City Sta. H 
--

40°36' 4(}026 I Latitude ('N) ~b"oo• ~0"10' 38°00' 38 00' LI,Q 29' 

Longitude ('ll) 72°14' 72°46' 73°12' 73°05' 74°28' 7A0 28' 73°ll8' 

Sample Size 10 10 10 10 10 1" 10 
Ory Weight (%) 16 18 19 17 2~ 27 18 

1 ,2-Dibromo-3-chbn:propane <10 < 7 < 7 < 6 <, 7 <.5 8Q 

Hexachlorobenzene < 1 < 1 < 1 < 1 .3 <. 1 1 

Lindane < 3 < 4 < 3 < 3 3 <.3 2 

Heptachlor < 3 < 3 < 3 < 2 2 < .2 < 1 

Aldrin < 1 _..:. 2 < 2 < 2 < 1 <.4 < 1 

o,p'-DDE < 2 < 4 < 4 < 5 < 1 4 <10 

tr.- Ch 1 ordane 5 5 < 2 3 3 20 20 

tran s-Nonach 1 or 10 7 < 2 4 < 1 1 10 

Dieldrin <. 3 < 4 < 2 <.5 2 2 9 

p,p'-OOE < 3 *20 *4 *30 *40 *40 10 

o,p'-DDD 20 < 5 < 5 < 1 < 1 < 1 < 1 

Endrin < 4 < 6 < 6 < 1 < 1 < 1 < 1 

m,p' -ODD < 5 20 < 7 20 10 < 2 20 

p,p'-DDD/o,p'-DDT < 4- 10 <10 < 8 6 < 1 2 

p,p'-ODT 40 < 6 < 6 < 2 10 10 < 2 

Mirex < 2 < 3 < 3 < 1 < 1 <.9 < 1 

Chlorobiphenyls <50 <7fJ <80 <60 <100 <50 <30 

Dichlorobiphenyls 9 10 10 20 10 6 *20 

Trichlorobiphenyls 30 40 30 20 .20 10 500 

Tetrachlorobiphenyls 50 50 20 30 30 30 300 

Pentachlorobiphenyls 60 40 7 20 50 70 100 

Hexachlorobiphenyls 10 < 3 < 3 < 3 < 1 6 100 

EPa 1 ychbrinatedb i phenyl s 200 100 70 90 100 200 1000 

" " (PPI~. wet .03 .02 .01 .02 .02 .05 .2 
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Table Al7!. Lower quantitation limits for target compounds 
in sea scallop and polycheate samples, in ng/g. 

---
Substrate Sea Scallops ~~;~~. 
Location Sta.2A Sta. 3A s;~;~ ~ s;~;n~ Ocean City Sta. W 

Latitude ( 0 N) 40°36' 40°26' 40°00' 40°10' 38°00' 38°00' 40°29' 
Longitude ( •11) 72°14' 72°46' 73°12' 73 05' 74°28' 74°28' 73°48' 

Sample Size 10 10 10 10 10 10 10 
Ory Weiqht (%) 16 18 19 17 24 27 18 

Collection Date 230179 230179 240179 090279 2n379 ~20379 090278 

Subsample no/mean sizea 7/12 5/6.2 4/10 5/13 /12 5/13 --
Naphthalene 10 7 B 6 5 5 7 

2-Methylnaphthalene 10 8 9 7 6 5 7 

1- " 9 7 7 6 5 5 6 

Biphenyl 10 8 9 7 6 5 7 

Oibenzothiophene 20 20 20 20 10 10 10 

Phenanthrene 10 9 10 8 7 7 7 

Anthracene 10 8 8 7 6 5 7 

1-Methylphenanthrene 10 9 10 9 8 7 8 

Fl uoranthene 10 9 10 9 8 7 8 

Pyrene 10 10 10 10 8 8 8 

Benz {a )anthracene 30 30 30 30 20 20 20 

Chrysene 20 10 20 10 10 10 10 

Benzo(e)pyrene 20 20 20 20 10 10 ao 
Benzo (a) pyrene 20 10 20 10 10 10 30 

Perylene 20 20 20 20 20 10 40 

I 
I 

ain centimeters 
------ ----

! 

I 
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Table Al7.e_. Lower quantitation limits for target compounds 
in sea scallop and polycheate samples, in ng/g (Cont.). 

I ····--------- . 
~~;~;p •Substrate Sea Sea ll ors 

location Sta.2A Sta.3A s~~;o~ s{~;o~ Ocean City Sta. fl 

Latitude (•N) 40°36' 4D0 26' 40°00' ,,0°10' 38u00' 38"00' 40~ 
Longitude ( •1n 72°14' 72°~6' 73°12' 73°05' 74°28' 74°28' 73°48' 

Sample Size 10 10 10 10 10 10 10 
Dry Height (%) 16 18 19 p 24 27 18 

1 ,2-Di bromo-3-ch brq>ropane 10 7 7 6 5 .5 2 

Hexachlorobenzene 1 1 1 1 .3 . 1 .4 

lindane 3 4 3 3 1 .3 1 

Heptachlor 3 3 3 2 1 .2 1 

Aldrin 1 2 2 2 1 .4 1 

o,p•-ooE 2 4 4 5 1 1 10 

'J-Chlordane 1 2 2 1 1 .5 .5 

trans-Nonachlor 2 2 2 1 1 .5 .5 

Dieldrin 3 4 2 .5 1 .5 .5 

p,p' -DOE 3 5 2 1 1 .5 1 

o,p'-000 3 5 5 1 1 2 1 

Endrin 4 6 6 1 1 1 1 

m,p' -DOD 5 7 7 5 2 2 2 

p,p'-DDD/o,p'-DDT 4 8 10 10 2 1 1 

p,p' -DDT 4 6 6 2 2 1 2 

l~irex 2 3 3 1 1 .9 1 

Chlorobiphenyl s 50 70 80 60 40 50 30 

Oichlorobiphenyls 4 10 5 6 2 2 3 

Trichlorobiphenyls 2 3 2 3 1 1 1 

Tetrachlorobiphenyls 2 3 2 2 2 1 1 

Pen tach 1 arabi phenyl s 1 2 1 2 3 1 1 

Hexach f arabi phenyl s 2 3 3 3 1 1 1 

EPa 1 ychbrinatedb i phenyl s -- -- -- -- -- -- --
" " (PPt1, wet -- -- -- -- -- -- --

-
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Table A18. Concentrations of target compounds in bottom sediment samples, in ng/g. 

Substrate Sediments 

Location Lower Christ. Outer Sta.7 Sta.E I Sta. 1 Grab 7 Grab 8 Grab 1 
I Rev Basin Binht 1978 1978 lq]H t;~ 4 ]q]R <\ti'l ~ 1 07~ Marm.H. 

Latitude ("II) 40°28 ' 40°25' 39° 0' '0°B' 39°-39' 40°2 5' 40"2 5' 39v40 1 39v40' '-0"18' 40"18' 40 57' 40 57' 
Longitude ( "W) 74° 2' 73°48' 72°55' 72°48' 73°23' 73°41' 73°41' 73° 9 I 7-3° 9 I 72°44' 72°44' 73°44' 73°44' 

Sample Size 1oo+ 9s+ 109+ 102 98 101 101 101 103 99 100 103 102 
Dry wein.ht (%) 46 54 83 79 83 75 73 81 81 79 80 37 39 

Collection Date 290877 290877 290877 080278 080278 061178 061178 071178 071178 071178 071178 170878 170878 

Naphthalene 100 100 <.5 2 2 5 7 <. 1 <. 1 <. 1 <. 1 100 100 

2-Methylnaphthalene 20 100 <.5 <.2 <.3 7 10 <. 1 <. 1 ,6 0.4 70 90 

1-Methylnaphthalene 5 40 <.5 <.2 <.2 2 3 <. 1 <. 1 •• .3 40 40 

Biphenyl 40 50 20 <.2 < .3 2 3 <. 1 <. 1 < .1 < .1 40 60 
I 

Dibenzothiophene 40 50 <.5 < 3 <.4 <.2 < .2 <,?. < .2 <.2 .2 40 100 

Phenanthrene 300 300 2 7 < .2 5 9 < .1 <. 1 ,8 1 700 900 
' 

Anthracene 100 50 5 <.2 <.2 1 2 < .1 < •. 1 <. 1 <. 1 100 500 

1-Methylphenanthrene 50 40 <.5 <.2 <.2 .9 1 < .1 < .1 <. 1 < .1 40 100 

Fluoranthene 500 400 ' 10 <.2 9 20 <. 1 .4 2 10 1300 1900 

Pyrene 500 400 3 10 <.2 10 20 <. 1 <. 1 .9 1 1400 2300 

Beoz(a)anthracene 500 500 <.5 40 <.6 4 10 <,3 <.2 <.3 <.3 1000 1700 

Chr.vsene •no 300 <.5 20 <.3 8 7 <. 1 <. ~- .b .5 700 1200 

Benzo(e)pyrene 200 200 <.5 <.4 <.6 7 5 <.2 <. 1 <.2 <. 1 500 800 

Benzo(a)pyrene 200 200 <.5 <.4 <.5 2 5 <. 1 < .1 <. 1 <. 1 500 800 

Perylene 100 50 <.5 <.5 <.6 <.2 5 <.2 <. 1 <.2 <.2 200 400 
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Table Al8. Concentrations of target compounds in bottom sediment samples, in ng/g (Cont.) • 

!substrate 
. --- --- ·---

Sediments 

!Location i ~~~er Christ. Outer Sta.7 ~~~~8 Sta. 1 Grab 7 Grab 8 Grab 1 
l Binht 1Q7R 1 Q7.R t'+:>! II 10i'O c:+- .. I:; 107~ Marm.H. 
1Latitude ('II) 40°28 ' 40°25' 39° 0' ~~013' 39"J9' 40"25' 40"25' 39"40' 39"40' ~·0"18' 40"i8' 40"5 7' 40"5 7' 
Longitude ( •w) 74° 2 1 73°48' 72°55' 72°48' 73°23' 73°41' 73°41' 73° 9' 73? 9' 72°44' 72°44' 73°tJ 4' 73°44' 

Sample Size 1oot qpl ]Qgt 102 98 101 101 101 103 99 100 103 102 
Dry wei~ht (%) 46 54 83 79 83 75 73 81 81 79 80 37 39 

J.,Wi tromo-:J.ch lcropnpa n e <30 < 30 < .3 < .1 < .2 <.3 <.3 < .3 < .2 < .2 <.3 < 4 < 8 

Hexachlorobenzene < 5 < 5 <.06 <.01 <.02 .2 .4 <.04 <.04 <.03 <. 1 < . 7 < 1 

Lindane (y-BHC) <20 < 20 < .2 <.05 <.06 <.1 . 1 < . 1 < . 1 < . 1 < .1 < 2 < 3 

Heptachlor <10 < 10 < . 1 <.02 <.02 .2 < .1 < .1 < . 1 <.04 <. 1 2 ' 2 

Aldrin <10 < 10 < . 1 <.03 <.03 <. 1 <.2 < .1 < . 1 <.04 <. 1 < 1 < 2 

o,p'-DDE <10 < 10 < .2 <.04 <.05 . 1 '·' < . 1 < . 1 < .1 < .1 < 2 < 4 

a-Chlordane <l 0 < 10 < . 1 <.02 <.03 *1 :'f2 <.07 <.07 <.05 <. 1 ''20 *20 I 

' 

t-Nonachlor <10 < 10 < . 1 <.02 <.03 *.7 *1 < . 1 <,.1 <.04 <. 1 *10 *10 

Dieldrin <l 0 < 10 <.08 <.02 <.02 < .1 <.2 <.06 < .1 <.04 < .1 < 1 5 

p,p'-DDE *20 *20 <.08 <.02 <.03 .5 1 <.04 <. 1 <.03 <. 1 <.06 20 

o,p'-000 <20 < 20 < .2 <.05 <.07 <.~ *1 < . 1 <. 1 < .1 <.2 '''10 < 8 

Endrin <10 < 10 < .2 <.04 <.05 .•1 .9 < . 1 <. 1 < . 1 < .1 < 2 < 4 

m,p'-DDO <40 < 30 < .4 < .2 < .2 *4 < 1 < .3 <.3 < .2 <.2 .,., 50 < 10 

p,p'-DDD/o,p•-oor <30 •so < .3 <.07 <.09 *2 ,·,s < .2 <.2 < . 1 < .2 * 20 ,, 30 

p,p'-DDT <40 < 40 < .5 < . 1 < .2 ~2 <.5 < .3 <.$ < .2 <.3 < 9 < 10 

Mirex <10 '*40 < .1 <.04 <.04 <.2 <. 1 < . 1 <. 1 < . 1 <. 1 < 2 < 3 

Chlorobiphenyls <40 < 20 < .4 < .5 < • 7 < 4 < 3 < 3 < 3 < 2 < 4 < 50 <400 

Dichlorobiphenyls <40 < 20 < .4 <.09 < .1 <.6 <.5 < .4 <.5 < .3 <.6 < 9 < 20 

Trichlorobiphenyls *200 *200 *3 <.04 <.05 4 7 < .2 <.2 < . 1 <,2 30 30 

Tetrachlorobiphenyls *300 *500 *2 *.oe <.04 10 20. < .2 <.2 < . 1 <.5 200 100 

Pentachlorobiphenyls *100 ''300 *1").6 *.04 <.04 6 30 < . 1 <. 1 < . 1 '. 1 200 100 

Hexachlorobiphenyls *100 *300 *0.7 < .3 <.04 "·"'20 ''20 < . 1 <. 1 < . 1 <.2 200 200 

>:Pob'chbriratedbiphenyl s 700 1300 6 - - 40 80 - - - - 500 400 

" " II (PPM~ !Mt) .3 .. 7 .005 - - .03 .06 - - - - .2 .l 

I 
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Table A18.e_. Lower quantitation limits for target compounds in bottom sediment samples, in ng/g. 

('substrate Sediments 

location Lower Christ. Outer Sta.? Sta.R Sta. l Grab 7 Grab·s--!Gra5 I 
Ba~ £e<in Binht lo7R iq7o 107B . I Ste ~ 1070 ! <;te 'i 1078 11arm.H. 

Latitude ('ll) 40"J8 ' 40°25' 39° 0' ~0°13' 39"39' 40°25' 40°25' 39°4Q' 39°40' 40ul8' 40ul8' 40 57' 40°57' 
Longitude ( 'W) 74 2' 73°48' 72°55' 72°48' 73°23' 73°41' 73°41' ·73° 9' 73° 9' 72°44' 72°44' 73°44' 73°44' 

Sample Size 1oot 981· 109.,. 102 98 l 01 l 01 l 01 l 03 99 100 103 102 
Dry wein.ht (%) 46 54 83 79 83 75 73 81 81 79 80 37 39 

Collection Date 290877 290877 290877 080278 080278 061178 061178 071178 071178 071178 071178 170878 170878 

Naphthalene 3 3 . 5 . 2 .2 . l . l . l . l . l . l .3 .4 

2-Methylnaphthalene 3 3 .5 .2 .3 .l . l . l 'l . l .4 .3 .4 

1-Methylnaphthalene 3 3 .5 . 2 .2 . l . l • l . l . l . l • 3 .3 . 
Biphenyl 3 3 .5 .2 .3 . l . l . l . l . l . l .3 .4 

Dibenzothiophene 3 3 . 5 . 3 . 4 .2 .2 .2 .2 .2 . 2 . 3 .5 

Phenanthrene 3 3 .5 .2 .2 . l . l . l . l . l . l .4 .4 
Anthracene ·1 3 .5 .2 .2 . l . l . l . l . l . l .4 .4 

1-Methylphenanthrene 3 3 .o .2 .2 .l • l . l . l . l . l .3 .4 

Fluoranthene 3 3 .5 .2 .2 . l . l . l . l . l . l .3 .4 
Pyrene 3 3 . 5 .2 .2 . l 'l . l • l . l .l .3 .4 
Benz(a)anthracene 3 3 .5 .6 . 6 .3 .2 .3 .2 .3 .3 .4 . 7 
Chrysene 3 3 .5 . 2 .3 .l . l . 1 . 1 .l . 1 .4 .4 

Benzo(e)pyrene 3 3 . 5 .4 .6 .2 . l .2 . 1 .2 . l .4 .5 

Benzo(a)pyrene 3 3 .5 .4 .5 . 1 . 1 . l . 1 . l . 1 .4 .4 

Perylene 3 3 .5 .5 .6 .2 .2 .2 . 1 .2 .2 .3 .5 

l 
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Table Al8t· Lower quantitation limits for target compounds in bottom sediment samples, in ng/g (Cont.). 
... 

~--·-----

Substrate Sediments 

Location Lower Christ. Outer ~t~.7 ~~~ ~ ~t". 1 Grilh 7 !';rn h R Grab 1 
. I R>v Rodn Binht 1070. ;~;;,- 1Q7R Sta.4 197a Sta.5 197a Marm.H. 

Latitude ('ll) 40°2a ' 40°25' 39° 0' ~0°13' 3?'39' 40"26' 40u25' 39"40' 39u4-0' ~-O"la' 40"la' 40°57' 40°57' 
Longitude (•w) 74° 2 1 73°48 1 72°55' 72°48' 73°23' 73°41' 73°41' 73° g• 73°. g• 72°44' 72°44' 73°44' 73°44' 

Sample Size 1oot gat 109t 102 ga 101 101 101 103 99 100 103 102 
Dry wei~ht (%) 46 54 a3 79 a3 75 73 al al 79 ao 37 39 

L2<Abrom~3chloropropane 30 30 .3 . 1 .2 .02 . 01 .02 . 01 .02 .02 .2 1 

Hexachlorobenzene 5 5 .06 .01 .02 .004 .002 .003 .002 .003 .004 .03 .2 

Lindane (y-BHC) 20 20 . 2 .05 .06 . ooa . 01 .007 .005 .007 .ooa .07 .4 

I 

Heptachlor 10 10 • 1 .02 .02 .007 .004 .005 .003 .006 .007 .05 .3 

Aldrin 10 10 . 1 .03 .03 .006 .003 .005 .004 .006 .006 .04 .2 

o,p•-ooE 10 10 .2 .04 .05 .01 .006 .009 .006 .009 .01 .09 .5 

~a-Chlordane 10 10 . 1 ,02 .03 .007 .004 .006 .004 .006 .007 .06 .3 ! 

t-Nonachlor 10 10 . 1 .02 .03 .006 .004 .006 .004 .006 .007 .05 .3 

Dieldrin 10 10 .06 .02 .02 .006 .004 .005 .004 .005 .006 .05 .3 

p,p•-ooE 10 10 .06 .02 .03 .005 .003 .004 .002 .004 .005 . 04 . 2 

o,p•-ooo 20 20 .2 .05 .07 . 01 .ooa . 01 .007 .01 .01 . 1 .5 

Endrin 10 10 .2 .04 .05 .01 .006 .ooa .005 .008 .01 .oa .4 

I m,p'-DDD 40 40 .4 .2 .2 .03 .02 .03 .02 .03 .03 .3 1 

p,p'-000/o,p'-DDT 30 20 .3 .07 .09 .02 . 01 . 01 .01 . 01 .02 . 1 .7 

p,p•-oor 40 40 . 5 . 1 .2 .03 .02 .02 .02 .02 .03 .2 

Mirex 10 10 . 1 .04 .04 .009 .006 .ooa .005 .ooa .009 .oa .4 

Chlorobiphenyls 40 20 .4 .5 .7 .3 .2 .2 .2 .2 .3 2 10 

Dichlorobiphenyls 40 20 .4 .09 . 1 .05 .03 .04 .03 .04 .05 .4 2 

Trichlorobiphenyls 40 20 .4 .04 .05 .02 .01 . 01 .009 . 01 .02 . 1 . 7 

Tetrachlorobiphenyls 20 20 .4 .03 .04 .02 . 01 .02 . 01 .02 .02 .2 .a 

Pentachlorobiphenyls 20 20 .3 .03 .04 . 01 .007 .009 .005 . 01 .01 .09 .5 

Hexachlorobiphenyls 20 20 .4 .03 .04 . 01 .ooa . 01 .007 . 01 .01 . 1 .6 
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Table Al9. Concentrations of target compounds in bottom sediment samples, in ng/g. 

fsubstra~~-·-· Sediment 

Location tation Chris.t, Lower ~ ~~~~~ Lower Outer Bight Outer Cholera Lower q~ste Anibnse 
X Bas1n Bav o·~·· •. llev Bav Biaht Apex. Biaht Bank Bav Area Lt. 

Latitude ( 0 tl) 0°29' 40°25' 40°29' 40°23' 40°25' 40°13' 40°32' 39°58' 40°25' 39°56' 40°14' 40°25' 40°35' 40°19' 40°27' 
Longitude ( 0 \1} 3°48' 73°46' 74°03' 73°52' 73°50' 73°44' 74°01' 73°35' 73°54' 73°11 1 73°20' 73°40' 74°02' 73°38' 73°48' 

Sample Size (wet), grams 100 104 1 01 102 1 01 99 101 99 99 99 97 99 100 103 103 
Dry weight (%) 73 66 67 60 73 60 81 81 86 64 74 71 50 78 60 

Collection Date 90278 201077 2DlD77 201077 201077 201077 201077 201077 201077 211 077 211 077 211077 211077 211077 211077 

Naphthalene 8 60 50 800 BD 80 .6 2 30 5 .6 1 100 1 100 ! 

2-Methylnaphthalene 7 200 30 200 30 30 < .1 .7 20 <.2 <.3 <.2 70 <.2 90 

1- " 3 <.2 9 <. 1 10 10 < .1 < .1 < .1 1 <.2 5 30 <.3 so 
Biphenyl 2 80 5 60 7 7 < .1 < .1 5 2 <.3 1 30 .8 50 

Dibenzothiophene 20 200 10 300 20 20 <.2 < .2 70 2 <1 <.4 60 <.4 300 

Phenanthrene 20 500 70 500 70 70 1 2 500 8 2 3 600 2 400 

Anthracene 20 300 40 300 40 40 .4 .4 100 1 < .2 <.2 300 <.2 100 

1-Methy1phenanthrene 20 200 10 100 20 20 < .1 < .1 30 2 <. 2 <.2 100 <.2 200 

IFiuoranthene 50 700 100 800 100 100 1 2 400 20 4 4 1000 3 500 

Pyrene 90 1000 200 900 200 200 1 1 500 20 4 5 2000 3 500 

JBenz(a)anthracene <1 900 200 1000 200 200 < .3 <.3 400 50 3 4 2000 30 1000 

Chrysene 100 400 90 500 100 100 < .1 < . 1 200 30 3 3 1000 20 1000 
I <1 300 80 200 70 70 < .2 < .2 100 5 d <.4 1000 < .4 700 
IBenzo (e) pyrene 
Benzo(a)pyrene <1 300 60 200 80 80 <.2 < .2 100 8 <1 <1 900 < .4 400 

Peryl ene 20 200 40 100 40 40 < .2 < .2 60 < .5 <1 <1 700 <1 1000 

··-. -- ·-------
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Table Al9. Concentrations of target compounds in bottom sediment samples, in ng/g (Cont.). 

Substrate Sediment 

Location tation Christa lower Bioht Apex RgH~?~ Lower Outer B'i~ht Outer Cholera Lower q~~~e ~b~otse 
X Ba<in Bav Bay Bight A~ex Bioht Bank Bav ;:~; van ey 

Latitude ('N) 40°29 1 40°25 1 40°29' 40°23 1 40°25' 40°13' 40°32' 39°58' 40°25' 39°56' 40°14' 40°25 1 40°35' 40°19' 40°27' 
Longitude ( 'ln 73°48' 73°46' 74°03' 73°52 1 73°50' 73°44' 74°01' 73°35 1 73°54' 73°1'1! 73°20 I 73°40' 74°02' 73°38' 73°48' 

Sample Size(wet),grams 100 104 1 01 102 1 01 99 1 01 g9 99 99 97 99 100 103 103 
Dry weight (%) 73 66 67 60 73 60 81 81 86 64 74 71 50 78 60 

1 ,2-Di bromo-3-ch l:n"QJrOpane <.2 <.3 <.3 < .1 < .1 < .1 < .1 < .1 <. 1 <.3 <.3 <.3 <1 <.3 <.3 

Hexachlorobenzene .04 7 <. 2 2 <. 1 <.1 < .1 < .1 <.1 <.2 <.2 <.2 <1 <.2 <.2 

lindane .05 <.2 <.2 < .1 < .1 < .1 < .1 < .1 < .1 <.2 <.2 <.2 <1 <.2 <.2 

Heptachlor .02 <.2 <.2 <.1 <. 1 <. 1 <.1 <. 1 < .1 <.2 <.2 <.2 <1 <.2 <. 1 

Aldrin <. 1 <.1 < .1 <.04 < .1 < .1 < .1 < .1 < .1 < .1 < .1 < .1 <1 <. 1 <.2 

o,p•-ooE <.2 <.2 <.2 <. 1 < .1 <. 1 < .1 < .1 < .1 <.2 <.2 <.2 <1 <. 2 <.2 

<.t-Chlordane *. 5 *60 *5 *10 *2 *2 < .1 < .1 *.4 < .2 <.2 <.2 3 <.2 6 

trans-Nonachlor *.4 *30 *5 *7 *1 * .1 *D2 < .1 *.3 <.2 <.2 <.2 <] <.2 4 

Dieldrin .3 20 3 7 2 1 < .1 < .1 .3 <.3 <.3 <.3 <] <.3 3 

p,p'-DDE . 3 30 3 10 2 2 < .1 < .1 .4 <.4 <.3 <.3 *2 <.3 *4 

o,p'-000 <. 1 <. 1 <. 1 60 10 < .1 <. 1 < .1 < .1 <. 1 < .1 < .1 *5 <.1 <. 1 

Endrin <. 1 <.1 <. 1 <.04 < .1 < .1 < .1 < .1 < .1 <. 1 < .1 < .1 <1 <. 1 <. 1 

m,p'-ODD 1 70 4 20 3 2 < .1 < .1 < .1 <.3 < .3 .5 <1 <.3 10 

p,p'- DDD/o, p' -DDT 2 100 7 40 30 3 <. 1 <.1 < .1 <.2 <.2 <.2 20 <.2 10 
" p,p' -DOT <.4 100 3 40 4 2 < .1 < .1 .7 <.'4 <.4 <.4 6 <.4 40 

f~i rex <.4 <.4 <.4 < .1 <.2 <.2 <.2 <.2 <.2 <.4 <.4 <.4 <2 <.4 <.4 

Chlorobiphenyl s .03 20 <2 <3 <2 <2 <1 <1 <2 .1 < .1 < .1 <.3 <. 1 <. 1 

Dichlorobiphenyls . 3 30 3 20 < .1 < .1 <.04 <D4 <. 1 *1 < .1 < .1 *3 <. 1 *4 

Tri chl orobi phenyl s *2 *200 *30 *90 <. 1 *7 *.2 * .2 *6 *.2 < .1 *1 *10 <. 1 *20 

Tetrac h lorobip heny 1 s *6 *SOD *so *400 *20 *20 *.8 *. 5 *20 *.4 *.2 *2 *30 *. 2 *SO 

Pentachlorobiphenyls *5 *400 *30 *200 *10 *20 *.4 * .6 *g *.4 *.1 *1 *10 *.2 *50 

Hexachlorobiphenyls *3 *loo *10 *40 <.1 *10 <. 1 *.2 *2 *.2 <2 *1 *1 0 * .01 *20 

EPo 1 ychbrinatedb i phenyl s 20 1500 90 750 30 60 1 1 40 3 *.4 5 60 .4 170 

" " (PPI1, wet, . 01 1 .06 .4 .02 .04 .001 .001 .03 .002 .0003 .004 .DB .0003 . 1 

-·- -·-- ------
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Table Al9!· Lower quantitation limits for target compounds in bottom sediment samples, in ng/g. 

---
Substrat~ Sediment 

La cation Stdtion Christ. Lower 
ai ght Apex ~~~m lower Outer Bight Outer Cholera Lower ~~ITe ---rme!!!s 

X Basin Bay Bav Bioht Anex · Bight Bank Bay Area ~ 
Latitude ("N) 40°29' 40°25' 40°29' 40°23' 40°25' 40°13' 40°32' 39°58' 40°25' 39°56' 40°14' 40°25' 40°35' 40°19' 40°27' 
Longitude ("W) 73°48' 73°46 1 74°03 1 73°52 1 73°50 1 73°44 1 74°01 I 73°35 1 73°54' 73°1V 73°20' 73°40' 74°02' 73°38' 73°48' 
-
Sample Size(wetl grams l 00 l 04 l Ol l 02 l Ol 99 l Ol 99 99 99 97 99 100 l 03 103 
Dry weight (%) 73 66 67 60 73 60 Bl 81 86 64 74 71 50 78 60 

Naphthalene .2 .2 .2 .l . l . l .l .l .l .2 . l .2 l .2 .2 I 
I 

2-Methylnaphthalene .2 .2 .2 . l .l .l .l .l .l .2 .3 .2 .9 .2 .2 

1- " .2 .2 .2 . l .l .l • l .l .l .2 .2 .2 .9 .2 .2 

Biphenyl .2 .2 .2 . l .l .l • l .l .l .2 .3 .2 .a .2 .2 

Dibenzothiophene .4 .4 . 3 .2 .2 .2 .2 .2 .3 .4 .5 .4 l .4 .3 

Phenanthrene .2 .2 .2 . l . l .l .l .l .l .2 .2 _.2 . 7 .2 .2 

Anthracene . 2 . 2 . 2 • l . l . l • l .l . l .2 .2 .2 .8 .2 . 2 

1-Methylphenanthrene .2 .2 .2 • l .l . l .l • l .l .2 .2 .2 .4 .2 .2 

Fl uoranthene .3 .2 .2 • l . l • l .l .l .l .2 .2 .2 .4 .2 .2 

Pyrene .3 .2 .2 . l .l • l • l .l . l .2 .2 .2 .8 .2 .2 

Benz(a)anthracene l .5 .4 . 2 .3 .3 . 3 . 3 .3 .5 .6 .5 .9 .5 .5 

Chrysene l .2 .2 . l . l • l . l .l .2 .3 .3 .3 .5 .3 .2 
' l . 3 .3 . l .2 .2 .2 .2 . 2 .5 .6 .4 .8 .4 .4 iBenzo (e) pyrene 
!Benzo (a) pyrene l .3 .2 . l .2 .2 .2 .2 .2 .4 . 5 .5 .7 .4 .4 

IPeryl ene l . 3 . 3 • l .2 .2 .2 .2 .2 .5 .6 .5 .9 .5 . 5 
I 
I 
' 
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Table Al9t• Lower quantitation limits for target compounds in bottom sediment samples, in ng/g (Cont.). 

--- .. .. ... 

Subs tr~te Sediment 

location 
Station Christ. Lower A~~s~~ Lower Outer Bioht Outer 

' Cholera Lower wam liny-f' 
X Basin Bay Biqht Apex Bay Bight Apex Bioht Bank Bay s e (fSE Va ley 

Latitude (•N) 40°29' 40°25' 40°29' 40°23' 40°25' 40°13' 40°32' 39°58' 40°25' 3g 0 56' 40°14' 40°25' 40°35' 40°19' 40°27' 
Longitude ( •w) 73°48' 73°46' 74°03' 73°52' 73°50' 73°44' 74°01' 73°35' 73°54' 73°11' 73°20 I 73°40' 74°02' 73°38' 73°48' 

Sample Size(wet), grams 100 104 101 102 1 01 99 1 01 99 99 99 97 99 100 103 103 
Ory weight (%) 73 66 67 60 73 60 81 81 86 64 74 71 50 78 60 

' 1 ,2-Dibrom~r3-ch'brcpropane o2 o3 03 0 1 0 1 ol ol ol 0 1 o3 o3 03 1 o3 } 
Hexachlorobenzene 02 02 o2 0 1 ol 0 1 ol ol ol o2 02 o2 1 02 02 

Lindane 02 02 o2 ol 0 1 ol ol ol ol o2 02 o2 1 02 o2 

Heptachlor 02 02 o2 0 1 ol 0 1 0 1 ol ol 02 02 02 1 02 02 

Aldrin 0 1 0 1 0 1 o04 01 0 1 ol ol ol 0 1 ol 01 1 0 1 0 1 

o,p'-DDE 02 02 02 0 1 0 1 01 ol 0 1 ol 02 02 o2 1 02 02 

"!-Chlordane 02 o2 02 ol 0 1 ol ol ol ol 02 02 02 1 02 02 

trans-Nonachlor 02 o2 o2 0 1 0 1 01 ol ol 0 1 02 02 02 02 02 

Dieldrin o3 o3 03 0 1 ol ol. ol ol ol o3 o3 03 1 o3 o3 

p,p' -ODE 0 3 03 0 3 0 1 ol 0 1 0 1 ol 0 1 04 03 o3 1 o3 o3 

o,p'-DDD 0 1 0 1 0 1 o04 0 1 0 1 0 1 ol ol 01 0 1 01 1 ol 0 1 

Endri n 0 1 ol 0 1 o04 01 0 1 ol ol 01 ol ol 0 1 1 0 1 0 1 

m,p'-000 03 o3 o3 ol 0 1 ol 01 ol ol 03 03 03 1 0 3 03 

p,p'-DDD/o,p'-DDT o2 02 02 ol 0 1 01 01 0 1 01 02 o2 o2 1 02 o2 

p,p'-DOT 04 04 04 0 1 o2 02 ol ol 02 o4 04 :4 1 o4 o4 

Mirex o4 04 04 0 1 o2 o2 o2 02 02 o4 04 04 2 04 .4 

Chlorobiphenyls 2 2 2 3 2 2 1 1 2 10 2 2 2 2 2 

Oichlorobiphenyls 0 1 0 1 ol o03 ol 0 1 004 004 0 1 1 ol ol 04 0 1 0 1 

Trichlorobiphenyls 0 1 ol 0 1 o03 0 1 ol ol 01 ol 1 ol ol 1 ol 0 1 

Tetrachlorobiphenyls ol 0 1 0 1 o03 0 1 ol 01 0 1 ol 1 ol 01 1 0 1 ol 

Pen tach 1 arabi phenyl s 0 1 ol 0 1 o04 0 1 ol 0 1 0 1 ol 03 ol 0 1 1 0 1 0 1 

Hexachlorobiphenyls o2 o2 o2 oOI ol 0 1 ol ol ol 02 02 ol 1 o2 10 

EPo 1 ychlorinatedbi phenyl s 

" " (PPt1, wet 

-------·--
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Table A20. Concentrations of target compounds in bottom sediment samples, in ng/g. 

-----------------------------
Subsj:rate Sediments 

Location 
1Stao<4 Staos Stao6 Sta o1 Stao4 Stao5 Stao6 no Lo Stao12 Sta,o15 Stao18 Stao20 Stao21 Stao22 

1978 Stao2A J9Z98 19I9A 1979 1979 1n2a J2Z2R No Yo 1978 1978 197B 1978 1978 1978 
Latitude ( 0 N) 40°29' 40°31 ' 4.0° 0' 39° 47' 40°35' 40°36' 40°15' 40° 8' 40°35' 39° 42' 40°32' 40°25' 40°22' 40°22' 40°1 0' 
Longitude ( 0 W) 73°59' 72°16' 73°18' 73°34' 73°21' 73° 9' 73° 8' 73° 4' 73°35' 73° 0' 73° 3' 73°44' 73°45' 73°56' 73°58' 

Sample Size, ~rams 100 99 1nn 100 101 1 no 100 99 100 105 100 104 100 103 99 
Dry weiqht (%) 82 80 80 81 79 84 82 80 83 84. 73 79 78 78 76 

Collection Date ~90278 230179 240179 240179 080279 090279 090279 090279 020379 080278 090278 090278 090278 090278 1Dp278 

ilaphthal ene 5 20 5 2 6 3 3 3 2 <o2 70 8 3 3 20 

2-Methy1naphtha1ene 2 10 2 < 0 1 3 o4 < 0 1 1 < 01 <o2 ~0 9 3 2 9 I 

1-Methy1naphtha1ene 2 20 1 < 01 1 1 1 1 < 0 1 o3 20 6 2 1 5 

8ipheny1 1 3 1 1 2 1 < 0 1 o3 o3 <o2 20 7 <o2 <o2 3 
! 

Dibenzothiophene 2 < 1 <o 2 <o2 1 <o1 <o2 <o2 <o2 <o4 100 50 3 1 20 

Pherianthrene 20 10 3 o3 7 2 1 3 < 0 1 0 7 200 50 30 10 30 ' 
! 

Anthracene 4 < 1 < 01 < 01 1 < 01 < 0 1 < o1 < 0 1 <o2 100 30 7 4 20 

1-Methy1phenanthrene 1 < 1 < 01 < 0 1 1 < 0 1 < o1 o2 < 0 1 <o2 100 30 2 4 10 I 

.Fl uoranthene 20 20 4 < 01 20 6 10 40 o3 1 500 80 .30 20 70 

Pyrene 20 9 3 < 0 1 10 2 1 3 < 0 1 2 700 100 30 20 100 
I 

Benz(a)anthracene 10 < 2 1 <o3 7 1 <o3 < o3 <o2 < 1 1000 200 30 20 200 I 

Chrysene 6 5 1 <o2 6 1 1 2 < 0 1 <o4 600 100 9 10 90 

Benzo(e)pyrene 5 < 1 2 <o 2 5 1 1 10 < o1 < 1 BOD 9 < 1 5 30 

8enzo(a)pyrene 6 40 6 < 0 1 4 1 1 1 < 0 1 < 1 1000 < 1 < 1 < 1 40 

Peryl ene 3 < 1 o2 <o2 3 < 01 <o2 9 1 < 1 700 < 1 < 2 < 1 10 

- --------- ------------- --- - -- --
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Table A20. Concentrations of target compounds in bottom sediment samples, in ng/g (Cont.). 
··--· ----

Substrate Sediments 

Loca·f:ion · 5\~7~4 Sta. 2A ~M~$ 1~M St~?~ St~?~ Sta.5 ~ta.§ "'· L. Sta. 12 Sta.l5 Sta.l8 Sta.20 Sta.21 Sta.22 
1Q79B 979 N.Y. 197° 1978 1978 1978 1978 1978 

Latitude ('N) 40°29' 40°31' 40° 0' 39°47' 40°35' 40°36' 40°15' 40° 8' 40°35' 39°42' 40°32' 40°25' 40°22' 40°22' 40°10' 
Longitude ('W) 73°59' 72°16' 73°18' 73°34' 73°21' 73° 9' 73° 8' 73° 4' 73°35' 73° 0' 73° 3' 73°44' 73°45' 73°56' 73°58' 

Sample Size, grams 100 99 100 100 101 100 100 99 100 105 100 104 100 103 99 
Dry weight (%) 82 80 80 81 79 84 82 80 83 84 73 79 78 78 76 

~rom~3chloropropane .08 <.06 .2 <.03 <.04 <.02 <.03 .2 .2 <.02 <.2 <.05 <.05 <.03 <,05 
Hexqchlorobenzene . 01 <.01 .01 <.003 <.003 <.002 <.004 <.004 <.003 <.004 .2 . 1 <.Ot::: < .01 '.01 
Lindane (y-BHC) . 01 <.02 .01 <. 01 <. 01 . 01 <. 01 .01 <.01 <. 01 .1 . 1 .04 .03 .05 
Heptachlor <.01 <.03 <.01 <. 01 . 1 .03 <.01 <.01 <. 01 <.01 <.04 < .01 <.01 <.01 .02 
Aldrin <.004 <.01 <.005 <.004 <. 01 <.003 <. 01 <.01 <.004 <. 01 . 1 .03 <.02 < .01 . 01 
o,p'-DDE <. 01 <.02 <. 01 <.01 <.01 .07 .07 <.01 <.01 <.01 1 <.02 <.02 <.02 .2 
a-Chlordane .03 <.01 . 01 <.004 <.01 <.003 . 01 .02 <.004 <.01 1 .3 .! ~ .4 • 1 

t-Nonachlor .03 .02 .02 . 01 .02 <.003 .01 .02 <.004 .04· 1 .3 .08 .02 . 1 
Dieldrin .02 <.01 .01 .01 . 01 <.003 <.004 .01 .01 <.004 1 . 1 .03 .01 .2 
p,p'-DDE <.01 .04 <.01 .06 . 1 <.01 .01 .06 <.004 <.01 1 . 1 .04 .02 .2 
o,p'-000 <.01 <.03 <.02 <.02 .02 <. 01 <.01 . 1 <.01 <.01 2 <.03 <.03 <.02 <.03 
Endrin .06 .04 .07 .03 .2 .oa .02 <.02 .01 <.01 <.07 .05 <.02 <.01 <,02 
m,p'-000 .2 < . 1 .2 <.05 <.07 <.04 <.02 .03 <.01 <.03 4 .3 .2 <.04 .5 
p,p'-DDD/o,p'-DDT 1 . 5 .5 .2 <.09 • 1 .01 .3 <.01 <.01 4 1 .3 <.02 .2 
p,p'-DDT .03 <.08 <.04 <.04 <.05 . 1 .01 .08 <.01 <.02 < .2 <.03 <.05 <.03 1 

Mirex <.01 <.01 <.01 <. 01 <.01 <.004 <.01 <. 01 <.01 <.01 <.06 <.02 <.02 < .01 <.02 

Chlorobiphenyls < .1 < .3 < .2 < .2 < .2 < .1 < .2 < .2 < .2 <.04 < .3 . 1 <.08 <.05 <.08 
Dichlorobiphenyls .2 .2 . 1 <.02 <.02 <.01 .05 .2 .2 .04 .5 .2 • 1 .06 .2 
Trichlorobiphenyls .7 .3 . 7 .06 <.01 <.01 .3 <.02 . 5 .05 7 1 .4 .2 2 
Tetrachlorobiphenyls .9 .8 .6 . 1 <.01 .2 .3 .6 .3 .2 20 4 1 .6 4 
Pentachlorobiphenyls .6 .5 .6 .04 <. 01 <.01 .04 .2 . 1 . 1 10 2 '1 .5 2 
Hexachlorobiphenyls .07 . 1 .2 .08 <.01 .06 <.01 <.01 <.01 .02 6 2 .2 .3 1 
R:>'!><:lbrina tedbi phenyl s 4 3 3 1 .5 .4 1 2 1 . 5 60 10 4 2 10 

" " " (PPM~ l!)et .003 .002 .003 .0005 .0004 .0003 .0007 .001 .001 .0004 .04 .01 .003 .001 .01 
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Table A20t· Lower quantitation limits for target compounds in bottom sediment samples, in ng/g. 

,.------------ ---- -·-·· --- --·------- ·---· --- ~-~--~~~-~-----"··---~~=-,....--~--~----~--------~-=--··-~-- ~-~------~-~-

1 Substrate Sediments 

Location Sta.24 Sta.5 Stn.6 Sta .1 Sta:4 Sta. 5 Sta.6 "l'T.-c Sta.l2 Sta.l5 Sta.l8 Sta.20 Sta:-21 Sta.22 
1010 Sta.2A Jq79A l979A 1979 l 979 19798 19798 N. Y · 1978 1978 1978 1978 1978 1978 

Latitude ('N) 40°29' 40°31' 40° O' 39°47' 40°35' 40°36' 40°15' 40° 8' 40°35' 39°42' 40°32' 40°25' 40°22' 40°22' 40°10' 
Longitude ( 'W) 73°59' 72°16' 73°18' 73°34' 73°21' 73° 9' 73° 8' 73° 4' 73°35' 73° 0' 73° 3' 73°44' 73°45' 73°56' 73°58' 

Sample Size, ~rams 1 DO 99 100 100 101 100 100 99 100 105 100 104 100 103 99 
Dry wei9ht (%) 82 80 80 81 79 84 82 80 83 84 73 79 78 78 76 

Collection Date P9o278 230179 240179 240179 o8o279 o9o279 o9o279 o9o279 o2o379 o8o27a o9o278 o9o278 o9o27s o9o278 1oo273 

Naphthalene . 1 1 . 1 . 1 . l . l .1 . 1 . 1 .2 .2 .2 .3 .2 .2 

2-Methylnaphthalene . 1 1 . 1 . 1 . l . 1 . 1 . 1 . 1 .2 .2 .2 .2 .2 .2 

1-Methylnaphthalene . l 1 . 1 . l . 1 . 1 . 1 . 1 . 1 .3 .2 . l .2 .2 .2 

Biphenyl . 1 1 . 1 . 1 -1 . 1 . 1 . 1 . 1 .2 .2 .2 .2 .2 .2 

Dibenzothiophene .2 1 .2 .2 .2 . 1 .2 .2 . 2 .4 .4 .3 1 . ' .4 

Phenanthrene . 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 .2 .2 .2 .3 .2 .2 

Anthracene . 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 .2 .2 .2 .3 .2 .2 

1-Methyl phenanthrene . 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 .2 . 2 .2 . 3 .2 . 3 

Fluoranthene . 1 1 . 1 . 1 . 1 6 -1 . l .1 .2 .2 .2 .3 .2 .3 

Pyrene . 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 .3 .2 .2 .3 .3 1 

Benz(a)anthracene .2 2 .2 .3 .3 .2 .3 . 3 .2 1 1 1 l 1 1 

Chrysene . 1 1 . 1 .2 .2 . 1 . 1 . 1 . 1 .4 .4 .4 1 .4 1 

Benzo(e)pyrene . 1 1 .2 .2 :2 . 1 ,2 .2 . 1 1 1 1 1 1 1 

Benzo(a)p~rene . 1 1 . 1 . 1 .2 . 1 . 1 . 1 . 1 1 1 1 1 1 1 

Perylene .2 l .2 .2 .2 . 1 .2 .2 . 1 1 1 1 2 1 1 
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Table A20t· Lower quantitation limits for target compounds in bottom sediment samples, in ng/g (Cont.). 

[subs ;r~~t~ 
-· ---

Sediments 
Sta.<4 Sta.5 Sta.6 Sta. 1 Sta .4· Sta. 5 Sta .6 n. c. Sta.12 Sta.15 Sta.18 Sta.20 Sta 21 Sta 22 Locat10n 1978 Sta. 2A 1979A 1979A 1979 1979 19798 1979B N.Y. 1978 1978 191A 1978 -,-""" ~i<i7;;· 

Latitude (0 N) 40°29' 40°31' 40° 0' 39°47' 40°35' 40°36' 40°15' 40° 8' 40°35' 39°42' 40°32' 40°25' 40°22' 40°22' 40°10' 
Longitude ( •w) 73°59' 72°16' 73°18' 73°34' 73°21' 73° 9' 73° 8' 73° 4' 73°35' 73° 0' 73° 3' 73°44' 73°45' 73°56' 73°50' 

Sample Size, ~rams 100 99 100 100 101 100 100 99 100 105 100 104 100 103 gg 
Dry weight (%) 82 80 80 81 79 84 82 80 83 84 73 79 78 78 76 

12~romfr3chloropropane .03 .06 .03 .03 .04 .02 .03 .03 .02 .02 . 15 .05 .05 .03 .05 

Hexachlorobenzene .002 .01 .003 .003 .003 .002 .004 .004 .003 .004 .03 .01 .01 .01 .01 

Lindane (y~BHC) . 01 .02 . 01 . 01 .01 . 01 .01 . 01 . 01 . 01 .08 .02 .02 .02 .03 

Heptachlor .01 .03 . 01 . 01 .02 . 01 .01 . 01 . 01 . 01 .04 .01 . 01 .01 .01 

Aldrin .004 . 01 .005 .004 . 01 .003 . 01 . 01 .004 . 01 .05 .02 .02 . 01 .02 

o,p'-DDE . 01 .02 . 01 . 01 .01 .01 . 01 . 01 . 01 . 01 .08 .02 .02 .02 .03 

a-Chlordane .004 .01 .005 .004 .01 .003 . 01 . 01 .004 . 01 .05 .01 . 01 .01 .01 

t-Nonachlor .004 . 01 .005 .004 . 01 .003 .01 . 01 .004 .01 .04 . 01 . 01 .01 .01 

Dieldrin .003 . 01 .004 .004 .005 .003 .004 . 01 .003 .004 .03 . 01 .01 . 01 .01 

p,p'~DDE .01 .02 . 01 . 01 . 01 .01 . 01 . 01 .004 . 01 .04 . 01 . 01 . 01 . 01 

1

o,p'-DDD .01 .03 .02 .02 .02 .Oo . 01 . 01 . 01 . 01 .09 .03 .03 .02 .03 

Endrin .02 .04 .02 .02 .02 .01 .02 .02 .01 .01 .07 .02 .02 .01 .02 

m,p'-000 .05 . 1 .06 .05 .07 .04 .02 .02 . 01 .03 .2 .06 .06 .04 .06 
p,p'~DDD/o,p'~ODT .07 .2 .08 .07 .09 .05 .02 .02 . 01 . 01 . 10 .03 .03 .02 .03 

p,p'~DDT .03 . 08 . 04 .04 .05 .02 . 01 .02 . 01 .02 :2 .05 .05 .03 .05 

t1irex . 01 . 01 .01 .01 . 01 .004 . 01 . 01 .01 . 01 .on .02 .02 .01 .02 

Ch1orobipheny1s . 1 . 3 .2 .2 .2 . 1 .2 .2 .2 .04 :3 .08 .08 .05 .08 

Dichlorobiphenyls .02 .04 .02 .02 .02 . 01 .03 .03 .02 .03 .2 .06 .06 .0'. .06 

Trichlorobiphenyls .01 .02 . 01 . 01 . 01 . 01 .01 .02 .01 . 01 .08 .03 .03 .02 .03 

Tetrachlorobiphenyls . 01 .02 . 01 . 01 . 01 . 01 . 01 .01 .01 .01 .07 .02 .02 .02 .02 

Pentachlorobiphenyls .01 .02 .01 . 01 .01 . 01 . 01 .01 . 01 . 01 .06 .02 .02 . 01 .02 

Hexachlorobiphenyls . 01 .02 . 01 . 01 . 01 .005 . 01 .01 . 01 .01 .07 .02 .02 .02 .02 
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Table A21. Concentrations of target compounds in dredged material samples, 
in ng/g. 

Substrate Dredqe Spoils 

Location Hudson Shooters Sta.l Sta.2 Sta.4 Sta.S Sta. 7 Sta.lO Newtown Gowanus P1crhd. 
R. Island 1977 1977 1977 1977 1977 1978 Creek Canal Channel 

Latitude (•N) ~-0° 46 I 90°38' 40°30' 40°39' 40°29' 40°28' 40°30' 4o0 so• 40°44' 40°40' 40°40' 
Longitude (•w) 74° I)' 74°11)' 73°57' 74° 2' 74° 6' 74°· 2' 74°19' 73°51 1 73°56' 74° 1' 74° 9' 

Sample Size 100 l 03 22 28 21 22 28 21 1ost gat lOSt 
Or.v weiqht (%) 52 36 79 41 54 72 38 38 47 43 54 

Collection Date 121078 121078 081277 061277 081277 081277 081277 120178 120178 061277 081277 

Naphthalene 60 50 < 1 300 90 70 200 700 120000 100 200 

2-!~ethyl naphthalene 40 60 < 1 200 50 40 90 900 2300 500 200 

1-~ethylnaphthalene 20 30 <.9 100 30 30 70 300 1800 200 100 

Biphenyl 20 70 < l 100 20 9 100 60 700 300 2no 

Oibenzothiophene 30 200 < 2 800 70 40 4.0 1100 2700 1000 l 00 

Phenanthrene 100 1200 < 1 400 80 200 200 1900 14000 1000 300 

Anthracene 60 700 < l 200 30 50 50 500' 9600 500 200 

l-~1ethy1 phenanthrene 10 200 < 1 300 20 20 70 200 1500 1000 100 

Fluoranthene 300 2500 < l 1000 200 300 400 3600 10000 2000 50 

Pyrene 400 2000 < l 1200 200 300 600 4100 7200 3000 500 

Benz (a)anthracene 300 2100 < 5 2300 200 700 200 3700 5600 3000 500 

Chrysene 100 1300 < 3 900 200 300 200 3200 3000 2000 400 

Benzo(e)pyrene 100 qOO < 8 300 100 40 200 1900 1000 1000 200 

Benzo(a) p,vrene 100 900 < 7 300 100 50 200 1600 1300 500 100 

Perylene 300 500 <10 200 400 < 9 <10 300 400 300 50 

--

I 
! 
' I 
I 
i 
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Table A21. Concentrations of target compounds in dredged material samples, 
in ng/g (Cont.). 

{Subs~rate Dredge Spoils 

Hudson Shooters Sta .1 Sta.2 Sta.4 Sta.5 Sta.7 Sta.lQ Newtown Gowanus P1erhd. 
Location R. Island 1977 1977 1977 __ 1077 1977_ 1010 Creek Canal Channel 

Latitude ("N) ~0°46' 40°38' 40°30' 40°39' 40°29' 40°28' 40°30' 40°50' 40°4~' 40°40' 40°40 I 

Longitude ("W) 74° 0' 74°10' 73°57' 74° 2' 74° 6' 74° 2' 74°19' 73°51' 73°56' 74° 1' 74° 9' 

Sample Size 100 103 22 28 21 22 28 21 1ost 98+ 10!1 
Dry weinht (%) 52 36 79 41 54 72 38 38 47 43 54 

~~rom~3chloropropane <.05 <.7 <.6 < 5 < .6 < 1 < 7 < 1 <60 <40 <30 
Hexachlorobenzene <.008 30 <. 1 2 <.08 <.2 7 <.2 <10 < 6 < 5 
lindane (y-BHC} <,02 10 <,3· 4 < .2 <. 7 < 4 <.7 <30 <30 <20 
Heptachlor <. 1)1 40 <.2 < 1 < .2 <.3 < 2 <.6 <20 <10 <10 
Aldrin <. 01 <.2 <.2 < 1 < . 1 <.3 < 2 <. 3 <20 <10 <10 
o,p'-DDE <.02 <.3 <.3 < 2 < .2 <.6 < 3 <.6 <30 <20 <10 
a-Chlordane *1 *90 <.2 40 2 1 70 <.3 <20 <10 <10 
t-NOilach 1 or *3 *60 <.2 30 2 1 50 <.3 <20 *30 *20 
Dieldrin 1 6 <. 1 10 1 .5 30 <.3 <10 <10 <10 
p,p'-DDE <.01 2 <. 1 20 4 .7 40 <.4 <10 <20 40 
o,p'-DDD *2 *100 <.3 < 3 < .3 <.6 < 4 < 1 <30 <20 <20 
Endrin 4 <.3 <.2 < 2 < .4 <.5 < 3 < 1 <20 <20 <1 0 
m,p'-000 <.06 < 1 <.7 BO 5 2 300 50 <60 <40 <30 
p,p'-DDD/o,p'-OOT *5 *80 <.7 *90 *8 2 *300 *6 <40 <30 <20 
p,p'-DDT *2 *20 <. 7 40 6 <.8 100 30 <eo <50 <40 
Mirex <.02 <.3 <. 2 < 1 < .2 <.4 < 2 <. '4 <20 <10 <10 
Chlorobiphenyls 3 40 <10 <90 < 5 <20 <100 <10 <70 <40 <30 
Dichlorobiphenyls 6 60 <.6 20 < .6 < 1 40 < 4 <70 <40 <30 
Trichlorobiphenyls 200 900 2 200 30 9 200 100 *100 *5oo *300 

Tetrachlorobiphenyls 200 800 2 300 50 10 500 300 *300 *700 *400 
Pentachlorobiphenyls 90 1100 2 300 40 10 400 400 <20 *5oo *300 

Hexachlorobiphenyls *5 *600 <.3 100 10 3 200 200 <30 <20 100 
lfolyc~orina tedbi phenyl s 500 3500 6 900 100 30 1300 1000 400 1700 1100 

" " " (PPM, wet .3 1 .005 .4 .05 .02 .5 .3 .2 . 7 .6 
I 

----
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Tab 1 e A21e_. Lower quantitation limits for target compounds in dredged material 
samples, in ng/g. 

Substrate Dredge Spoils 

location Hudson Shooters sta. 1 Sta.2 Sta.4 Sta.5 Sta.7 Sta.10 Newtown Gowanus P1erhd. 
R. Is 1 and 1977 1977 1977 1977 1977 1 07A Creek Canal Channel 

Latitude ("N) ~0°46' 40°38' 40°30' 40°39' 40°29' 40°28' 40°30' 40°50' 40°4~' 40°40' 40 °40' 
Longitude ( •w) 7ll,0 t)• 74°10' 73°57' 74° 2' 74° 6' 74° 2' 74°19' 73°51' 73°56' 74° 1' 74° 9' 

Sample Size 100 103 22 28 21 22 28 21 l08t 98 t w;+ 
Or.v weiqht (%) 52 36 79 41 54 72 38 38 47 43 54 

Collection Date 121078 121078 081277 061277 081277 081277 081277 120178 120178 061277 081277 

,Naphtha 1 ene .2 .3 1 1 1 1 1 1 50 10 10 
2-Methylnaphthalene .2 .3 1 1 1 1 1 1 50 10 10 
1-Methylnaphthalene .2 .3 .9 1 1 1 1 1 50 10 10 
Biphenyl . 2 .3 1 1 1 1 3 1 50 10 10 
Dibenzothiophene .4 .6 2 2 1 2 6 2 BO 20 20 
Phenanthrene .2 .4 1 1 1 1 3 1 50 10 10 
Anthracene .2 . ~- 1 1 1 1 3 1 50 10 10 
1-Methylphenanthrene .2 .3 1 1 1 1 4 1 50 10 10 
Fluoranthene .2 .3 1 1 1 1 4 1 50 10 10 
Pyrene .2 .3 1 1 1 1 4 1 50 10 10 
8enz(a)anthracene .5 .7 5 4 2 2 10 5 80 20 10 
Chrysene .2 .4 3 2 1 2 5 5 70 10 10 
Benzo(e)pyrene .3 10 8 4 2 2 10 8 70 10 10 
8enzo(a)pyrene .2 .4 7 3 2 1 8 7 70 10 10 
Per.vlene .3 20 10 4 2 9 10 10 70 10 10 

-----·-

I 
I 
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Table A2l.e_. Lower quantitation limits for target compounds in dredged material 
samples, in ng/g (Cont.). 

···----·· 
Substrate Dred~e Spoils 

Location Hudson Shooters sta.l sta. 2 sta. 4 Sta.S sta.7 Sta.lO ~ewtown oowanus nerna. 
R. Island 1QJ7 1a77 1o77 1q77 1q77 1qm Creek Canal Channel 

'Latitude ("N) 40°46' 40°38' 40°30' 40°39' 40°29' 40°28' 40°30' 40°50' 40°44' 40°40' 40°40' 
Longitude ("W) 74° ~· 74°10' 73°57' 74° 2' 74° 6' 74° 2' 74°19' 73°51' 73°56' 74° ,. 74° 9' 
-· 
Sample Size 100 103 22 28 21 22 28 21 lOBt gat lOSt 
Dry ><ei~ht (%) 52 36 79 41 54 72 38 38 47 43 54 

~<Abrom~3chloropropane .05 .7 .6 5 .6 • 1 7 2 60 40 30 
Hexachlorobenzene .008 . 1 • 1 .9 .08 .2 1 .2 10 6 5 
Lindane (y-BHC) .02 .3 .3 3 .2 . 1 4 .7 30 20 30 
Heptachlor .01 .2 .2 1 .2 .3 2 .6 20 10 10 
Aldrin . 01 .2 .2 1 • 1 .3 2 .3 20 10 10 
o,p'-DOE .02 . 3 .3 2 .2 .6 3 .6 30 20 10 
a-Chlordane .01 .2 .2 1 . 1 .3 2 .3 20 10 10 
t-Nonachlor .01 .2 . 2 1 . 1 .3 2 .3 20 10 10 
Dieldrin .01 .2 . 1 .9 . 1 .2 .3 .3 10 10 10 
p,p' -DOE .01 .2 . 1 1 . 1 .3 2 . ~- 10 20 10 
o,p'-DDD .03 .4 .3 3 .3 .6 4 1 30 20 20 
Endrin .02 .3 .2 .2 .4- .s 3 1 20 20 10 
m,p'-DDD .06 1 .8 6 .4 2 9 3 60 40 30 
p,p'-DDD/o,p'-DDT .04 .5 . 7 4 .4 .8 4 1 40 30 20 
p,!J'-DDT . 05 .B . 7 5 . 3 .8 8 2 '80 50 40 
Mirex .~2 .3 . 2 1 .2 .4 2 .4 20 10 10 
Chlorobiphenyls .6 9 10 90 5 20 100 10 70 40 30 
Dichlorobiphenyls . 1 2 .6 5 .6 1 7 4 70 40 30 
Trichlorobiphenyls .03 .5 .2 2 .3 .5 3 1 70 40 30 
Tetrach1orobiphenyls .04 .6 .3 2 .2 .5 3 1 20 20 10 
Pentachlorobiphenyls .02 .3 .2 2 .2 .5 3 .6 20 10 10 
Hexach1orobipheny1s .03 .4 .3 2 .2 .5 3 .6 30 10 10 

I 
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Table A22. Concentrations of target compounds in sewage 
sludge samples, in ~g/L • 

Substrate Sewage Sludge 

Location Ward's Is. Hunt's Pt. Newtown Cr. 
Composite of 

3 Sites 

Latitude ("N) 40 40 40 40 
Longitude ("W) 73 73 73 73 

Sample Size (wet), liters .. 0.1 0.1 0.1 t 0.1 t 

Collection Date 150977 150977 160977 160977 150977 150977 150977 150977 

Naphthalene 50 40 20 60 20 40 100 100 
12-Methyl naphtha 1 ene 20 40 30 90 50 60 100 200 

1- " 20 10 20 50 20 40 50 50 
Biphenyl 3 2 10 20 20 10 50 100 
Dibenzothiophene 10 10 5 <1 30 <.4 50 100 
Phenanthrene 20 20 30 100 60 80 200 200 
Anthracene <. 1 < .1 < .1 < .5 <.3 < .2 50 30 

,1-Methylphenanthrene 10 20 20 80 60 90 50 100 

Fl uoranthene 30 30 40 200 70 100 100 50 
Pyrene 30 40 50 200 100 200 100 200 

IBenz(a)anthracene < 1 <.5 < 1 < 2 < 1 < 1 50 50 
I 
:chrysene <.3 < .3 <.3 < 1 < 1 < 1 30 50 

iBenzo (e) pyrene < 1 < 1 < 1 < 5 < 3 < 2 <,5 20 

i Benzo (a) pyrene < 1 < 1 < 1 < 1 < 3 < 2 < .5 10 
' :Peryl ene < 1 < 1 < 1 < 5 < 3 < 3 < .5 <,5 

I 
I 
' ' ·-··----
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Table A22. Concentrations of target 
sludge samples, in ~g/L 

compounds 
(Cont.). 

in sewage 

Substrate Sewage Sludge 
~ 

location Ward's Is. Hunt's Pt. Newtown Cr. 1 compo51 <e or 
3 Sites 

Latitude ( 0 N) 40 40 40 40 
Longitude ( 0 H) 73 73 73 73 

Sample Size (wet), liter.; 0.1 0.1 0.1 t 0.1 t 

1,2-Dibromo..J..chbrcpropane <. 1 <. 1 <.09 <2 <.6 <.3 <30 <30 
Hexachlorobenzene <.02 <.03 <.02 .4 1 1 < 6 < 6 
Lindane (y-BHC) <.06 <.07 <.05 <. 1 <.3 <.2 <20 <20 
Heptachlor <.04 <.04 <.03 <.06 <.2 <. 1 <1 0 <10 
Aldrin <.04 <.05 <.03 <.07 <.2 <. 1 <1 0 <1 0 
o,p'-DDE .4 <.09 <.05 < .1 <.2 <.2 <20 <20 
a-Chlordane 2 2 3 10 30 30 <10 <10 
trans-Nonach 1 or 2 2 2 10 20 20 *50 *20 
Dieldrin .8 1 .4 2 2 2 <1 0 <10 
p,p'-DOE • 1 * 1 *. 5 * 3 * 2 * 3 *50 *20 
o,p'-DDD .7 <.08 <.06 < .1 2 3 <20 <20 
Endrin <.05 <.06 <.04 <.09 <.3 <.2 <20 <20 
m,p'-000 <. 1 < .1 .2 1 <.6 <.4 <40 <40 
p,p'-DDD/o,p'-DDT 6 5 1 1 10 10 <30 <30 
p,p'-DDT 2 2 .3 3 3 <.4 <40 <40 
Mi rex <.05 <,06 <.04 <.08 <.3 <.2 <10 <10 
Ch1orobiphenyl s < 1 < 1 < 1 < 2 < 7 4 <40 <40 
Dichlorobiphenyls <.2 <.2 < .1 <.3 <.8 3 <40 <40 
Trichlorobiphenyls 1 10 4 20 40 40 *50 *80 
Tetrachlorobiphenyls 4 20 5 30 50 50 *1 00 *100 
Pentach 1 arabi phenyl s *10 *10 * 4 *20 *30 *30 *200 *200 
Hexachlorobiphenyls 10 10 5 10 80 80 *50 <20 
I: Po 1 ychbrinatedb i pheny 1 s 20 50 20 100 200 200 

1400 
400 

" " (PPM, wet .02 .05 .02 .1 0 .20 .20 .40 .40 
~---
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Table A22.e_. Lower quantitation limits for target compounds 
in sewage sludge samples, in vg/L • 

Substrate Sewage Sludge 

Location ~lard's Is. Hunt's Pt. Newtown Cr. Composite of 
3 Sites -

Latitude ("N) 40 40 40 40 
Longitude ( 0 \4} 73 73 73 73 

Samp 1 e Size (v.et), liters 0.1 0.1 0.1 t 0.1 t 

Collection Date 150977 150977 160977 160977 150977 150977 150977 150977 

Naphthalene • 1 . 1 . 1 . 5 .3 .2 .5 .5 
2-Methylnaphthalene . 1 . 1 .1 .4 .3 .3 .5 .5 
1- " . 1 . 1 . 1 .4 .3 .2 .5 .5 
Biphenyl . 4 . 1 . 1 .4 .3 .2 .5 .5 
Oibenzothiophene .2 . 2 .2 1 1 .4 .5 .5 
Phenanthrene . 1 . 1 . 1 .5 .3 .2 .5 .5 

Anthracene . 1 . 1 . 1 .5 .3 .2 .5 .5 

1-Methyl phenanthrene . 1 . 1 . 1 1 .3 .2 .5 .5 
Fluoranthene .1 . 1 . 1 1 .4 .3 .5 .5 

Pyrene · .2 . 1 .2 1 .4 .3 .5 .5 

Benz(a}anthracene 1 .5 1 2 1 1 .5 .5 

_ Chrysene . 3 .3 .3 1 1 1 . 5 .5 

IBenzo (e) pyrene 1 1 1 5 3 2 .5 .5 

Benzo (a) pyr'ene 1 1 1 1 3 2 .5 .5 

Peryl ene 1 1 1 5 3 3 . 5 .5 

I -- ·-~-·-- -·-~----
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Table A22.e_. Lov1er quantitation limits for target compounds 
in sewage sludge samples, in ug/L (Cont.). 

Substrate Sewage Sludge 

Location Ward's Is. Hunt's Pt. Newtown Cr. composlte of 
3 Sites 

Latitude (•N) 40 40 40 40 
Longitude ( •1l) 73 73 73 73 

Sample Size 1-iet), liters 0.1 0.1 0.1 t 0.1 t 

1 ,2-Di bromo-3-ch 'or<propane • 1 .1 .09 .2 .6 .3 30 30 
Hexachlorobenzene .02 .03 .02 .04 . 1 .08 6 6 
Lindane ( y-8HC) .06 .07 .05 .1 .3 .2 20 20 
Heptachlor .04 .04 .03 .06 .2 . 1 10 10 
Aldrin .04 .05 .03 .07 .2 .1 10 10 
o,p'-DDE .06 .07 .05 • 1 .2 .2 20 20 
(1-Ch 1 ordane .04 .04 .03 .06 .2 • 1 10 10 
trans-Nonachlor .04 .04 .03 .06 .2 .1 10 10 
Dieldrin .03 .03 .02 .05 .2 .09 10 10 
p,p'-ODE .03 .04 .03 .06 .2 . 1 10 10 
o,p'-DDD .07 .08 .06 .1 .4 .2 20 20 
Endrin .05 .06 .04 .09 .3 .2 20 20 
m,p'-000 . 1 .1 .1 .2 .6 .4 40 40 
p,p'-000/o,p'-OOT .1 .09 .07 .1 .5 .. 3 30 30 

lp,p'-OOT . 1 . 1 . 1 . 2 .7 .4 40 40 

tirex .05 .06 .04 .08 .3 .2 10 10 
1Ch 1 arabi phenyl s 1 1 1 2 7 4 40 40 
Dichlorobiphenyls .2 .2 . 1 .3 .8 .5 40 40 
Trichlorobiphenyls .07 .08 .06 .1 .4 .2 40 40 
Tetrachlorobiphenyls .06 .07 .05 .1 .3 .2 30 30 
Pen tach 1 arabi pheny_l s .05 .06 .04 .09 .3 .2 30 30 
Hexach 1 orobiphenyl s .06 .07 .05 .1 .3 .2 30 30 
r.Polychbrinatedbiphenyls - - - - - - - -
" " (PPM, wet - - - - - - - -
-~ 
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A23. Concentrations of target compounds in sediments, in ng/g. 

' 

Substrate Sediment 
1 fresh Kills ~outh ~f Hud. ~· Grassy Ch. N. of 

Location Reach Eliz. R. N.of Yonk. Bav Shoot. Is. 

Latitude r~~ 40° 34. 7' 40° 38.7' 40° 57.0' 40° 38.4' 40° 38.9 ' 
Longitude •w 74° 12.3' .74° 11.1' 73° 54.0' 74° 49.0' 74• 09.9' 

Sample Size(~(\-retLgrams 100 99 100 97 100 
Orv wei oht :h 29 44 61 24 34 -
Collection Date 200580 200580 220580 230580 200580 

Naphthalene 680 220 8.7 73 130 

2-Methylnaphthalene 200 160 5.5 88 130 

1- " 75 78 2.2 40 53 
Biphenyl 84 71 <1.3 72 110 

Dibenzothiophene 330 150 1.8 89 290 

Phenanthrene 630 590 15 270 630 

Anthracene 170 530 3.2 54 200 

1-Methylphenanthrene 220 210 3.9 100 380 

Fl uoranthene 1600 1400 38 460 970 

Pyrene 1500 1300 41 440 890 

Benz{a)anthracene 1400 1600 26 380 1000 

Chrysene 1400 1100 24 330 820 

Benzo(e)pyrene 830 710 12 240 300 

. 8enzo(a)pyrene 930 940 13 250 360 
Peryl ene 480 310 100 120 160 

' 
··-· 

Port Eliz. Upper 
Pierhd.Ch. sa¥ 
40° 39.5' 40° 38. 4' 
74° 08.6' 74° 03.0' 

100 100 
45 72 

200580 220580 
130 44 
82 32 
30 12 

0

68 8.6 

150 21 

330 140 
220 38 
120 33 

1100 300 

930 320 
680 390 
550 230 

380 140 
470 210 
250 93 
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A23. Concentrations of target compounds in sediments, in ng/g (Cont.). 

Substrate Sedirrent 
Fresh Kills Mouth of Hud. R. Grassy Ch.N.of Port El iz. 

Location Reach Eli z R. N.of Yonk. Bav Shoot. Is. Pierhd. Ch. 

!latitude ("N) 40° 34.7' 40° 38.7' 40° 51.0' 40° 38.4' 40° 38.9' 40° 39.5' 
1 lonoitude {owj 74° 12.3' 74° 11.1' 73° 54.0' 74° 49.0' 74° 09#9' 74° 08.6' 
i 
1 Sample Size{i)t) 1 grams 100 99 100 97 100 100 
Dry weight % 29 44 61 24 34 45 
1,2-Dibromo-3-chloropropane <1.2 <.59 <.07 <1.3 <2.2 <.81 

Hexachlorobenzene < .25 <.14 (.04 <.29 <.50 <.18 

1 lindane < .47 <. 25 <.04 <.52 (.88 <. 34 

i Heptachlor <2.8 <1.5 (.06 <3.1 <5.3 <2.0 
Aldrin <3.0 <1. 5 <.06 <3.4 <5.6 <2.1 

I o,p'-OOE <10. 32 (.09 <11 68 <7 .0 

-Chlordane 22 12 .28 10 20 7.0 
trans-Nonachl or 30 14 • 74 14 32 9.0 
Dieldrin 2.3 <1.1 <.09 <2.5 <4.3 <1.6 
p,p'-DDE 190 75 .64 16 180 32 
o,p'-DDD 100 73 1.5 17 100 36 

Endrin (5.3 <2.8 (.09 (5.9 <9.8 <3.8 
m,p'-DDD <15 <3.8 <.18 <17 <28 <10 

p,p'-000/o,p'-OOT 430 350 1.6 25 410 74 

p,p'-DDT 660 500 .91 <12 180 83 

Mirex <7 .0 <1.8 <.13 <7 .8 <13 <5. 0 

Chlorobiphenyls 49 <7 .6 <7 .6 <28 <28 <10 

Oichlorobiphenyls 73 100 3.1 71 200 41 
Trichlorobiphenyls 330 170 17 120 520 200 

Tetrachlorobiphenyls 750 380 22 540 960 370 
Pentachlorobiphcnyls 320 140 10 88 430 180 

Hexachlorobiphenyls 500 190 9.4 120 1100 150 

Polychlorinatedbiphiphenyls 2000 980 62 940 3200 940 

" " (PPM, wet) .59 .43 .038 .23 1.1 .42 

~-- -----

Upper 
Bay 

40° 38.4' 
74° 03.0' 

100 
72 

<.11 
(.04 

<.04 
(.06 

<.06 
<.18 
.92 

1.5 
<.09 
2.7 
3.0 
<.18 
(.27 
3.8 
5.5 
<.13 
(.63 

.38 
24 
43 
25 
33 

130 
.94 
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A23t. Lower quantitation limits for target compounds in sediments, in ng/g. 

\ Substrate Sedirrent 
resh Kil IS Moutn of Hud. R. Grassy Ch. N. of Port Eliz. Upper 

Location Reach E1iz. R. N.of Yank. 8av Shoot. Is. Pierhd Ch. sav 
Latitude io~~ 40° 34. 7' 40° 38 .. 7' 40° 5 7.0' 40° 38 .. 4' 40° 38.9' 40° 39.5' 40° 38.4' 
Longitude ow 74° 12.3' 74°11.1' 73° 54.0' 74° 49.0' 74° 09.9' 74° 08.6' 74° 03.0' 

Sample Size(i\"t),9rams 100 99 100 97 100 100 100 
Dry weiqht % 29 44 61 24 34 45 72 

Collection Date 200580 200580 220580 230580 200580 200580 220580 

Naptha1 ene 3.6 1.5 1.3 1.4 9.0 1.7 1.6 

2-flethyl naphtha 1 eue 3.6 4.0 1.4 8.1 10 1.8 1.7 

1- " 3.1 3.4 1.1 6.9 8.0 1 .4 1.4 

Biphenyl 3.4 3.6 1.3 7.8 18 8.4 1.6 

Dibenzothiophene 28 20 1.6 35 47 50 8. 1 

Phenanthrene 26 18 1.4 31 43 28 6.9 

Anthracene 12 8.0 .66 14 20 13 3.3 

1-Methylphenanthrene 28 19 1.6 33 47 27 7.5 

Fluoranthene 28 20 1.6 34 47 27 13 

Pyrene 28 20 1.6 34 47 28 13 

Benz {a) anthracene 74 50 6.4 83 123 36 19 

Chrysene 36 25 3.1 40 60 17 9.3 

I 8enzo(e)pyrene 24 17 3.4 25 24 24 11 I 8enzo(a)pyrene 30 21 4.1 29 30 27 13 

Peryl ene 28 20 3.6 28 28 27 13 

I 
I 

.L -----
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A23~. Lower quantitation limits for target compounds in sediments, in ng/g (Cont.). 

Substrate Sedimeilt 
Fresh Kills Mouth of Hud. R. Grassy Ch. N. of Port Eliz. 

Location Reach Eliz. R. N.of Yonk Bay Shoot. Is. Pierhd Ch. 

Latitude ~o~l 40° 34.7 1 40° 38. 7' 40° 57.0 1 40° 38.4 1 40° 38. 9' 40° 39.5' 
Lonoitude ow 74° 12.3 1 74° 11.1' 73° 54. a• 74° 49.0 1 74° og.g• 74° 08. 6' 

Sample Size(%lrams 100 99 100 97 100 100 
Ory Weight % 29 44 61 24 34 45 
1,2~Dibromo-3-chloropropane 1.2 .59 .07 1.3 2.2 .81 

1 
Hexachl orobenzene .25 .14 .04 .29 .50 .18 
lindane .47 .25 .04 .52 .88 .34 

Heptachlor 2.8 1.5 .06 3.1 5.3 2.0 
Aldrin 3.0 1.5 .06 3.4 5.6 2.1 
o,p•-ooE 10. 2.6 .09 11 19 7 .o 
er.-Ch 1 ordane 2.8 1.5 .09 3.1 5.3 2.0 
trans-Nonachl or 2.8 1.4 .09 3.0 5. I 1.9 
Dieldrin 2.3 1.1 .09 2.5 4.3 1.6 

p,p'-OOE 6.5 1.6 .09 7.3 12 4.5 

o,p'-000 11 2.9 .09 13 21 8.0 

Endri n 5.3 2.8 .09 5.9 9.8 3.8 

m,p'-DDD 15 3.8 .18 17 28 10 

p,p-000/o,p'-OOT 23 5.8 .18 25 42 I6 

p ,p '-DOT 11 2.6 .09 12 20 7.3 

Mirex 7.0 1.8 13 7.8 13 5.0 

Chlorobiphenyls 15 7.6 .53 16 28 10 

Di chl arabi phenyl s 3.6 1.9 .28 4.0 6.7 2.5 

Trichlorobiphenyls 27 14 .21 30 50 19 

Tetrachlorobiphenyls 34 18 .68 38 64 24 

Pentachl or obi phenyl s 26 13 .54 29 48 18 

Hexachlorobiphenyls 26 13 .36 29 48 18 

E Po lychl ori natedbi phenyl s - - - - - -
" " (PPM,,.,t) - - - - -

-·- ---------- ---- ----- -----

Upper 
sa~ 

40 °38. 4' 
74° 03.0' 

100 
72 

.11 

.04 

.04 
.06 
.06 
.18 
.09 
.09 

.09 

.09 

.18 

.18 
.27 
.27 

.09 
.13 

.63 

.42 

.32 
1.0 

.36 
.54 

-
-
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A24. Concentrations of target compounds in grass shrimp and mussels, in ng/g. 

[ Substrate Grass Shrimo Mussels 

Location Raritan Bav Raritan Bay Raritan Ba_y 

Latitude ('N) 40' 29.8' 40' 29. 8' 40' 29. 8' 
Lonqitude hi\ 74°06.7 1 74° 15.2 1 74° 06.7' 

Sample Size(fwet} grams 10 10 10 
Dr)' l<Oi qht :i) ' 17 18 13 

Collection Date 200580 200580 200580 
Subsample no/mean sizea 5/6.0 

Naphtha1 ene <14 <18 <21 

2-Methy1naphtha1ene <14 <19 <22 

I 1- " <12 <16 <19 

I Biphenyl <13 <17 <21 

j Dibenzothiophene <18 <24 <28 I Phenanthrene <16 77 <25 

Anthracene < 6.9 < 8.8 <11 

i 1~Methylphenanthrene ' 
<18 <23 <28 

! Fl uoranthene 28 170 320 

i Pyrene 200 280 590 

! Benz (a) anthracene <46 170 <70 
' l Chrysene <24 140 240 

I Benzo(e)pyrene <23 <30 67 

I Ben zo( u) pyrene <23 <30 <35 

Peryl ene <27 <35 <43 
i 
I 

I 
I 
! 

I 
i a in centimeters 

1:-- ·-·-
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A24. Concentrations of target compounds in grass shrimp and mussels, in ng/g {Cont.). 

Substrate Grass Shriii]J)_ Mussels 

location Raritan Bay Raritan B_s)'_ Raritan Bay 

Latitude r~\ 40° 29. 8' 40' 29. 8' 40' 29. 8' 
Longitude 'W 74° 06.7' 74' 15.2' 74° 06.7' 

Sample Size (wet),grams 10 10 10 
Drv weight Ji)_ 17 18 13 
1, 2-Dib romo-3-chl oropropane <1.1 <1.3 <1.9 
Hexachlorobenzene 5.1 5.7 4.0 
Lindane <1.2 <1.4 <2.1 
Heptachlor <1.3 <1 .6 <2.3 
Aldrin <2.4 <3.0 <4.3 
o,p'-DDE 18 16 72 
a-Chlordane 13 12 41 

' trans- Nonachl or 40 34 56 
Dieldrin <2.4 <2.9 <4.2 
p,p'-OOE 42 44 33 
o,p'-000 12 7.7 48 
Enrlrin <5.6 <7.0 <16 
m,p'-000 <7 .6 <9.2 <13 
p,p'-000/o,p'-DDT 22 25 93 
p ,p '-DDT <5.5 <6.7 <9.5 
Mirex <3.7 <4.7 <6. 5 
Ch1orobipheny1s <18 <22 <31 
Dichlorobiphenyls 17 21 46 
Trichlorobipheny1s 160 190 430 
Tetrach1orobipheny1s 390 350 920 
Pentachl arabi phenyl s 310 290 630 
Hexach1 orobi phenyl s 250 230 410 
rPo 1ychl ori natedbi phenyl s 1100 1100 2400 
" " (PPM, wet) 0.19 0.19 0.32 
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A24£. Lower quantitation limits for target compounds in grass shrimp and mussels, in ng/g. 

Substrate Grass Shrimo Mussels 

location Raritan Bay Raritan Bay Raritan Bav 

Latitude ("N) 40° 29. a• 40° 29· 8' 40° 29· 8' 
Longitude ( •w \ 74° 06. 7' 74° 15~2' 74° 06.7 1 

Sample Size (wet),grams 10 10 10 
Dry weioht C:i) 17 18 13 

Collection Date 20058D 2DD580 200580 
Subsamole no./mean size 5/6.0 
Naphthalene 14 18 21 

r 2-Methyl naphtha 1 ene 14 19 22 
1- II 12 16 19 

' • Biphenyl 13 17 21 I Dibenzothiophene 18 24 28 
. Phenanthrene 16 21 25 I Anthracene 6.9 8.8 11 

1

1-Methll phenanthrene 18 23 28 
Fl uoranthene 19 24 28 

· Pyrene 19 24 30 
Benz(a)anthracene 46 60 70 
Chrysene 24 30 38 
Benzo(e)pyrene 23 30 35 
Benzo( a) pyrene 23 30 35 
Peryl ene 27 35 43 
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A24£. Lower quantitation limits for target compounds in grass shrimp and mussels, in ng/g. 

Substrate Grass Shrimo Mussels 

Location Raritan Bay Raritan Bay Raritan Bay 

Latitude ("N) 40° 29. 8' 40" 29. 8' 40° 29. 8' 
Lonqitude ("~I) 74° 06. 7' 74° 15.2' 74° 06. 7' 

Sample Size(i)"t), grams 10 10 10 
Dry weight % 17 18 13 
1,2-Dibromo-3-chloropropane 1.1 1.3 1.9 
Hexachl orobenzene .80 1.0 1.4 
Lindane 1 .2 1.4 2.1 
Heptachlor 1 • 3 1 .6 2.3 
Aldrin 2.4 3.0 4.3 
o,p'-DDE 5.6 6.7 9.8 
a-Chlordane 3.1 3.8 5.3 

trans-Nonachl or 3.1 3.8 5.3 
Dieldrin 2.4 2.9 4.2 
p,p'-DDE 3.5 4.3 6.1 

o,p'-DDD 5.7 7.3 9.7 
Endri n 5.6 7 .o 16 
m,p'-000 7.6 9.2 13 
p,p'-DDD/o,p'-DDT 11 14 20 
p,p'-DDT 5.5 6.7 9.5 

Mirex 3.8 4.7 6.5 

Ch 1 orobi phenyl s 18 22 31 
Dichlorobiphenyls 6.5 8.0 11 

Trichlorobiphenyls 9.3 12 17 
Tetrachlorobiphenyls 18 23 33 
Pentachlorobiphenyls 26 31 45 

Hexachlorobiphenyls 17 20 29 
I:Polychl ori natedbi phenyl s - - -
" " (PPM, ""t) - - -
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A25. Concentrations of target compounds in sewage effluent, in ~g/L. 

Substrate Sewaae Haterial 

Sample No. S-1 S-3 S-6 S-8 S-9 

Latitude r~~ 
Lonaitude •w a b c d e 

Sample Size, liters 1.0 1 .0 0.5 1.0 1.0 

Collection Date 190580 200580 200580 230580 230580 
Naphtha1 ene 2.2 2.1 !.6 1.5 1.4 

2-Methylnaphthalene 3.4 3.1 .86 2.8 6.9 

1- ., 2.0 1.7 .26 1 .5 .66 

Biphenyl 1.0 1 .2 < .06 .89 .09 

Dibenzothiophene < .08 < .08 < .08 < .08 < .06 
Phenanthrene .35 .36 .11 .33 • 16 

Anthracene < .04 < .04 < .04 < .04 < .03 
1-Methylphenanthrene • 12 .09 < .06 < .08 < .06 
Fl uoranthene .08 .17 .21 < .08 < .08 
Pyrene • 10 • 13 < .08 < .08 < .06 

Benz(a)anthracene < .16 < .16 < .18 < • 16 < .12 

Chrysene < .08 < .08 < .08 < .08 < .06 

Benzo(e)pyrene < .08 < • 12 < • 12 < .12 < .09 

Benzo(a)pyrene < .12 < • 12 < .14 < • 12 < .09 

Peryl ene < .12 < .12 < .12 < .08 < .09 

.. 

a. Treatment Plant 
Effluent Composite: 

500ml Owl's Head 
750ml Ward's Is. 
750ml Newton Crk. 

b. Treatment Plant 
Effluent Composite: 

500ml Owl's Head 
750ml Newton Crk. 
750ml Ward's Is. 

c. Untreated Sewage 
Composite: 

250ml Regulator N-16 
(Dykman Ave. and 

Hudson R.) 
250ml Regulator N-18 
(172nd St. and 

Hudson R.) 

d. Treatment Plant 
Effluent Composite: 

500ml Owl's Head 
750ml Newton Crk. 
750ml Ward's Is. 

e. Untreated Sewage 
Composite: 

500ml Regulator N-16 
(Dykman Ave. and 

Hudson R.) 
500ml Regulator N-18 
(172nd St. and Hudson R.) 

... • 
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A25. Concentrations of target compounds in sewage effluent, in ll9/L (Cont.). 

Substrate Sewaqe t-faterial ----------
Sa~:'r.le No. S-1 S-3 S-6 S-8 S-9 

-------~ ------------

Latitude (•N) 
Longitude (•fi) a b c d e ·------------· 
~ample Size, liters 1 .o 1.0 0.50 1.0 1.0 ----- - ·- ------· ---- ··-· . 

1,2-Dibromo-3-chloropropane < .005 < .005 < .008 < .004 < .OOq a. lreatment Plant 
Hexachl orobenzene < .001 < .001 < .003 < .001 < .001 Effluent Composite: 

500mL Owl's Head 
Lindane < .001 < .001 < .003 < .001 < .001 750mL Ward's 1s. 

Heptachlor < .002 < .002 < .003 < .002 < .002 750mL Newton Crk. 

Aldrin < .002 < .002 < .003 < .002 < .002 b. Treatment Plant 

o,p '-ODE < .005 < .005 < .009 < .005 < .004 Effluent Composite: 
500mL Owl's H'ead 

a-Chlordane .01 • 01 .01 .01 .01 750mL Newton Crk • 

trans-Nonachl or .01 < .003 .01 .01 • 01 750ml 14ard's Is . 

Dieldrin < .002 < .002 < .004 < .002 < .002 c . Untreated Sewage 

p,p'-DDE .01 < .003 .01 < .003 .02 Composite: 
250mL Regulator N-16 

o,p'-DDD < .004 < .004 < .007 < .003 < .003 . (Dykman Ave. and 

Endri n < .004 < .004 < .006 < .003 < .003 
Hudson R.) 

250mL Regulator N-18 
m,p'-000 < .005 < .005 < .007 < .004 < .003 (172nd St. and 

p,p'-DDD/o,p'-DDT .01 < .008 .01 .01 .01 Hudson R.) 

p,p'-ODT < .003 < .004 < .005 < .003 < .002 d. Treatment Plant 

Mirex < .002 < .003 < .005 < .002 < .002 
Effluent Composite: 

500mL Owl's Head 
Chlorobiphenyls < .02 < .01 .05 < .03 < .02 750mL Newton Crk. 

Dichlorobiphenyls .02 .02 .03 .02 • 02 
750mL Ward's Is . 

Trichlorobiphenyls .04 .03 .17 .03 .14 e. Untreated Sewage 

Tetrachlorobiphenyls .16 .15 .49 .12 .49 
Composite: 

500mL Regulator N-16 
Pentachlorobiphenyls .08 .06 .20 .08 .15 (Dykman Ave. and 

Hexachlorobiphenyls .02 .03 .12 .04 .12 
Hudson R.) 

500ml Regulator N-18 
EPo lychl ori natedb i phenyl s .32 .29 !.0! .29 .92 (172nd St. and Hudson R.) 

" " (PPM,wet) - - - - -\ __________________ _ 
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A25i. Lower quantitation limits for target compounds in sewage effluent, in ~g/L. 

--
Substrate Se\'taCle Material 

Sample No. S-1 S-3 S-6 S-8 S-9 

Latitude V~l 
longitude ow a b c d e 

Sample Size, liters 1.0 1 .o 0.5 1.0 1.0 -
Collection Date 190580 200580 2005RO 230580 230580 -· 
Naphthalene .04 .04 .06 .04 .03 a. Treatment Plant 
2-Methylnaphthalene .04 .04 .06 .04 .03 Effluent Composite: 

500ml Owl's Head 
1- .. .04 .04 .06 • 04 .03 750ml Ward•s Is . 

Biphenyl .04 .04 .06 .04 .03 750ml Newton Crk. 

Dibenzothiophene .08 .08 .OR .04 .06 b. Treatment Plant 
Phenanthrene .04 .08 .06 .04 .06 Effluent Composite: 

500ml Owl•s Head 
Anthracene • 04 .04 .04 .04 .o:i 750ml Newton Crk . 

1-Methylphenanthrene • 08 .08 .06 .08 .06 750ml l~ard's Is . 

F1 uoranthene .08 .08 .OR .08 .06 c. Untreated Sewage 

Pyrene .OR .08 .08 .08 .06 Composite: 
250ml Regulator N-16 

Benz (a) anthracene • 16 • 16 • 18 • 16 .12 (Dykman Ave. and 

Chrysene .08 .08 .08 .08 .06 Hudson R.) 
250ml Regulator N-18 

Benzo(e)pyrene .08 • 12 • 12 • 12 .09 (172nd St. and 

Benzo(a)pyrene • 12 • 12 • 14 • 12 .09 Hudson R.) 

Peryl ene • 12 • 12 • 12 • 08 .09 d . Treatment Plant 
Effluent Composite: 

500ml Owl's Head 
750ml Newton Crk. 
750ml Ward's Is. 

e. Untreated Se\-Jage 
Composite: 

500ml Regulator N-16 
(Dykman Ave. and 

Hudson R.) 
500ml Regulator N-18 
(172nd St. and Hudson R.) 

.. 
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A25£· Lower quantitation limits for target compounds in sewage effluent, ·in ~g/L (Cont.). 

Substrate Sewage Material 

Sample No. S-1 S-3 S-6 S-8 S-9 

Latitude (0 N) 
Lonqitude hs\ a b c d e 

Sample Size, liters 1.0 1 .0 0.50 !.0 1.0 
1,2-Dibromo-3-chloropropane .005 .005 .008 .004 .004 a. Treatment Plant 
Hexachl orobenzene .001 .001 .003 .001 .001 Effluent Composite: 

500ml Owl's Head 
Lindane .001 .001 .003 .001 .001 750ml Ward's Is. 
Heptachlor .002 .002 .003 .002 .002 750ml Newton Crk. 

Aldrin .002 .002 .003 .002 .002 b. Treatment Plant 
o,p'-DDE .005 .005 .009 .005 .004 Effluent Composite: 

500ml Owl's Head I a-Chlordane .003 .003 .005 .002 .002 750ml Newton Crk. I 
750ml Ward's Is. I 

trans-Nonachl or .003 .003 .005 .002 .002 I 

Dieldrin .002 .002 .004 .002 .002 c. Untreated Sewage 
p,p'-DDE .003 .003 .005 .003 .002 Composite: 

250ml Regulator N-16 
o,p'-000 .004 .004 .007 .003 .003 (Dykman Ave. and 
Endrin .004 .004 .006 .003 .003 Hudson R.) 

250ml Regulator N-18 
m,p'-DDD .005 .005 .007 .004 .003 (172nd St. and 
p,p'-DDO/o,p'-DOT .008 .008 .012 .006 .006 Hudson R.) 

p,p'-DDT .003 .003 .005 .003 .002 d. Treatment Plant 
Mirex .002 .003 .005 .002 .002 Effluent Composite: 

500ml Owl's Head 
Chlorobiphenyls .018 • 014 .050 .025 .023 750ml Newton Crk • 
Dichlorobiphenyls .014 .014 .030 .014 .013 750ml Ward's Is. 

Trichlorobiphenyls .007 .008 .015 .008 .007 e. Untreated Sewage 
Tetrachlorobiphenyls .004 .005 .009 .005 .004 Composite: 

500ml Regulator N-16 
Pentachlorobiphenyls .013 .013 .024 .012 .011 (Dykman Ave. and 
Hexachlorobiphenyls .011 .012 .024 .012 .011 Hudson R.) 

500ml Regulator N-18 
E Po lych 1 ori natedbi phenyl s - - - - - (172nd St. and Hudson R.) 

I" .. (PPM, ""t) - - - - -
--------



APPENDIX B 

BROAD SEARCH COMPOUNDS 

Of the 255 New York Bight samples analyzed, 26 were selected by the 
MESA/New York Bight Project for a more extensive screening for organic 
po 11 utants ("Broad Search"). Tab 1 es B 1-B2 1 i st compounds detected in 
addition to the Target Compounds (Appendix A), using gas chromatography/ 
mass spectrometry. Because reference standards were not generally on 
hand for compounds found in the Broad Search, quantitations are only 
approximate to the first significant figure. Units are as indicated, on 
a dry-weight basis. 

120 
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Table Bl. Concentrations of broad search compounds in selected surface microlayer (vg/L ), 
plankton, mackerel, and flounder samples (ng/g). 

--·- ~ 
Mackerel Winterf1cunder ~!indo~,otpane . Substrate Surface Micrclayer Planktcc Liver Roe Liver Flounder 

Location 
#o ~;d '!O !" #O #5 N.Y.Bight Aoex Raritan Bay Station 1 
Red Green Red Red Green 1978 

Latitude ('N) 39°41' 40°30' 40°12' 39°41' 40°30' 40°12' 40°30 I 40°30' 40°28' 40°28' 40°24 I 40°24' 1 Longitude ('W) 74° 0' 73°56' 73°50' 74° 0' 73°56' 73os·o' 73°50' 73°50 1 {4° 3 1 74° 3' 73°42' 73°42' 

Sample Size (wet) lL lL lL 1 Og iog 1 Og 1 Og 1 Og 1 Og 109 1 Og 1 Og 
Dry Weight(%) -- -- -- 9 10 12 24 23 ,. 29 19 1 9 .C 

C3-Benzenes - - - 1000 200 800 60 60 600 600 - -
C4- " - - - 600 400 300 - 60 - 200 - -
C5- " - - - 200 600 30 - - - 200 - -
C5- " - - - - - - - - - - - -
C7- " - - - - - - - - - - - -
cs- " - 100 60 100 - - - - - - - -

I Cg- " 70 70 - 60 300 - - - - - - -
ClQ- " ~ - - - - 80 - - - - - -
en- " - - - - 90 300 - - - - - -
c12· " - - - 60 200 400 - - - - - -
C3-Cycl ohexanes - - - - - - - - 200 - - -
L irnonene - - - - - - - - - - - -
Methyl styrenes - 400 70 - - - - - - - - -
Indan - so - - - - - - - - - -
C2-Indans - - - - - - - - - - - -
C3- " - - - - - - - - - - - -
C4- " - - - - - - - - - - - -
C5- " - - - - - - - - - - - -
Decal in - - - - - - - - - - - -
C2-Deca1 ins - - - - - - - - - - - -
Tetra lin - - - - - - - - - - - -
C2-Tetralins - - - - - - - - 1000 - - -
C4- " - - - - - - - - - - - -
C3-Dihydronaphthalenes - - - - - - 200 - - - - -
--

I 

! 

; 
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Tab 1 e Bl. Concentrations of broad search compounds in se 1 ected surface mi crol ayer (ug/L ) , 
plankton, mackerel, and flounder samples (ng/g) (Cont.). 

Substrate Surface Microlayer Plankton 
Mackere 1 Winterflounder Windowpane 

Liver Roe Liver Flounder 

lOC<l t1on ~~d II> _no ~~d ~~d _#5 N.Y. P.iryht Apex Raritan Bay st_ru~n 1 R"d Grc!en Grcc:n 

Latitude ('N) 39°41' 40°30' 40°12 1 39°41 1 40°30 I 40°12 1 40°30' 40°30' 40°28' 40°28' 40°24' 40°24' 
Longitude ( 'W) 74° 0' 73°56' 73'50' 74° 0' 73°56' ]3050 I ]3050 I 73'50' 74° 3' 74° 3 I 73<:42' 73°42' 

.. . .. - - - --· ... ---
Sample Size (wet) 1L 1 L 1L 1 Og 1 Og 1 Og 1 Og 1 Og 1 Og 1 Og 1 Og 1 Og 
Dry We.ight (%) -- -- -- 9 10 12 24 23 26 29 19 1 g 

.. - - = f=· 
Cz-Naphthalenes - 200 70 400 200 - - - - - - -
C3- " - - - 800 200 - - - - - - -
C4- " - - - 400 - 100 - - - - - -
c5- " - - - 60 - - - - - - - -
Methy1bipheny1s - - - 100 100 100 50 200 200 50 - -
·C2-8ipheny1 s - - - 100 - - - - - - - -
_c3- . " - - - 300 - 50 - - - - - -
C4- \~ . - - - - - - 20 - - - - -
Cs- " - - - - - - 20 - - - - -
C6- " - - - - - - - - - - - -
Acenaphthene - - - - - 100 - - - - - -
Methyl acenaphthenes - - - - - - - - - - - -
Cz -Acena.phthenes - - - - - - - .- - - - -
Acenaphthy1 ene - - - - - - - - - - - -
Fluorene - - - - - - - - - - - -
Methylf1 uorenes - - - - 20 - - - - - - -
Cz- F,.uorenes - - - - - - - - - - - -
C3- " - - - - - - - - - - - -
C4- " - - - • - - - - - - - - -
Methylenephenanthrene - - - 200 100 - 20 - - - - -
Methylphen./anthracenes - - - - 100 30. - - - - - -
c2-Phen./anthracenes - - - 100 70 - - - - - - -
C3- " - - - 800 - - - - - - - -
<4- " - - - - - - - - - - - -
C<- " - - - - - - - - - - - -
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Table Bl. Concentrations of broad search compounds in selected surface microlayer (ug/L }, 
plankton, mackerel, and flounder samples (ng/g) (Cont.). 

Substrate Surface Microlayer Pl anktor. 
Mackerel Wi r, terfl a under Windowpane 

Liver Roo livPr Fl a under 
Location ~~d 

#5 #~ HJ #5 ys N.Y. Bight Apex Raritan Bay ><~~!00 I 
Red Green Red Red Green lg7a 

Latitude ("N) 39"41' 40°30' 40°12 I 39"41' 40°30' 40 °12 I 40°30' 40°30' 40°28' 40°28' 40°24' 40°24' 
Longitude ("W) 74° 0' 73"56' 73°50' 74° 0' 73°56' 73°5'0 I 73°50' 73°50' 74° 3' 74° 3 I 73"42' 73"42' 

I Sample Size (wet) lL lL lL lOg 109 1 Og 1 Og lOg lOg 1 Og 1 Og lOg 
Dry Weight (%) -- -- -- 9 10 12 24 23 26 29 19 19 

I Di benzohepta ful vene - - - - - - - - - - - -
Phenyl naphthalenes - - - - - - - - - - - -
Benzyl naphthalenes - - - - - - - - - - - -
Methylfluoran./pyrenes - - - - - - - - - - - -
C2- Fl uoran ./pyrenes - - - - - - - - - - - -
C3- " - - - - - - - - - - - -
C4- " - - - - - - - - - - - -
Benzofl uorenes - - - - - - - - - - - -
Benzo(g,h,f)fluoranthene - - - - - - - - - - - -
Benzo(c)phenanthrene - - - - - - - - - - - -
Triphenylene - - - - - - - - - - - -
Methylbenzanth./chrysenes - - - - - - - - - - - -
C2-Benzanth./chrysenes - - - - - - - - - - - -
Terphenyl - - - - - - - - - - - -
Benzo( k).fl uoranthene - - - - - - - - - - - -
Benzo(b) " - - - - - - - - - - - -
Benzo(j) " - - - - - - - - - - - -
Binaphthyl - - - - - - - - - - - -
Benzo(c)chrysene - - - - - - - - - - - -
Dibenz(a,h)anthracene - / 

/ - - - - - - - - - - -
Indeno{1,2,3-c,d)pyrene - - - - - - - - - - - -
Benzo(g,h.i)perylene - - - - - - - - - - - -

I 

I ' 

I 

I 

' 
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Table Bl. Concentrations of broad search compounds in selected surface microlayer (~g/L ), 
plankton, mackerel, and flounder samples (ng/g) (Cont.). 

Substrate Surface Microlaye; ! Plankton ;~ac!<erel Wi:-;terf~ounder i.'i ndo\'Jpane 
Liver Roe Liver Flounder 

Locatio:'l. ~;d :;d 
~#5 ., •5 ~ #5 N.Y. Bight Apex Raritan Bay ><~:1on 1 
Green Red Red Green 1978 

Latitude ('N) 39'41' 40°30' 40'12' 39°41' 40°30' 40°12' 40°30' 40°30' 40°28' 40°28' 40°24' 40°24' 
Longitude ('W) 74° 0' 73°56' 73°50' 7 4° 0' 73°56• 73°5'0 I 73°50 I 73°50 I 74° 3 I 74° 3' 73°42' 73°42' 

Sample Size (wet) lL lL lL I lOg 1 Og 1 Og 1 Og 1 Og 1 Og 1 Og 1 Og 1 Og 
Dry Weight (%) -- -- -- I 9 10 12 24 23 2€ 29 19 1 9 

Benzothiophene - - - I - - - - - - - - -
Methyldibenzothiophenes - - - - - - - - - - - -
Cz-Dibenzothiophenes - - - - - - - - - - - -
C3- " - - - - - - - - - - - -
Naphthobenzothiophenes - - - - - - - - - - - -
Methylnaphthobenzothio. - - - - - - - - - - - -

' C]4-Methylesters - - - - - - - - 500 - - -
C15- " - - - - - - - - 400 - - -
Camphor - - - - - - - - - - - -
Dibenzofuran - - - - - - - - - - - -
Methyldibenzofurans - - - - - - - - - - - -
Xanthene - - - - - - - - - - - -
Phenanthroquinone - - - - - - - - - - - -
Phthalates 1000 1000 1000 100 100 200 60 BOO - - - -
Phenol - - - - - - 20 - - - - -
BHT - - - - - - - - - - - -
Dichlorobe~zenes - - - - - - - - - - - -
Trichlorobenzenes - - - - - - - - - - - -
Dichlorotoluenes - - - - - - - - - - - -
Trichlorotoluenes - - - - - - - - - - - -
Tetrachlorotoluenes - - - - - - - - - - - -
Pentachlorotoluenes - - - - - - - - - - - -
Heptachlorobiphenyls - - - - - - - - - - - -
y-Ch 1 ord ane - - - - - - - - - - - -
y-Chlordene - - - - - - - - - - - -

I 
! 
i 
i 

I 
I 
' ' ! 
i 

\ 
' 
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Table B2. Concentrations of broad search compounds in selected lobster, mussel, sediment, 
dredge (ng/g}, and sewage sludge samples (~g/L ). 

, Substrate ~Digest Gla~~~ste-rTissue / Blus .r~ussa1 i :!attorn Sediments Oreas:.=d f~aterial SC\'Iilgc Sludge 

' Location Raritar: Bay IS"if1dy S-hc:rkR Lcwer Chr~st, O~ter fle,wta41 Gowil11US Pierhd Composite 
Hcok Inlet S~ Bas1n Biqht Creek :anal Chamel 3 Stations 

Latitude~~-,--- 40°33' 40°33' AQc.33' 4-~~o"Zo• 40°"!1' 4oc.2a· 40°25' 39c. O' 40°44' 40c.-4Q' 40°40' (~lard's Is., Hunt' 
Longitude ( 0~l) 74° 5' 74° 5' 7!. 0 5' 74° 5'!73°59' 74° 1' 7!r 0 2' 73°48' 72°55' 73°56' 74° 1' 74° 9' Pt., Newton Cr.) 

Sample Size (~ttet) 
Ory \Ieight (%) 

C3-Benzenes 

C4- II 

c5-
c5-
C7-

Cs­
C9-

C1 o­
cn­
c12-

" 

C3-Cyclohexanes 
Limonene 
r~ethyl styrenes 

Indan 
c2-Indans 

CJ- II 

C4-

C5-

Decal in 
Cz-Decalins 

Tetra lin 

I. C2-Tetralins 

C4- II 1 Cr0ihydronaphtha1 enes 

1 Og 
18 

4 

3 

10 

1 Og 
24 

2 

1 Cg 
16 

g 

.\ Og 
17 

1C.­
~7~ 

- a -r-~~~-
, 

- I 
- ! -

I -
' -

40 

1c; I ·,co9 
1 g 46 

200 

100 

100 

20 

10 

98g 
54 

200 

20 

70 

9 

1 C9g 
83 

3 

0.4 

1 OBg 
47 

9?, 9 
43 

400 

100 

50 

100 

10 

100 

30 

93o 
54" 

100 

100 

60 

60 

60 

40 

100 

C.ll 

100 
70 I 

300 

100 

30 

80 

20 

5 

5 

50 

0.1 L 

200 

600 

200 

40 

30 

20 

70 

30 

70 

100 

50 

20 
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Table B2. Concentrations of broad search compounds in selected lobster, mussel, sediment, 
dredge (ng/g), and sewage sludge samples (pg/L) (Cont.). 

Substrate Lobster [ 3~ ~.;-:: :vlussel 1 3ottcm Sediments Orects:j Materia1 Se>~age Sludge Digest.Glands Tissue 

location Raritan 3ay rS~r:dy S!":arkR Lcwer Chris~. Outer Newtcm 2cwa'lUS Pi erhd Composite 
j ;i.JCK Inlet Sa.y Basin Bioht creek Canal Chame 1 3 Stations 

l 
! 

Latitude ('N) 40°33' 40°33' 4Cc33' 40~33' 40°26' 40c11'14Cc28' 40°25' 39° 0' 40°44' 40°40' 40°40' (Wcrd's Is., Hunt's 
l 

Longitude ('H) 74° 5' 74° 51 74° 5' 74° 5' 73°5S: 74c 1' 7~0 2' 73°48' 72°55' 73e56' 74° 1' 74° 9' Pt., Newton Cr.) 

Sample Size (wet) 1 Og 1 Og 1 Cg 1 Og lOg 1 Og 1 OOg 98g l09g 1 08J 9A l 9Ag 0.1 L 0.1 L 
Dry Height (%) 18 24 16 1 7 17 19 46 54 83 47 43 54 -- --
C2-Naphtha 1 enes 5 l 40 5 200 600 1000 400 400 600 - - - I - -
C3- " 6 20 - - I - 20 10 100 - 400 3000 600 600 800 

C4- " 20 7 2 - - - - 9 - 400 4000 600 300 500 

C5- " - - - - - - - - - 100 BOO 500 50 80 

flethy 1 b i pheny 1 s 7 - 4 4 - 300 2 20 1 30 1000 1 DO 50 200 

C2-Biphenyl s 10 10 - - - - - 40 - - 4000 BO 30 BO 

C3- " 20 5 - - I - - - - - 60 700 BO 90 100 

C4- " 90 - - - - - - - - 90 200 400 - 30 

C5- " 100 - - - - - - - - - 100 30 - -
C5- " - - - - - - - - - - - 50 - -
Acenaphthene - - - - - - - 40 - 500 500 BO - -
Methylacenaphthenes - - - - ' - - - - - - - - - 70 

C2~Acenaphthenes - - - - - - - - - - 200 - - 60 

Acenaphthylene 4 7 - - - - - 20 - 30 - - - -
Fluorene B 5 - - - 10 - 40 0.4 400 300 40 30 30 

Methyl f1 uorenes - - - - - - - - - 200 700 40 30 200 

C2-Fl uorenes - - - - - - 1 - - BO 2000 100 70 200 

C3- " - - - - - - 10 - - - 700 500 30 30 

C4- " - - - -
I 

- - - - 0.4 - - 50 - -
Methylenephenanthrene - 30 - - - 10 10 - - - 2000 200 - -
Me-Phen./anthracenes - - - - - 100 1 300 0.3 BOO 200 900 200 300 

C2- " " 50 60 - - 40 - 2 100 - 500 3000 BOO 200 300 

C3- " " 30 - - - - 2 - - 200 1000 400 50 90 -
C4- " " - - 20 - - 300 100 20 20 - - - - -
C5- " " - - - - - - - - - - - - 5 -
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Table 82. Concentrations of broad search compounds in selected lobster, mussel, sediment, 
dredge (ng/g), and sewage sludge samples (~g/L ) (Cont.). 

1
Substrate LObSW ; :>~' <:. Mi.:<'<' a 1 l Bottom Sediments I Dredge: Material Sewage Sludge Digest.Glands Tiss~c 

' ............ ,, ........ 
' 

Loca ti_on Raritan 3ay Sandy Shark Lo~1er Christ. Outer Newtown So\ltanus Pi erhd Composite 
Hook Inlet Say Basin Bight Cre1ek Canal Chamel 3 Stations 

Latitude ("N) 40°33' 40°33' 40"33' 40°33'!t;.Oe26' 40"11' l;-!:-"28' 40°25' 39° 0' 40°44' ~!)0 40' 40°40' (~lt:!"d's Isq Hunt 1 s 
Longitude ("H) 74° 5' 74° 5' 7~-c. 5' 74" 5'!/3"::;· 7!.- 0 1']7J.,C. 2' 73°48' 72"55'[73°56' 74(; 1' 74° 9' Pt., Newton Cr.) 

' I 

Sample Size (wet) 1 Og lOg 1 Og I : Og 
I 

1 08g 1 Og 1 Og 1 OOg 98g l09g 98g 989 0.1 L O.lL 
Dry Height (%) 18 24 16 17 1 11 19 46 54 83 47 43 54 -- --
Dibenzoheptafulvene - - - - ; - - 1 20 - 100 400 60 - 10 

' 
Phenylnaphtha1enes - - - -

I 
. - - - - 80 - - 20 -

Benzyl naphtha,l enes - - - - - - 1 - - - - - - -
Me- Fl uoranth. /pyrenes 30 30 - - - - 10 100 - 200 1000 400 10 5 

c2- " " - - - 2 70 - - 400 40 3 -- - -
C3- " " - - - - - - - - - - 40 - 3 -
C4- " " - - - - - - - - - - 10 30 - -
Benzofl uorenes - - - - - - - 20 - 100 - 50 - -
Benzo( g,h, i) fl uoranthene - - - - - - 3 - - - - 40 - 20 

Benzo{c)phenanthrene - - - - - - - 20 - - 100 - - -
Triphenylene - - - -

! 
- - - - - 40 40 60 - -

Me- Benz an thr./ ch ryse ne s 20 - - - - - 2 - - 30 300 100 8 20 

c2- " " - - - - - - - - - - 50 - 8 -
Terphenyl 10 10 - - - - - - - - - - - -
Benzo(k) fl uoranthene 5 30 - - - - 6 50 0.2 - 60 70 5 20 

Benzo(b) " - 10 - - - - 8 50 0.2 40 60 80 5 20 

Benzo (j) " 30 - - - - - 1 - - - 1 0 20 - -
Binaphthy1 - - - - - - - - - - 30 - - -
Benzo(c)chrysene - - - - - - - 5 - - 6 5 - -
Diben?'a,b)anthracene - - - - - - - . 9 - - - 5 - -
lndeno(l,2,3-c,d)pyrene - - - - - - 2 9 - - - 20 - -
Benzo (g ,h, i) p eryl ene - - - - - - 2 9 - - - 10 - -

---------- I I 
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Table B2. Concentrations of broad search compounds in selected lobster, mussel, sediment, 
dredge (ng/g), and sewage sludge samples (~g/L ) (Cont.) 

-·- G-;o; -·--· ---- ··- .• ···----·- ------·---------·· ---------
Substrate: IIDigest.Glan~,'~·· :issue ; e~"·' !~ussol I ?.otto~ Sedimer,ts I Dred£e: Materia1 I Se>~age Sludge 

Location R . t D _j Sandy Sha:"k R1 !...ower Christ. Outer Newtc\..n ~Ov1anus Pi e!"hd Composite 
arl an .• ay . HocK Inlet I ~ Basin Bight Cre'ek Canal Chamel 3 Stations 

Latitude {0 N) 40°33 1 40°33' 4CGJJ' 4C 0 33"j4:~~5· 4QG~1''4:G28' 40°25' 35° 0'[40°44' ~J 0 4Q' 40°40' (Ward's Is .• Hunt'5 
Longitude ("H) 74° 51 74° 5' 7!/' 5' 7!: 0 5' 1 73°3;' 74° 1 1 

/:.,::. 2' 73°4P' 72°55' 73e56' 7!.. 0 1' 74° 9' Ft., Newton Cr.) 
' ' 
' Sample Size (1·1et) 1 Og 1 Og 1 Cg 1 Og I 1 Og 1 Og 1 OOg 9Pg 1 09g 108g 98g 98g 0.1 L 0.1 L 

Dry Height (%) 18 24 16 1 7 19 46 54 83 '7 43 54 -- --. 17 '· 

Benzothiophene - - - - i - - - - - 100 - - - -
Me-Dibenzothiophenes - - - - ' - - 1 30 - 100 400 60 20 4 ' ' C2- II " - - - - - - 1 20 - 50 800 80 30 10 

C3- " " - - - - - - 1 20 - - - - - -
N~phthobenzothiophenes - - - - - - 2 20 - - - - - -
Me-Naphthobenzoth;-ophene - - - - - - - - - - 90 - - -
C14-Methylesters - - - - - - - - - - 80 - - -
C15- " - - - - - - - - - - - - - -
Camphor - - - - - 100 - - - - - - - -
Dibenzofuran - - - - - - - 9 - 300 - 60 - -
Methyldibenzofurans - - - - - - - - - 300 - - - -
Xanthene - - - - - - - - - - 200 70 - -
Phenanthroqu1none - - - -

I 

- - - 20 - - - - - -
Phthalates 10 - - - - 1000 50 400 - - - - - -
Phenol - - - - I - - 1 30 - - - - - -
8HT - - - - I - 100 5 80 - - - 10 - 6 

Dichlorobenzenes - 2 - - - 40 3 100 0.4 - 30 100 70 9 

Trichlorobenzenes - 2 - - - - - - - - 60 100 10 2 

OichlorotOluenes - - 1 - - - 1 60 - - - - - -
Trichlorotoluenes - 30 - - - - - - - - - - - -
Tetrachlorotoluenes - 10 - - - - - - - - - - - -
Pentachlorotoluenes - 6 - - - - - - - - - - - -
Heptachlorobiphenyls 30 70 - - - - - 90 - - - - - -
y-Chlordane 6 10 - - - 20 - - - - - - - -
y-Chlorden.e - 20 - - - - - - - - - - - -

I 

I 






