FINAL REPORT

ECOLOGICAL ASSESSMENT
ECOLOGICAL RISK EVALUATION OF THE SALT MARSH
AND ADJACENT AREAS AT THE

LCP SUPERFUND SITE
BRUNSWICK, GA

April 1997

PREPARED BY:

Mark D. Sprenger, Ph.D.
Environmental Response Team
Environmental Protection Agency

Nancy J. Finley
Environmental Response Team
U.S. Fish and Wildlife Service

and
Mark Huston

Environmental Response Team/
Response Engineering & Analytical Contract

Environmental Response Team Center
Office of Emergency and Remedial Response



.

" L
TABLE OF CONTENTS voore

LIST OF TABLES . .. vi
LIST OF FIGURES . ..o e e e X
1.0 INTRODUCTION . . e ]
1.1 Site Background . . .. ... oo
. Site Deseription (Marsh Area) . ... ... .. ... ... . I
1.3 ObJECIVES . . . o 2
1.3.1  Ecological Risk Assessment (Objective 1) .......... ... ... ... ... ... . ..... .. 2
1.3.2  Supplemental Fish Tissue Data (Objective 2) . .......... ... .. ... ........... ... 3

1.3.3  Generate Information to Evaluate Risk to Threatened and
Endangered Species (Objective 3) ... ... ... .3
134 Evaluate the Distribution of Site Contaminants in the Adjacent Salt Marsh (Objecuve 4) 3
1.4 Ecological Risk ASSESSIMENt . . ... ... ... . . . e .3
20 PROBLEM FORMULATION . 4
2.1 Base, Neutral, and Acid Extractable Compounds .. . ......... ... ... ... ... ... ... ... ... 4
22 Lead . 5
23 MUY . o 5
24 PCBs 6
25 Hazard CharaCterization . . .. .. .. ... ..ttt e 7
30 ASSESSMENT ENDPOINTS 7
4.0 TESTABLE HYPOTHESES .. .. 8
5.0 CONCEPTUAL MODEL . . 10
6.0 MEASUREMENT ENDPOINTS . . 11
7.0 FOOD CHAIN ASSUMPTIONS e 13
T Food Chain Exposure Model Assumptions ... ... ... oo e 13
T2 Risk Characterization® Data/Weight of Evidence Evaluations .. ... .. ... .. .. U I
T3 Toxicity Benchmarks . . e 13
80 SOURCES OF UNCERTAINTY 15
XY SEDIMENT CONTAMINATION 17
9 Polvchionnated Biphenvis e 18
92 Mecreury , e .. 18
93 Organomercury . O 18
94 Target Analvte List Metals ... o0 19
Y3 Base, Neutral, and Acid Extractable Compounds . . ... ............ ... ... ... ... ... ... 20
YO Petroleum Hvdrocarbons/Oil and Grease . ... ... ... ... . .. .. .. ... ... ... .. 20

V1 3deldr\9704\oc. wpd 1.



9.7 DIOXIN . . e
9.8 Acid Volatile Sulfide/Simultaneously Extracted Metals ... .......................... .. ..
9.9 Grain Size Analysis/Total OrganicCarbon . . ............... . ... ... ... .............
100 EVALUATION OF THE EXTENT OF MARSH CONTAMINATION ... .........................
10.1 Contour Plots . . . ... .. e
10.2 Core Samples ... .. ... ... e
11.0 WATER CONTAMINATION . e
1.1 In-Situ Water Quality . . . ... ...
11.2 Polychlorinated Biphenyls . . ... ... ... .
113 MEICUIY ..
11.4 Other Target Analvte List Metals . ... ... . ... .. . .. .. .
11.5 Organomercury Compounds . ............. ..
12.0 BENTHIC MACROINVERTEBRATE EVALUATION . ....... ... ... . . ... ... .. .. .......
12.1 Benthic Commumity Methods ... ... ...
12.2 Benthic Commumty Results and Discussion . .. ... ... .. .. ..
13.0 SEDIMENT TOXICITY TESTING .. .. .. .
13.1 Leptocheirus plumulosus Toxicity Testing . . ... ......... ... . ... ... ... .....
13.2 Leptocheirus plumulosus Resultsand Discussion ........... ... ... .. ......... .. ... ...,
133 Shrimp Toxicity Testing Procedures . ... ... ... ... ... .. . ... ... ... ... ... ... ...
13.4 Shrimp Toxicity Results and Discussion . . ... ... .. .
14.0 EMBRYO TOXICITY TESTING .. ......... .. ..

141 Methods .
142 Results
143 [Discussion .

15.0 FIDDLER CRAB BODY BURDEN EVALUATION ... ..

151 Fiddler Crab Bodv Burden Matenals and Methods
152 Fiddler Crab Bodv Burden Results and Discussion

1521 Lipds

160 BLUE CRAB BODY BURDEN EVALUATION

161 Blue Crab Body Burden Materials and Methods
16.2 Blue Crab Body Burden Results and Discussion

170 KILLIFISITBODY BURDLEN EVALUATION

171 Killifish Bodv Burden Matenalsand Methods ... .0 o

17.2 Killifish Bodv Burden Results and Discussion
150 MARSH PERIWINKLE BODY BURDEN EVALUATION

W 3de M9 704u0¢ wpd - u

[98}

28

.29

30

30
30
30
31

31
31

31

3l

(98 )
o o

(9% )
ra

33

33
34

34

.34

35




19.0

20.0

21.0

28 0

U2
18.1 Marsh Periwinkle Body Burden Matenialsand Methods . ................ .. ... ...... . ... 36
18.2 Marsh Periwinkle Body Burden Results and Discussion . ..................... ... ... ... .. 36
MARSH GRASS TISSUE EVALUATION ... .. ... 36
19.1 Marsh Grass Tissue Matenalsand Methods .. .......... ... ... ... ... ... ... ... ... .. ... 36
19.2 Marsh Grass Tissue Results and Discussion . .. ......... ... ... ... . . 36
DIAMONDBACK TERRAPIN TISSUE EVALUATION ..... ... ... ... ... i .. 37
20.1 Diamondback Terrapin Tissue Materialsand Methods ... ... ... ... . ..... .. ... . .. . .. 37
20.2 Diamondback Terrapin Tissue Results and Discussion ............... . ... . ........ ... .. 38
20.2.1 Gross Observations and Morphometrics . ........... ... ... . ... ... ... ... 38
20.2.2 Terrapin Tissue Burdens ......... . ... ... . . . .39
20.23 Terrapin Histopathology . .. ..... ... .. 42
CLAPPER RAIL TISSUE EVALUATION ....... ... ... ... .. ... ... ....... e 42
21.1 Clapper Rail Tissue Materialsand Methods .. ... ... ... .. ... ...... ... ... ........... 42
21.2  Clapper Rail Tissue Results and DISCUSSION . ... ... ... .. ... i, 43
213 Clapper Rail Histopathology . ........ .. ... ... . . . . i 44
BROWN SHRIMP TISSUE EVALUATION .. .. ... .. 44
221 Brown Shrimp Body Burden Materialsand Methods . . ... ....... ... .. ... ..o 44
222 Brown Shnimp Body Burden Resultsand Discussion . . ............ .. ... ... ... 44
GRASSHOPPER TISSUE EVALUATION ... . 45
SPOT TISSUE EVALUATION . e 45
RAT TISSUE EVALUATION 45
OVERALL ORGANOMERCURY TISSUE CONCENTRATION .. ... ... ... ............... ... 45
HAZARD QUOTIENT RESULTS e .. 46
271 Diamondback Terrapin e PR .46
272 Raccoon . S e . 46
273 Otter e .40
274 Clapper Ratl .. .. .. coo 47
273 Marsh Wren . o 47
276 Wood Stork . .. 48
A Manatee . O ... 4%
RISK ASSESSMENT CONCLUSIONS . . o o 48
. Mantenance to ecological health of the salt marsh community, spectifically 1n terms of the function
and structure . e e 48
282 Protection of long-term health and reproductive capacity of aquatic reptiles ... .. ... . .. ... 49

V3 el RO 7040 wpd i



283 Protection of long-term health and reproductive capacity of omnivorous mammal species

284 Protection of long-term health and reproductive capacity of piscivorous mammal species

285 Protection of long-term health and reproductive capacity of avian species ....................
28.6  Protection of health and reproductive capacity of fishervresources . . ............. ... ... ...
287 Protection of the fishery nursery functioning the marshsystem ................ .. ... .. . . . .
288 Protection of individual threatened and/or endangeredRidley seaturtles ............... ... ..
289 Protection of individual threatened and/or endangered greenturtle .. ........... .. ... . ... . ...
28.10 Protection of individual wood stork which feed in the marsh and/or adjacent areas ... ... .. . . 5
28.11  Protection of individual manatee (Trichechus manatus) ... ... .. .. .. ... .. ... .. ... .. ...

28.12  Protection of individual short-nose sturgeon (Acipenser brevi rosprum) ... ... ... .. ... . 5

290 CONCLUSIONS .
REFERENCES

APPENDICES

A Life Histories for Receptor Species

B Exposure Profiles

C Effects Profile for Polvchlorinated Biphenvls

D Effects Profile for Mercurv

E Analvtical Report for Samples Collected in May 1993

Results of the Analvsis for Aroclor 1268 in Blue Crabs
Results of the Analysis for Aroclor 1268 in Fiddler Crabs
Results of the Analvsis for Aroclor 1268 in Brown Shnmp
Results of the Analvsis for Aroclor 1268 in Snails

Results of the Analysis for Aroclor 1268 in Marsh Grass
Results of the Analvsis for Aroclor 1268 1n Diamondback terrapin
Results of the Analvsis for Mercury in Blue Crab

Results of the Analvsis for Mercury in Fiddler Crab
Results of the Analvsis for Mercuny in Brown Shrimp
Results of the Analvsis tor Mercurvin Snails

Results of the Analvsis for Mercury in Marsh Grass
Results of the Analvsis for Mercury in Turtle Carcasses
Results of the Analvsis for Mercurv in Turtle Livers
Results of the Analvsis for Mercury in Turtle Brains
Results of the Analvsis for Mercury in Turtle Epgs
Results of the Analvsis for TAL Metals in Water

Results of the Analvsis for TAL Metals in Sediment
Results of the Analysis for Lead and Mercury in Sediment
Results of the Analysis for Orgame Mereury

Results of the Analvsis for Oil and Grease and total Petroleum Hydrocarbons
Results of the Analvsis for Total Organic Carbon

\113\deldr\9704\toc wpd v




|

N, i

Results of the Analysis of Samples 10-11 for PCBs
F Analytical Report for Samples Collected in July 1995

Results of the Analysis for PCBs in Soil

Results of the Analysis for Aroclor 1268 in Whole Body Killifish

Results of the Analysis for Aroclor 1268 in Clapper Rails

Results of the Analysts for Aroclor 1268 in Spot

Results of the Analysis for Aroclor 1268 in Diamondback Terrapins

Results of the Analysis for Aroclor 1268 in Marsh Grass

Results of the Analysis for Aroclor 1268 in Grasshoppers

Results of the Analysis for Metals in Sediment

Results of the Analysis for Mercury in Extracts

Results of the Analysis for Mercury in Sediment

Results of the Analysis for Mercury in Whole Body Killifish

Results of the Analysis for Mercury in Clapper Rails

Results of the Analysis for Mercury in Spot (Edible Tissue)

Results of the Analysis for Mercury in Diamond Back Terrapins

Results of the Analysis for Mercury in Marsh Grass

Results of the Analysis for Mercury in Grasshoppers

Results of the Analysis for Mercury in Water (Total, Elemental, Methyl, Dimethyl, and Diethyl)
Results of the Analysis for Mercury 1n Sediment and Tissue (Total, Elemental, Methyl, Dimethyl, and Diethyl)
Results of the Analysis for AVS and SEM

G Analytical Report for Samples Collected in October 1995

Results of the Analysis for BNA Compounds in Soil

Results of the Analysis for Aroclor 1268 1n Soil

Results of the Analysis for Aroclor 1268 in Marsh Grass

Results of the Analysis for Aroclor 1268 in Brown Shnmp

Results of the Analysis for Aroclor 1268 in Blue Crab

Results of the Analysis for Aroclor 1268 in Fiddler Crabs

Results of the Analvsis for PCBs in Whole Bodv Rats

Results of the Analvsts for Metals in Sediment

Results of the Analvsis for Mercury in Sediment

Results of the Analvsis for Mercury in Marsh Grass

Results of the Analvsis for Mercury in Brown Shnmp

Results of the Analysis for Mercurv in Blue Crab

Results of the Analysis for Mercury 1n Fiddler Crab

Results of the Analysis for Mercury | Percent Mossture, and Percent Lipids in Whole Body Rat
Results of the Analvsis for Total Petroleum FHvdrocarbons in Sediment

Results of the Analvsss for Chloninated Dibenzodioxins and Chlonnated Dibenzofurans

g T e T

Benthos Report

Sediment Toxicnty Test Report

Embrvo Toxiaty Test Report

Histopathology Report

Analvucal Results for Samples Collected in April 1996 (Dioxin Samples)
1 Hazard Quotient Calculations

A\ 1 3vdeldr97040¢ wpd v

=



Number

AL E3\deMN9704\oe wpd

LIST OF TABLES
Title
Maximum Contaminant Concentration Screen
Metals Detected in Sediment (XRF Verification)
Aroclor 1268 and 1260 Detected in Sediment Samples Collected in May 1995
Aroclor 1268 and 1260 Detected in Sediment Samples Collected in July 1995
Results of the Analysis for Aroclor 1268 in Sediment
Mercury Detected in Sediment
Results of the Analysis for Mercury in Sediment
Methyl, Dimethyl and Diethyl Mercury Detected in Sediment
Metals Detected in Sediment (May 1995)
Metals Detected in Sediment Samples Collected 1n July 1995
Metals Detected 1in Sediment Samples Collected in October 1995
Creosote and BNA Compounds Detected in Sediment Samples

BNA Compounds in Sediment Samples Collected in October 1995

Petroleum Hvdrocarbons and Oil and Grease Detected in Sediment Samples Collected in

Mav 1995
Total Petroleum Hydrocarbons 1in Sediment Samples Collected in October 1995

Dioxin Equivalents (1987 and 1989 TEFs)

Dioxin Equivalents (1987 and 1989 TEFs) for Sediment Samples Collected in Apnil 1996

Converted Target Analvte List Mctals in Sediment

Results of Acid Volatile Sulhide and Simultaneously Extracted Metals Analysis of Sediment

Ratio of Simultaneously Extracted Metals to TAL Metals
Grain Size Distnbution 1n Sediment Samples Collected in May 1995
Total Organic Carbon Detected 1n Sediment

Water Quahty Results for 11 - 12 July 1995

Vi



Number
24
25
26
27
28
29
30
31

32

34
35
36
37

38

43

0

VL E3den9704\oe wpd

LIST OF TABLES (Cont’d.)
Title
Aroclor 1268 Detected in Surface Water Samples Collected in May 1995
Metals Detected in Surface Water Samples Collected in May 1995 (Unfiltered)
Metals Detected in Surface Water Samples Collected in may 1995 (Filtered)
Total, Elemental, Methyl, Dimethyl, and Diethyl Mercury Detected in Water
Mean Number and Feeding Guild of Benthic Macroinvertebrates Collected in May 1995
Results of the Amphipod and Shnmp Sediment Toxicity Test
Medaka (Oryzias latipes) Embryvo Toxicity Assay Results
Mercury and Aroclor 1268 Detected in Fiddler Crab Collected in May 1995
Aroclor 1268 in Fiddler CrabColleced in May 1995
Mercury in Fiddler Crab Collected in May 1995
Mercury and Aroclor 1268 Detected 1n Fiddler Crab Collected in October 1995
Aroclor 1268 Detected in Fiddler CrabCollected in October 1995
Mercury Detected in Fiddler Crab Collected in October 1995
Mercury and Aroclor 1268 Detected in Blue Crab Collected in May 1995
Wet Weights for Blue Crab Collected in May 1995
Aroclor 1268 Detected 1n Blue Crab Collected in May 1995
Mercurv Detected in Blue Crab Collected in May 1995
Mercury and Aroclor 1268 Detected in Blue Crab Collected 1in October 1995
Mercury and Aroclor 1268 Detected in Killifish Collected i July 1995
Mercurv and Aroclor 1268 Detected 1n Snails Collected in May 1995
Mercury and Aroclor 1268 Detected in Marsh Grass Collected in May 1995
Mcreury and Aroclor 1268 Detected in Marsh Grass Collected i July 1995

Mercury and Aroclor 1268 Detected in Marsh Grass Collected in October 1995

vl



Number
47
48
49
50

51

60
61

62

OX

04

T 3de 97040 wpd

LIST OF TABLES (Cont’d.)
Title
Mercury and Aroclor 1268 Detected in Diamondback Terrapin Collected in May 1995
Aroclor 1268 Detected in Diamondback Terrapin Collected in July 1995
Mercury Detected in Diamondback Terrapin Collected in July 1995
Mercury and Aroclor 1268 Concentrations Detected in Clapper Rail Collected in Julv 1995
Measurements of Clapper Rails Collected in July and August 1995
Aroclor 1268 Detected in Clapper Rail collected in July and August 1995
Aroclor 1268 Detected in Clapper Rail (Breast Muscle) Collected in July and August 1995
Mercury Detected in Clapper Rail (Breast Muscle) Collected in July and August 1995
Mercury Detected in Clapper Rail Collected in July and August 1995
Mercury and Aroclor 1268 Detected in Brown Shnmp Collected tn May 1995
Wet Weights of Brown Shrimp (Inedible Tissue) Collected in May 1995
Wet Weights of Brown Shrimp (Edible Tissue) Collected in May 1995
Aroclor 1268 Detected in Brown Shrimp Collected in May 1995
Aroclor 1268 Detected in Brown Shnmp Collected in May 1995
Mercury Detected 1n Brown Shnimp Collected in May 1995
Mercurv Detected 1n Brown Shrimp Collected in May 1995
Mercurv and Aroclor 1268 Detected in Brown Shrimp Collected in October 1993
Mercury and Aroclor 1268 Detected in Grasshopper Collected in July 1995
Mercuryv and Aroclor 1268 Detected in Spot Collected in July 1995
Wet Werght of Spot Collected in July 1995
Aroclor 1268 Detected in Spot (Ldible Fillet) Collected in July 1995
Mercury Detected in Spot (Edible Fillet) Collected in July 1995

P’CBs Detected 1n Cotton Rat (Whole Body) collected in October 1995

Vi



Ny il

LIST OF TABLES (Cont’d.)

Number Title

70 Mercury, Percent Moisture, and Percent Lipids in Cotton Rats Collected in October 1995
71 Methylmercury Detected in Tissue Samples Collected in May 1995

72 Methyl, Dimethyl and Diethyl Mercury Detected 1n Tissue Collected in July 1995

L1 3delyr9 7040 wpd X



LIST OF FIGURES

Number Title

] Sampling Locations

2 Sampling Locations

3 Eight Step Risk Assessment Process

4a Aroclor 1268 1n Marsh Sediment - Entire Sampling Area
4b Aroclor 1268 tn Marsh Sediment - Gnid Area

Sa Mercury in Marsh Sediment - Entire Sampling Area

5b Mercury in Marsh Sediment - Gnid Area

6 Dioxin Sample Locations Map

AV I3Wde M9 704 oc wpd X



1.0

N [N

INTRODUCTION

1.1

Site Background

The Linden Chemicals and Plastics (LCP) site is located Brunswick, GA (Figure !; Figure 2). Before
LCP began operation, the property had hosted several industrial operations. Beginning in 1919, Atlantic
Refining Company (now ARCO) operated an oil refinery at the site. On-site treatment, storage, and
disposal of waste generated from ARCO's refinery operations began around 1920 and continued until
1937. From 1937 to 1950, the Georgia Power Company purchased portions of the site and operated an
oil-fired power generating facility. Georgia Power Company still retains ownership of 2.9 acres of the
north disposal area.

In 1941, Doue Paints and Varmish Company owned and operated a paint manufactunng facilitv on a 10.5
acre portion of the site. In 1955, Allied Chemical Inc. (now Allied Signal Inc.) purchased the site
property except the 2.9 acres owned by the Georgia Power Company. Between 1955 and 1979, Allied
Signal Inc. produced chlorine, caustic soda, hydrochloric acid, and hydrogen gas. The chlor-alkali
process used at this facility (solvay process) involved passing a concentrated brine solution between a
stationary graphite or metal anode and a flowing mercury (Hg) cathode. The graphite electrodes were
impregnated with polychlornnated biphenyls [PCBs (specifically Aroclor 1268)] for part of the period 1n
which the chlor-alkali facility was in operation. In 1979, the Hanlin Group, through its wholly owned
subsidiary, LCP Chemicals-Georgia, Inc., purchased the site and the associated chlor-alkal
manufacturing plant from Allied (except the Georgia Power Company parcel) and maintained operations
until 1994, In 1991, the Hanlin Group filed for protection from creditors under Chapter 11 of the
Bankruptcy Code.

In 1994, after a penod of severe decline in the plant's maintenance and operation, the State of Georgia
revoked the facility's National Permit Discharge Elimination System (NPDES) permit and air quality
permit. Subsequently, the State of Georgia referred the site to the United States Environmental Protection
Agency (U.S. EPA). As a result, the Emergency Response and Removal Branch issued a Unilateral
Administrative Order (UAQO) to Allied Signal, Mark White and LCP on 4 April 1994, The UAO was
amended on 27 March 1995 to include ARCO, Dixie Paints, and the Georgia Power Company.

Site Description (Marsh Area)

Purvis Creek 1s a salt water, tidal water body that flows adjacent to the site and into the Turtle River
Purvis Creek has a maximum width of 500 feet, a maxamum depth of 11 feet, and 1s approximately 2
mules long. Large areas of salt marsh associated with Purvis Creek and tributaries to Purvis Creek are
present 1n the western portion of the site as well as throughout the tmmediate area. The udal range of the
marsh 1s approximately seven feet. Tnibutaries of Purvis Creek wind throughout these marshes and form
a complex and extensive hvdrologic svstem. The salt marsh west of the site is bisected by a narrow
carthen causeway that extends trom the site to Purvis Creek.  The causeway separates the northern marsh
from the southern marsh and surface hvdrologic communication occurs only indirectly through the tidal
cvchng of Purvis Creek

A dramnage ditch camned eflluent from the L.CP outfall to a tnbutary of Purvis Creek. The ditch 15 situated
along the southerm margin of the causewav and ranges from 10 to 20 feet wide. Purvis Creek discharges
to the Turtle River, which 1s located approximately 1 mile downstream of the site. The Turtle River is.
udallv influenced and 1s considered salt water in the viciuty of the site. It 1s a relatively large water body,
approximately 2,000 feet wide at the Purvis Creek confluence with an average depth of approximately
10 feet. A 30-foot deep channel has been dredged in the Turtle Raver up to a pulp and paper facility.

The habitat present appears to follow a fairly abrupt topographic contour along the western portion of the
facility area of the site. Although the elevational difference between "higher" and "lower” ground 1s onlv
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1.5 to 2 feet, 1t is perceptible in the hydrology and plant species composition. The salt marsh present in
the western portion of the site is vegetated primarily with marsh grass (Spartina alterniflora) with
occasional patches of black bull rush and is entirely flooded during high tide. The upland present in the
eastern portion of the site is subject to infrequent inundation and has a higher proportion of plant species
that are adapted for less saturated conditions than those which domunate the wetland. In addition to the
commercial and recreational fisheries resources, there are several threatened and endangered species that
are, and may be, present in the vicinity of the site.

During the present study, an earthen berm was constructed around the peniphery of a former lagoon area
and the former facility disposal area. This berin was approximately three feet above the marsh surface.
it was covered with geotextile to prevent erosion during high tide and storm events. The berm extended
from the outfall south to approximately 50 feet north of momtoring wells 1 and 2 and west approximately
75 feet into the marsh. Duning the time periok! that this investigation was conducted, the outfall lagoon
was isolated from the tidal marsh, the contaminated material was removed and the lagoon was backfilled.

At the time this studv was initiated little information was available on the extent of contamination within
the salt marsh. Previous sampling at the site suggested that the highest concentrations of contaminants
existed near the lagoon outfall.

Previous studies conducted near the site indicated that elevated levels of Hg and PCBs were detected in
fish tissue samples. Black drum (Pogonias cromis), red drum (Sciaenops ocellatus), Atlantic croaker
(Micropogon undulatus), blue crab (Callinectes sapidus), shnmp (Penaeus spp.), and sheephead
(Archosargus probatocephalus) have been collected from the Turtle River, Gibson Creek, and Purvis
Creek by the Georgia Department of Natural Resources (GADNR 1995). Analyses were conducted on
composites of several individuals of the same species. To evaluate human health risks, the fish samples
were composed of filets, the blue crab samples were body meat, and the shrimp samples were de-headed
and peeled An imtal review of the state's data indicated that Hg was present in all taxa mentioned above,
with values ranging from 900 - 8,500 micrograms per kilogram (ug/kg) wet weight. The highest
concentration of mercury (8,500 wg/kg, wet weight) was detected in one of three composite samples of
blue crab collected from the Turtle River; a specific sampling location was not specified. In Purvis
Creek, the Hg level in a composite shnimp samnple was 2,400 u«g/kg, wet weight (GADNR 1995).

Aroclor 1268 concentratons were reported 1n 5 out of the 13 composite samples at values above the PCB
detection himut of 100 wg/kg, wet weight. The highest value was 410 ng/kg (wet weight) for a composite
sample of sheephead, collected from the Turtle River between the Rt. 303 bridge and Buoy Marker 9.
The average in all composites was 120 g/kg (wet weight).

1.3 Objectives

" The four major objectives of ths invesugation were: 1) to conduct an ecological risk assessment with the
focus on Removal Program objectives, 2) 10 generate supplemental fish tissue data for the evaluation of
fisherv advisories and/or evaluation of human health 1ssues; 3) to generate information to allow the
cvaluation of potenual nsk to endangered and threatened species; and 4) to evaluate the distribution of
site contaminants 1n the adjacent salt marsh  This document addresses objectives 1, 3 and 4. Objective
2 was addressed in the Supplemental Report, LCP Site, Brunswick, GA (U.S. EPA 1996) and will not
be addressed in this report

1.3 1 Ecological Risk Assessment (Objective 1)

Bulk chemustry. toxicity tests, population and community evaluations, and contaminant
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accumnulation data were used in exposure models to evaluate ecological risks. The outline of
this approach is presented in the Work Plan, Supplement 2 (U.S. EPA 1996). The overall
approach was 1o establish exposure response relationships between media contaminant levels
and measurement endpoint responses. Sampling locations were based on the ability to collect
target organisms as well as to collect the organisms at targeted contaminant exposure levels.

Supplemental Fish Tissue Data (Objective 2)

This objective was addressed in Supplemental Report, LCP Site, Brunswick, GA (U.S. EPA
1996 and will not be addressed in the ecological risk assessment.

Generate Information to Evaluate Risk to Threatened and Endangered Species (Objectuve 3)

The U.S. Fish and Wildlife Service and the National Marine Fishenies Service, under the
Endangered Species Act, are responsible for the protection of federally histed threatened and
endangered species. For the purposes of this nisk assessment, threatened and endangered
species represent valued endpoints and therefore, threatened and endangered species could not
be eliminated from the nisk assessment process. Since 1t 1s not feasible to directly sample
threatened and endangered species, surrogate receptors were utilized for evaluation purposes,
and the assessment endpoints were designed so that threats to threatened and endangered
species would be included in the evaluation.

Evaluate the Distribution of Site Contaminants in the Adjacent Salt Marsh (Objective 4)
Sediment Samples

[nitial sediment contarminant screening was conducted during the first field investigation in Mayv
1995 Sediment samples were analvzed on site using field-portable X-ray fluorescence (XRF)
analysis and PCB immunoassay kits. Based on the limited field screening results, selected
samples were subrmtted for contarmnant analysis. The results generated from the first sampling
effort indicated that additional svstematic sediment sampling was necessary. As a result,
sediment samples were collected in July 1995 and October 1995 for further refinement of the
extent of contamination, in the marsh area.

Samples were collected along major drainage pathways in the channels and on the marsh
surface  Samples were also collected along the border of the marsh and the site. A gnd was
established with 100-foot nodes in the marsh ad)acent to the site. Sediment samples were
collected at each node from a depth of O to 6 inches. In addition to the surface samples, several
samples were collected from a range of depths (e.g., at depths up to 54 inches) at the gnd nodes
Sediment depositional areas were specificallv sampled within the marsh svstem, Purvis Creek.
and Turtle River Detals on the sampling design and rationale may be found in the Work Plan
and 1n 1ts supplements

All sediment samples were analvzed for total mercury and PCBs.  All sediments utilized 1n
toxicity tests were analvzed for Target Analyte List (TAL) metals, base-, neutral-, and acid-
extractable (BNAs) compounds. and PCBs, as well as for other parameters. Targeted sediment
samples (based upon proximitv to discharge/ffacility release points and depositional
charactenistics, were also analvzed for TAL metals and BNAs.

Water Samples

Dunng May 1993, water samples were collected at mud out-going tide at five sampling locations
at which toxicitv testing and benthic community sampling were done. Samples were analyzed
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for Hg and PCBs. Both total and dissolved Hg were determined.
1.4 Ecological Risk Assessment

Ecological risk assessments are composed of three phases: problem formulation; analysis, and nisk
characterization. An eight-step process (Figure 3) was used for this risk evaluation, as described in U.S.
EPA (1994), however, much of the communication within this process was verbal due to the short ime
frames available during the investigation.

PROBLEM FORMULATION

Previous information collected at the site indicated that PCBs, BNAs, and metals [particularly Hg and lead (Pb))
were the contarmnants of concern. Therefore, in addition to PCBs, a select number of sediment samples collected
in May 1995 were analyzed for BNAs and TAL metals. The concentrations of these compounds were compared
to benchmark critenia to determine if further investigation was necessary (Table 1). This procedure is defined as
a preliminary risk assessment. The concentrations were compared to benchmark criteria. Any contaminant in
which the resultant quotient is less than one was discontinued from review. If the quotient is greater than one
(which indicates a potential for risk), the contarmnant is retained for further review and evaluated furthers.

Sediment BNA and TAL metals concentrations were screened against known toxic effects levels. Three BNA
compounds were detected in the marsh sediments, two of which [bis(2-ethylhexyl)phthalate and di-n-
butylphthalate] exceeded the sediment benchmark vajues (Table 1). Arsenic, chromium, copper, lead, mercury,
nickel, and zinc concentrations also exceeded the benchmark values. To evaluate the potential co-distribution of
contaminants, the concentrations of BNAs and TAL metals were compared to the concentrations of Hg and PCBs.
It was deterrmned that the contarmunants retamned by the prelimnary nsk process are collocated with high PCB and
mercury concentrations at the site.

To determine the effects of contaminants on biota, it 1s necessary to understand the mechanisms of toxicity of the
chemicals and the systems that they affect. Next is a summary of each contaminant of concern for the LCP site

2. Base, Neutral, and Acid Extractable Compounds

Polvnuclear aromatic hydrocarbons (PAHs, a component of the BNA analysis) are carcinogemic,
mutagenuc, and cvtotoxic to mammals (Eisler 1987b). Direct application of PAH compounds has been
shown to produce tumors 1n skin and epithelial tissues of mice and rats (U.S. EPA 1980). Many PAHs
are transferred across skin, lungs, and intestine; they may be transferred to fetuses if the mother 1s
exposed (U.S. EPA 1980). Dietary ingestion of PAH compounds has been shown to cause mammary
cancer, leukermia, lung and stomach tumnors in .aboratory mice and rats (Dipple 1985). Acute and chronic
exposure to carcinogenic PAH compounds 1s known to result in the destruction of bone marrow and
Ivmphoid ussues. have negaute gametogenuc etlects, cause kidnev damage, and change the 1ntestinal and
respiratory epithelia (Lee and Grant 1981, 1.5, EPA 1980). Application of some PAHs to the skin of
mammals causes the destruction of sebaceous glands, hyperplasia, hyperkeratosis, and ulceration (U.$S

EPA 1980) Newborn mice exposed o PA-1s may die from acute or chronic wasting disease, develop
thvmomas, and sutler from serious damage to the thymus (U.S. EPA 1980). PAH compounds have also
been associated with oocvte and follicle destruction 1n mouse ovaries (Ward et al. 1985).

PAH carcinogens generally transtorm cells by penetic injury. The parent PAH compound 1s metabolized
bv the mixed-function oxidase pathway to a reactive intermediate, which can mn turn bind with cellular
macro-molecules (Dipple 1985, Ward et al. 1985). This binding of metabolic intermediate reactive
compounds o deoxynbonucleic acid (DNA).nbonucleic acid (RNA), and other cellular proteins 1s
beheved to resultin cell transformation. and induction of tumors (Eisler 1987b). Difference in species
sensiivity to PAH carcinogens 1s a function of the activity of the mixed-function oxidase pathway. These
differences have a direct effect on the rate at which potential cancer causing reactive intermedtiates are
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converted mto their unreactive forms (Neff 1979, U.S. EPA 1980; Miranda and Chlabra 1980, Campbell
et al. 1983).

The tumorigenic activity of these compounds tends to increase with increasing molecular size (Neff 1979,
U.S. EPA 1980, Dipple 1985). This activity has also been observed to increase with increasing alkyl
substitution on the carbon rings of the molecules (Eisler 1987b). However, if alkyl additions are longer
than two carbon chains, the tumorigenic activity decreases (Eisler 1987b). This decrease 1s presumably
due to size-limited PAH compound transport across cell membranes (Eisler 1987b). It appears that
unsubstituted PAH compounds do not accumulate in mammal adipose tissue even though they are hughlv
lipid soluble. This is probably due to their rapid metabolism (U.S. EPA 1980).

In addition to the cytotoxic, mutagenic, and carcinogenic effects of PAH exposure to mammals, manv
carcinogenic PAH compounds also have negative effects on the immune system (Ward et al. [985) Non-
carcinogenic PAH compounds do not have immuno-suppressive effects on mammals. In general. the
more carcinogenic a PAH compound 1s, the more immuno-suppressive it 1s.

Another consideration in PAH toxicity to mammals is that many chemicals (including other PAHs) are
known to modulate the action of carcinogenic PAHs (Eisler 1987b). This alteration occurs in one of three
main pathways. The first major pathway occurs when the addition of a second chemical decreases the
activation (increases detoxification) of the carcinogenic PAH. A second pathways occurs when the
chermcal binds to the carcinogemc PAH, preventing it from reaching key targets in the cell such as DNA.
The third pathway 1s competitive antagonism between the two chemicals (DiGiovanni and Slaga 1981)
In most situations where environmental PAH pollution is observed, the PAHs are present in complex
muxtures that vary from one sampling site to the next. Understanding the toxicity of PAHs 1s extremelv
difficult under normal field conditions.

2.2 Lead

Lead does not biomagnify to a great extent in food chains, although accumulation by plants and animals
has been extensively documented (Wixson and Davis 1993, Eisler 1988b) Older organisms typically
contain the highest tissue Pb concentrations, with the majority of the accumulation 1n the bony tissue of
vertebrates (Eisler 1988b).

Predicting the accumulation and toxicity of Pb 1s difficult since 1ts effects are influenced to a very large
degree, relative to other metals, by interactions among physical, chemical, and biological vanables In
general, organolead compounds are more toxic than inorganic Pb compounds, and voung, immature
orgamsms are most susceptible to its effects (Eisler 1988b). In plants, Pb inhibits growth by reducing
photosvnthetic acuvity, mttosis, and water absorption. The mechanism by which photosynthetic activity
1s reduced 1s attnbuted to the blockiig of sulfhydryl groups, inhibiting the conversion of
coproporphyrinogen to proporphyvrinogen (Holl and Hampp 1975).

The toxic effects of Pb on aquatic and terrestnal organisms are extremely varied and include mortality.
reduced growth and reproductive output, biood chemustry alterations, lesions, and behavioral changes
(renerally, Pb mhibits the formation of heme, adversely affects blood chemistry, and accumulates at
hematopoietic organs (Eisler 1988b). At high concentrations near levels causing mortality, marked
changes to the central nervous svstem occur prior to death (Eisler 1988b).

Plants can uptake Pb through surface deposttion in rain, dust, and soil, or by uptake through the roots
The abihty of a plant to uptake Pb from soils 1s inversely related to soil pH and organic matter content

Lead can inhibit photosynthesis, plant growth, water absorption.

23 Mercury
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Mercury may be present in the environment in a number of forms. The most toxic and bioavailable form
of Hg is methylmercury (MeHg), which is highly stable and lipophilic, accumnulating in food chains.
Mercury can become methylated biologically or chemically. Microbial methylation of Hg occurs most
rapidly under anaerobic conditions, common n wetlands and aquatic sediments. The majority of Hg
detected in biological tissues is present in the form of MeHg (Huckabee et al. 1979).

Mercury has no known biological function, ard its presence in biological systems appears to result in
undesirable effects. A number of toxic responses have been reported for Hg exposure. Eisler (1987a)
reports that juvenile life stages are most susceptible to acute effects of Hg exposure. In fish, acute
exposure results in impaired respiration, sluggishness, and loss of equilibrium (Armstrong 1979).

Mercury is a potent neurotoxin, resulting in impaired muscular coordination, weight loss, and apathy in
birds, mammals, and fish (Eisler 1987a). Other reported effects include histopathological changes,
changes in enzyme activity levels, mutagenicity, teratogenicity, and reproductive impairment. Mercury,
especially MeHg, 1s known to concentrate in biological tissues and magnify through the food chain.

Mercury can exist in three oxidation states: elemental Hg (Hg®), mercurous ion (Hg,?"), and mercuric ion
(Hg*). The mercuric ion ts the most toxic morganic chemical form (Clarkson and Marsh 1982).
Methylmercury 1s the most hazardous form of Hg due to its high stability, its lipid solubility, and the
ability to penetrate membranes in living organisms (Beijer and Jemnalov 1979).

Mercury 1s also a mutagen, teratogen, and carcinogen, and 1t causes embryocidal, cytochemical, and
histopathological effects. Forms of Hg with relatively low toxicity can be transformed into forms of very
high toxicity, such as MeHg, through biological processes. In addition, Hg can be bioconcentrated in
organisms and biomagnified through food chains.

Mercury in sails 1s generally not available for uptake by plants, due to the high binding capacity to clays
and other charged particles (Beauford et al. 1977) Mercury levels in plant tissues increase as soil levels
increase, however 95 percent of the accurnulation and retention of Hg is in the root system (Beauford et
al. 1977, Cocking et al 1991).

All Hg compounds interfere with thiol metabolism 1n organisms, causing inhibition or inactivation of
protems contamning thiol ligands and ulumately leading to mutotic disturbances (Das et al. 1982, Elhassani
1983). Mercury also binds strongly with sulfhvdrvl groups. Phenyl- and MeHg compounds are among
the strongest known hibitors of cell division (Birge et al. 1979). In mammals, MeHg irreversibly
destrovs the neurons of the central nervous svstem.

For all organisms tested, early developmertal stages were most sensitive to toxic effects of Hpg
Organomercury compounds, especially MeHg, were more toxic than inorganic forms.  In aquatic
orgarusms, Hg adverselv aficcts reproduction. growth, behavior, osmoregulation and oxygen exchange
Al comparativelv low concentrations in buds and mammals, Hg adversely affects growth and
development, behavior. motor coordination, vision, hearing, histology, and metabolism. In mammals, the
fetus 1s the most sensiive lite stage (Eisler 1987)

24 PCBs

A vanety of PCB induced toxic effects have been observed in mammals. Mink are particularly sensitive
to dietary PCB levels (Aulerich et al 1985). Anorexia, weight loss, lethargy, enlarged livers, and
intestinal discharge of blood have been noted 1n exposed mink (Eisler 1986b). Placental and mammary
transfer of PCB has been shown to be a direct route of PCBs between mother and young. PCB exposure
can lead to behavioral disorders, specifically in sleep/wake cycles, and in ammals that hibernate or
acstivate (Sanders and Kirkpatrick 1977, Montz et al. 1982). Negative effects of PCBs on metabolism,
thvroid control. ATPase activity. oxidative phosphorylation, steroid hormone activity, immunity, and
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vitamin A pathways have been noted in the literature (U.S. EPA 1980, Safe 1984).

PCB toxicity in mammals is highly variable. While some PCBs are extremely toxic, and can produce
death and cause reproductive failure in very low levels, others appear to produce few, if any, toxic
responses (Eisler 1986b). Toxic responses to PCBs are highly species-specific. Mink are highly
susceptible to PCB toxicity, while closely related mammals, such as the European ferret, are more
resistant (Eisler 1986b). Younger mammals appear to be more susceptible to PCB poisoning than adults
(Eisler 1986b) Mutagenic, carcinogenic, and teratogenic effects of PCB exposure have been observed.
with mutagenic activity appearing to increase with increasing chlorination of the PCB molecule (Eisler
1986b)

As with mammals, there is also a great degree of vanability among different bird species in response to
PCBs. In sensitive species, normal patterns of growth, behavior, reproduction, and metabolism mav be
altered. Liver concentrations of PCBs are generally highest in piscivorous birds, followed by birds that
feed on other smalls bird and mammals, birds that feed on worms and insects, and herbivorous or seed
eating birds, respectively (NAS 1979).

2.5 Hazard Charactenization

The objective of the exposure assessment 1s to determine the pathways and media through which
receptors may be exposed to site contaminants. Exposure pathways depend on the habitats and receptors
present on site, the extent and magnitude of contamination, and the environmental fate and transport of
the contaminants of concern (COC).

Exposure to COCs present 1n forage and prey species via ingestion could cause toxicity in higher trophic
level orgamisms. In addition to exposure via consumption of contarminated forage, ecological receptors
may be exposed through incidental water and soil/sediment ingestion or through direct contact. The
exposure pathways that were evaluated 1n this risk assessment were the ingestion of prey, the incidental
ingestion of soil/sediment, water, and direct contact.

30 ASSESSMENT ENDPOINTS

Assessment endpoints are defined as an explicit expression of the environmental value that 1s to be protected This
ecological risk assessment focused on the aquatic portions of the site including the adjacent salt marsh, Purvis
Creek. and Turtle River Thus nsk assessment does not address the contaminants associated with the industrial
portion (c.g., the buildings) of the site

The following assessment endpoimnts were selected for evaluation 1n this nsk assessment:

Lndpomnt No. 1 Maintenance of ccological health of the salt marsh community, spectfically 1 terms ot the
structure and function

Note' This assessment endpomt 1s intended to be primanly directed at the infaunal marsh
community but 15 inclusive of the enure functioming of the salt marsh ecosvstem.

I:ndpoint No 2 Protection of the long-lerm health and reproductive capacity of aquatic reptiles utihzing the
marsh and Purvis Creek

Note: Protection of long-term health and reproductive capacity of aquatic reptiles utilizing the
marsh and Purvis Creck  The assessment endpoint for the protection of aquatic reptiles (using
the diamondback terrapin as a surrogate) conservatively represents the exposure of the
loggerhead, green. and Kemp's Ridley sea turtles to site contaminants.  Although the green
turtle does not extubit a similar feeding strategy as the other sea turtles (1.e., herbivorous versus
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omnivorous), it is assurned that a herbivorous feeding strategy would result in less accumulation
of site contaminants as compared 10 an omnivorous strategy. Mercury and PCBs do not
accumnulate to high levels in plants as compared to other ussue.

Endpoint No. 3 Protection of long-term health and reproductive capacity of omnivorous mammal species
utilizing the marsh.

Endpoint No. 4  Protection of long-term health and reproductive capacity of piscivorous mammal species
utilizing the system (both marine and terrestrial).

Endpoint No. 5 Protection of long-term health and resroductive capacity of avian species that utilize the marsh
and Purvis Creek.

Endpoint No. 6  Protection of health and reproductive capacity of fishery resources that utilize the system,

Endpomt No. 7 Protection of the fish nursery function of the marsh system.
Note: The assessment endpoint for the protection of the health and reproductive capacity of the
fishery resources 1s assumed to be inclusive of the impacts to sturgeon. In addition, the fish
tissue data collected for the evaluation of fish advisories and/or evaluation of human health
1ssues (through the Fundulus and spot tissue evaluation) are also inclusive of the protection of
the short-nose sturgeon assessment endpoint.

Endpoint No. 8  Protection of individual Ridley turtle that feed in the marsh and/or adjacent areas.

Endpoint No. 9 Protection of individual green turtle which feed in the marsh and/or adjacent areas.

Endpoint No. 10 Protection of individual wood stork that feed in the marsh and/or adjacent areas.

Endpomnt No. 11 Protection of individual manatee that feed in the marsh and/or adjacent areas.

Endpoint No. 12 Protection of individual shortnose sturgeon that feed in the marsh and/or adjacent areas.

TESTABLE HYPOTHESES

The testable hypotheses are specific risk questions based on the assessment endpoints.  Such factors as the

mecharusm of contamunant toxicity or the number of exposure pathways determine how many testable hypotheses

there are for each assessment endpomnt

For assessment endpoint 1. the testable hvpothesis 1s

Are levels of site contamunants in water, sediment, and miota sufficient to cause adverse alterations to the structure
and/or function of the salt marsh community, at either the population or community level?

FFor assessment endpoint 2. the testable hypothesis 1s

Arc levels of sile contarminants n water. sediment. and biota sufficient to result 1n a dose that could cause adverse
cetiecets on the long-term health and/or recruitment of aquatic reptiles utilizing the marsh system?

For assessment endpoint 3. the testable hypothesis 1s:

Are levels of site contaminants 1n water. sediment and biota sufficient to result 1n a dose that could cause adverse
eflects on the long-term health and/or recruitment of omnivorous mammal species utilizing the marsh?
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For assessment endpoint 4, the testable hypothesis is:
Are levels of site contarmunants in water, sediment, and biota sufficient to result in a dose that could cause adverse
effects on the long-term health and/or recruitment of marine or terrestrial piscivorous mammal species utilizing
the marsh/river system?

For assessment endpoint 5, the testable hypotheses are:

1) Are levels of site contaminants in water, sediment, and biota sufficient to result 1n a dose that could cause
adverse effects on the long-term health and/or recruitment of passerine birds that utilize the marsh?

2) Are levels of site contarmuinants in water, sediment, and biota sufficient to result in a dose that could cause
adverse effects on the long-term health and/or recruitment of piscivorous/benthic organism feeding birds
that utilize the marsh svstem?

For assessment endpoint 6, the testable hypothesis 1s:

Are levels of site contaminants in water, sediment, and biota sufficient to result in an exposure that could cause

adverse long-term adverse health effects or recruitment impairment in the fishery resources that utilize the

marsh/niver svstem?

For assessment endpoint 7, the testable hypothesis 1s:

Are levels of site contaminants 1n water, sediment, and biota sufficient to result in an exposure that could cause

adverse effects on the fish egg development, and/or fry (voung of the vear) survival and development within the

marsh area?

For assessment endpoint 8. the testable hypothesis 1s:

Are the levels of site contarninants 1n water, sediment, and biota sufficient to result 1n a dose that could cause

reduced life span or reproductive impairment of individual Ridley turtle that feed in the marsh and/or adjacent

areas’

For assessment endpoint 9. the testable hypothesis 1s:

Are the levels of site contamunants 1n water, sediment and biota sufficient to result in a dose that could cause
reduced life span or reproductive impairment of individual green turtle that feed in the marsh and/or adjacent areas

For assessment endpoint 10. the testable hypothesis 1s

Are the levels of site contaminants in water, sediment, and biota sufficient to cause reduced life span or
reproductive impatrment of individual wood stork that feed in the marsh and/or adjacent areas,

For assessment endpoint |1 the testable hypothesis 1s

Are the levels of site contamunants in water. sediment and biota sufficient to cause reduced life span or reproductive
impairment of individual manatee that feed in the marsh and/or adjacent areas,

For assessment endpoint 12, the testable hvpothesis s
Are the levels of site contaminants 1n water, sediment, and biota sufficient to cause reduced life span or

reproductive impamrment of individual shortnose sturgeon that feed in the marsh and/or adjacent areas.
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5.0 CONCEPTUAL MODEL

The conceptual model uses contaminant and habitat charactenistics to identify exposure pathways that should be
evaluated by the selected measurement endpoints. The site contaminants which were used to select the sampling
locations were Hg and PCBs. Benthic invertebrates may be exposed to contaminated sediment through direct
contact. For the purposes of this risk assessment, the concentrations of contaminants found in the sediment were
evaluated using toxicity tests (using amphipod and brown shrimp), a benthic invertebrate evaluation. and embryo
toxicity tests. In addition, a direct comparison of tissue concentrations found in tissue was compared to literature
levels to determine impacts from site contaminants. Terrestnal and aquatic receptor species may be exposed by
feeding on organisms that have accumulated contaminants in thetr tissues. Higher trophic level receptors may also
be exposed via incidental ingestion of sediment. Ths following pathways using food ingestion models were
evaluated in this risk assessment:

SALT MARSH COMMUNITY
Aquatic reptiles utilizing the marsh and Purvis Creek

Diamondback terrapin (Malaclemys terrapin)
Ingestion of aquatic biota
Ingestion of sediment
Ingestion of water

Kemp's Ridley Turtle (Lepidochelys kempir)
Green Turtle (Chelonia mydas)
Loggerhead Turtle (Carerta caretta)

Mammal species using Purvis Creek and Turtle River

Manatee (Trichechus manatus;
Ingestion of aquatic plants
Ingestion of sediment
Ingestion of water

Mammal species utilizing the marsh

Otter (Lutra canadensis)
Ingestion of aquatic biota
Ingestion of sediment
Ingestion of water

Raccoon (Procvon lotor)
Ingestion of aguatic biota
Ingestion of sediment
Ingestion of water

Avian species that utilize the marsh and Purvis Creek
Marsh wren (Cistothorus palustris)
Ingestion of aquatic biota

Ingestion of sediment
Ingestion of water
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Clapper rail (Rallus longirostris)
Ingestion of aquatic biota
Ingestion of sediment
Ingestion of water

Wood Stork (Mycteria americana)
Ingestion of aquatic biota
Ingestion of sediment
Ingestion of water

Fishery resources

Killifish (Fundulus heteroclitus)
Ingestion of forage
Direct exposure of sediment
Direct exposure to water

Brown shrimp (Penaeus aztecus)
Ingestion of forage
Direct exposure of sediment
Direct exposure to water

MEASUREMENT ENDPOINTS

Measurement endpoints are measurable ecological characteristics that are related to the valued charactenstics
selected as assessment endpoints. Measurement endpotnts should be linked to the assessment endpoints by the
mechanusm of toxicity and the route of exposure.  Measurement endpoints are used to derive a quantitative estimate
of potential effects, and to form a basis for extrapolation to the assessment endpoints.

Measurement endpoints were selected on the basis of the presence of receptors on the site, the presence of a
complete exposure pathway, and the sensitivity of the receptor to the contarmnants. The availability of toxicity
information on which nisk calculations could be based was also an important consideration. The following
measurement endpoints were selected to represent exposure pathways and assessment endpoints identified for the
site

Measurement endpoints for assessment endpoint 1

Maintenance of the ecological health of the salt marsh community, specifically in terms of the structure and
tunction ’

To evaluate the structure and function of the salt marsh commumnity, solid-phase toxicity tests and a

benthic invertebrate survev were conducted  Toxicity tests provide information on the direct toxicity of

sediment to nvertebrate species and the benthos survev indicates the number of individuals and diversity
of the benthic commumty and identifies tunctional groups which are present.

Mcasurement endpoints for assessment endpoints 2,8, and 9
Protection of long-term health and reproductive capacity of aquatic reptiles using the marsh and Purvis Creek
Protection of individual Ridlev turtle that feed 1n the marsh and/or adjacent areas

Protecuon of individual green turtle that feed in the marsh and/or adjacent areas
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Food chain accumulation studies were selected to evaluate nisk to aquatic reptiles. For the threatened and
endangered sea turtles, the food chain accumulation model for the diamondback terrapin serves as a
surrogate, as it does for other reptiles using the area.

For the terrapin, body burden data and the body burden concentration of food items were used to evaluate
the exposure to contaminants. In addition, histopathology evaluation and aspects of reproduction of these
species were reviewed to deterrne risk to these species.

Measurement endpoints for assessment endpoints 3, 4, and 11

Protection of long-term health and reproductive capacity of omnivorous mammal species utilizing the marsh

Protection of long-term health and reproductive capacity of piscivorous mammal species utilizing the marsh

Protection of individual manatee that feed in the marsh and/or adjacent areas

Food chain accumulation studies were selected to evaluate nisk to mammalian species that utilize the
marsh and adjacent areas.

For the manatee, the assessment and measurement endpoints will be the same. For other mammalian
spectes the otter will be used as a model for piscivorous species and the raccoon for omnivorous
mammalian species.

Appropriate forage species were 1dentified for the above receptors, collected, and analyzed. Dietary
exposure of receptors to contarmnants was quantified and compared to existing toxicitv data for these
species. Since two of the main contaminants of concern at this site are PCBs and Hg, reproductive
toxicity and behavioral or physiological changes that affect reproductive fitness are included in the
measurement endpoints

Measurement endpoints for assessment endpoints 5 and 10

Protection of long term health and reproductive capacity of avian species that utilize the marsh and Purvis Creek

Protection of individual wood stork that feed 1n the marsh and/or adjacent areas
Food chain accumulation studies were selected to evaluate nsk to avian species that utilize the marsh as
a feeding area. Selected measurement endpoint receptors species are the marsh wren, clapper rail, and
wood stork. Appropnate forage species were wdentified for the above receptors, collected, and analyvzed
for both the clapper rail and the wood stork  Dietary exposure of receptors to contaminants were
quantified, and compared to exisung toxicity data for these species.  Since two of the main contaminants
of concern at this site are PCI3s and Hp. reproductive toxicity and behavioral or physiological changes
that affect reproductive fitness were sclected as measurement endpoints.

Measurement endpoints for assessment endpoint 6

Protection of the health and reproductive capacity of fishery resources that utilize the system
A companson of bodv burden concentration in spot, killifish, and brown shnmp will be compared to
Iiterature based values to determine aftects  In addition, the direct exposure to spot, killifish, and brown

shrimp to contaminated sediment will be evaluated.

Measurement endpoints for assessment endpoint 7
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Protection of fishery resources that utilize the marsh as a nursery area
Fishery resources that utilize the marsh as a musery area can be directly impacted by contamunants in two
ways: 1) short-term toxicity to larvae and juveniles utilizing the marsh; and 2) long-term reproductive
effects on organisms exposed to contamunants as larvae or juveniles. Levels of contaminants measured

in abiotic media in the marsh will be compared to levels documented to cause adverse impacts to aquatic
organisms.

Toxicity testing using the pennaid shnmp and the embryo toxicity assay were also used to evaluate threats
to the nursery functioning of the marsh.

Measurement endpoints for assessment endpoint 12
Protecuon of individual short-nose sturgeon that feed in the marsh and/or adjacent areas

Conclusions regarding this assessment endpoint are inferred through the measurement endpoints utilized
for the nursery functioning of the marsh.

7.0 FOOD CHAIN ASSUMPTIONS

~J

Food Chain Exposure Model Assumptions

This portion of the ecological nisk assessment concentrates on exposure to Hg and PCBs through food
ingestion. The body burden concentration of Hg and PCBs in prey items coliected at the site were used
10 evaluate exposures to receptor species. The wet weight of the food items and a wet weight food
ingestion rate are used to calculate an adminustered dose to the orgamisms. A drv weight sediment
concentration and a drv weight sediment ingestion rate are also used in the dose calculation.

7.2 Rusk Characterization: Data/Weight of Evidence Evaluations
The nisk characterization was implemented by evaluating each of the measurement endpoints. For
assessment endpoints that have multiple measurement endpoints, an overall nsk conclusion was
deterrmined by reviewing the multiple hines of evidence (referred to as a weight-of-evidence approach).

relative 1o the mechanism of toxicity.

Toxicity Benchmarks

‘ad

For thus ecological nsk evaluauon, two ecotoxicological benchmarks were used for the dose models. The
tirst benchmark 1s the low observed adverse effect level (LOAEL) or low effect benchmark (the value at
which an adverse effect was observed). The second is the acute benchmark that was used to evaluate
immmunent ecological threats (the exposure at which there mav be substantive impacts to the assessment
endpoints)

To determine an acute or immediate impact from the exposure to PCBs and Hg 1s difficult for several
reasons  PCBs are reproductive. behavioral. and developmental toxins; except under unique conditions
thev do not cause direct mortality  In addimon, the PCBs 1n the marsh are dominated by Aroclor 1268,
tor whuch verv muted ecotoxicological information 1s available. Therefore, an option for evaluating the
toxicity of Aroclor 1268 1s o use congener specific analyses and then compare the results to exisung
congener ecotoxicity data - An alternate approach 1s to assume that Aroclor 1268 has similar toxicity to
the most potent Aroclor for which mformation exists. While this altenate approach has uncertainty
associated with 1t (Aroclor 1268 may have less, equal, or more toxicity than other Aroclors), 1t is
believed that this approach adequately evaluates nisks, for the U.S. EPA (Agency) to meet its
requirements
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Mercury is also a reproductive, behavioral, and developmental toxin; however, depending on the form
of Hg and the degree of exposure, mortality can occur.  In addition, there 1s differential toxicity based
on the Hg species and compounds found at the site. The rate of Hg speciation and chemical conversion
is likely to influence any adverse effects. Conservative assumptions were made on the proporton of
organomercury versus inorganic Hg in this risk assessment. Effectively, it was assumed that all of the
administered Hg, in the exposure models, was in the form of organomercury.

An acute or imminent threat suggests that a short-termn dose is sufficient to cause direct mortality or
reproductive failure (loss of recruitment). Acute information is usually reported as a lethal dose (LD) or
effect concentration (EC) that 1s sufficient to have a direct impact on a group of individuals. For this risk
assessment a LD, or an EC that may result in mortality or loss of recruitment, will be used in the nisk
calculations. An example of an EC resulting in mortality is a dose that causes a substantial alteration in
feeding response. The alteration of the feeding response does not cause mortality but the lack of feeding.
for even a short period of time, could result in mortality.

As stated above, assessment endpoints may have more than one measurement endpoint. For those
assessment endpoints having multiple measurement endpoints, a weight-of-evidence approach allows the
results of the measurement endpoints to be mntegrated into a single conclusion. A weight-of-evidence
evaluation implies that there are multiple lines-of-evidence, but not all lines-of-evidence have equal
strength (e.g. because of toxicological sensitivity of the measurement endpornt or different mechanisms
of toxicity between assessment endpoints). For this risk assessment, the following lines-of-evidence (in
order of increasing relative strength) were 1dentified:

For assessment endpont 1, maintenance to ecological health of the salt marsh community, specifically in terms of
the structure and function, there are 6 lines-of-evidence

1) comparison of the sediment concentration to literature-based effects levels

2) food chain exposure models

3) companson of the body burden concentration of benthic organisms to literature-based effect levels
4) comparison of the body burden concentration with indicators of organism health

5) toxicity test results

6) evaluation of the benthic macroimnvertebrate population/community structure

For assessment endpoint 2, protection of long term health and reproductive capactty of aquatic reptiles utilizing
the marsh and Purvis Creek. there are four lines-of-ev.dence.

1) food chain exposure models
2) companson of the bodv burden concentranons to literature-based effect levels
3) companson of the bodv burden concentration with indicators of organism health

4) histopathology ¢valuation

IFor assessment endpoint 3. protection of long term nealth and reproductive capacity of omnivorous mammal
species that uthzing the marsh, there 1s one hine-of-evidence.

1) food chain exposure mode!

For assessment endpont 4, protection of Jong term health. and reproductive capacity of piscivorous mammal species
that utilize the svstem (both marine mammals and terrestnal mammals), there is one line-of-evidence.

1) food chain exposure model

For assessment endpoint 3, protection of long term health and reproductive capacity of avian species that utilize
the marsh and Purvis Creek. there are four hines-of-evidence.
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1) food chain exposure model

2) comparison of the body burden concentration to literature-based effect levels

3) compartson of the body burden concentration with indicators of organism health
4) histopathology evaluation

For assessment endpoint 6, protection of health and reproductive capacity of fishery resources that utilize the
system, there are three lines-of-evidence.

1) comparison of sediment concentration to literature-based effects levels
2) comparison of the body burden concentration to literature-based effect levels
3) toxicity tests

For assessment endpoint 7, protection of the fishery nursery function of the marsh system, there are three lines-of-
evidence.

1) companson of sediment concentration to literature-based effects levels
2) companison of the body burden concentration with indicators of organism health
3) toxicity tests

For assessment endpoints 8 and 9, protection of individual threatened and/or endangered sea turtles, the risk
characterization will be inferred from the risk to reptiles.

For assessment endpoint 10, protection of individual wood stork that feed in the marsh and/or adjacent areas, there
are four lines-of-evidence.

1) food chain exposure mode!

2) comparison of the body burden concentration to literature-based effect levels

3) companson of the body burden concentration with indicators of organism health
4) histopathology evaluation

For the assessment endpomt 1 1, protection of individual manatee that feed in the marsh and/or adjacent areas, there
1s one Line-of-evidence

1) food chain model

For assessment endpoint 12, protection of individual shortnose sturgeon that feed 1n the marsh and/or adjacent
areas, the nisk charactenization will be inferred from the evaluation of risk to fish.

SOURCES OF UNCERTAINTY

There 15 inherent uncertainty within the nsk assessment process, however, a knowledge of the cause and the nature
of these uncertainties permuts the nsk assessor and rnisk manager to interpret and use the nisk assessment in the site
management process.  Sources of uncertainty include natural vanability, error, and insufficient knowledge or data
Each of these sources of uncertainty can be addressed differently, therefore, understanding how each of thesc
sources of uncertamnty are handled, within the risk assessment, 1s integral to the interpretation of the risk
assessment

Within this ecological nsk assessment. the uncertainties are addressed qualitatively, there has been no attempt to
quanufv the magnitude of specific sources of uncertainty. However, a systematic and conservative approach was
utilized in sclecung assumptions. because of this the uncertainties are believed to be systematically one directional
(conservative).  This approach s consistent with Agency mandates and objectives, allowing the Agency to
confidently conclude where substantive ecological risk does not exist.  This 1s important to the Agency as the

Agency must be confident in concluding that the risks are not substantive.
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Natural vanability is an inherent characteristic of ecologica! systems and stressors. The present study was designed
with sufficient “power” and/or rigor to allow for data interpretations anticipating the natural variability. For data
comparisons this involved the collection of sufficient replicates to provide for staustical differentiation of
measurement endpoint responses for different exposure levels. Additionally, Superfund is required to conduct a
risk assessment such that the agency can make informed nsk management dectsions, not necessarily quantify all
risks.

The benchmarks (LOAEL and acute values) used to determine hazard quotients were the lowest, technicaily
defendable values found in the literature. However, there 1s uncertainty associated with each benchmark. Often,
toxicity studies were not available on the same species or same chemical form as evaluated 1n thus risk assessment
When these studies were not available, a consistent process for selection was used to locate studies on similar
species or those with comparable chemical form. Details of the specific studies evaluated can be found in the
toxicity profiles (Appendices C and D).

For mercury, most of the LOAELS, utilized in this ecological nsk assessment, are for methyimercury or other
organomercury compound. The mercury concentration in sediment and tissue are reported as total mercury. For
the purposes of the food accumulation models and cose calculations, it was assumed that the total mercury
calculated from sediment and food i1s equivalent to an organomercury compound for comparison to the LOAEL.
Effectively this translates to the assumption that, for the exposure scenarios, all administered Hg 1s organomercury.
It is acknowledged that this compartson will provide a worst case exposure scenano.

For PCBs, 1t 1s assumed that the toxicity of Aroclor 1258 is equivalent to the toxicity of the most toxicologically
potent Aroclor for which information was available. This assumption 1s believed to be conservative since there
1s no information available to suggest that Aroclor 1268 js more toxic than the other Aroclors. There are a imited
number of studies which suggest that Aroclor 1268 1s not the most potent Aroclor, at least to some organisms.

Details on the exposure assumptions utilized in the ‘ood chain models can be found in the exposure profiles
(Appendix B). The risk calculations were based on conservative life history values (e.g. the lowest bodvweight
and the highest ingestion rates). In order to provide for a conservative estumate of dose for the hazard quotient
calculauons, the wet weight concentration of contarninants and the dry weight of the sediment concentrations were
used in the dose calculations.

An 1important contributor to uncertainty 1s incomplete data sets or information on which the risk assessment 1s
based The literature values of life history information (e.g., bodv weight or ingestion rate) may not be the same
as a natural populauon found 1in Georgia. Also, organisms use their environment unevenly; therefore, an area use
factor (AUF) of one 1s used 1n this risk assessment. One source of uncertainty is the small database available for
calculaung parameters (e.g., the shnmp and blue crab Hg and PCB levels) in the exposure model. Additionally,
there 1s a limit to our understanding of the population dvnamics of most species, and the community 1nteractions
which exist between species. We recognize that this hmitation of knowledge (population ecology) 1s fundamental
in the interpretation of measurement endpoints as they relate to the assessment endpoints.

Although the reported LOAELSs used in the hazard quotient calculations are for closely related species, response
to He and PCBs mav be different 1n species for which data were available. In addition, if an appropnate LOAEL
was not located. a factor of 10 was used 1o convert a lethal dose to a LOAEL. Doses reported 1n toxicological
studies were often in units of milligram (mg) contaminant/kg diet. Doses were converted to umits of mg/kg
bodvwerghvday using reported bodv werghts and ingestion rates.

There s uncertainty associated with hazard quotient calculations which indicate a potential risk. The hazard
quotients calculated are based upon a hterature benchmark. Data is not generally available on the slope of the

toxicity curve for most contaminants and little 1s known about the interaction of the contaminant on the slope of

atoxicity curve  For this reason, as well as other discussed 1n this section, the numerical value of hazard quotient
has little absolute mearung  Hazard quotients above 1 indicate a potential nisk relative to the benchmark (NOAEL,
LOAEL, or acute value), but an HQ of 10 (for the same >enchmark) does not mean that the nisk 1s 10 times greater
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than the HQ of 1.

Benchmarks obtained from the literature may over- or underestimate actual values for the species modeled in this
risk assessment. Another source of uncertainty arises because toxicity values reported in the hterature are often
denved in single species, single contaminant laboratory studies. Prediction of ecosystem effects from laboratory
studies ts difficult, as environmental factors and interactions among contaminants 1n field conditions can influence
a toxicants’ effects, either by enhancing or augmenting the effects.

Another source of uncertainty is the potential influence of individual contarminant source areas (waste lagoons.
facility runoff, or areas of maximum contamination in the marsh) on contaminant accumulation at a parucular
sampling location. While there is good correlations between sediment contaminant levels and measured bodv
burdens, it 1s not possible to conclude that ongoing releases from source areas will influence the bodv burden
levels. If the source areas do influence the body burden results, the hazard quotient calculations using this data
mav overestimate the actual nisk associated with a particular sediment concentration.

SEDIMENT CONTAMINATION

Sediment was collected using disposable plastic, decontamunated stainless steel trowels, or a four-inch hand bucket
auger from the upper six inches of sediment. The bucket auger was used only when sediment was collected under
water. The amount of organic material included in the samples was minimized by pushing aside the current annual
growth of vegetation. In May 1995, due to the size of the area impacted by contamunants, sediment screenung was
conducted to establish a concentration gradient upon which to base the benthic sampling regime. Screening, was
performed by collecting a small volume of sediment that was transferred directly to resealable plastic bags for XRF
and immunoassay analyses.

The Spectrace units were operated and calibrated as per the operating manual supplied by the manufacturer,
ERTC/REAC SOP #1713, Spectrace 9000 Field Poriable X-Ray Fluorescence Operating Procedures.
Preparation of sediment for XRF analysis mnitially involved drying one-half ounce of homogenized soil in an
aluminum weight boat. The sediment was dried under ambient conditions or under heat lamps. The dried soil was
disaggregated, passed through a decontaminated 1-millimeter (mm) stainless steel sieve, and placed 1n a 31-mm
polvethyiene X-rav sample cup. The cup was sealed with a piece of 0.2-mm thick polypropylene X-ray film and
placed on the XRF detector window for analysis. Several problems were encountered due to the consistency and
nature of the sediment. For example, the sediment became extremely hard when dry and was difficult to
disaggregate and pass through the sieve. Additionally, the fine texture resulted in undesirable long drving times
Due to the potential volatility of mercury, 1t was not feasible to use an oven to accelerate the drying.  Further, the
use of an oven would likely acerbate the aforementioned hardening of the sediment. It was decided to analyze the
sediment “as collected" by placing a aliquot directlv into the X-ray sample cup and sealing it with a piece of X-rav
film. Since the samples were fine textured and collected at low ude, they were relatively dry and were a "peanut
butter” consistency. The cup. film side down, was gently tapped to concentrate the sediment on the film, and the
cup was placed on the XRF detector window for analysis as described previously. Results of the XRF screenmg
process are presented n Table 2

A 10-gram ahquot of sediment was prepared for immunoassay screening of PCBs as per instructions provided by
Ohmucron. [nc. No problems were encountered duning the preparation and extraction of the sediment. however.
the high ambient temperatures expenenced dunng the field activities (approximately 85 to 95° I) may have slightlv
atfected the analyvtical procedure. A pairwise companson of the immunoassay and laboratory data sets will be
performed to develop a measure of how accurately the field screening values predicted the actual results

In May 1995, atotal of 50 locations were sampled for field screening on the basis of previous analvtical resuits,
proxamuty to potential source areas (such as the outfall), local topography and drainage patterns, and habitat. These
locattons were situated in several general areas of the site including the marsh south of the causeway; the marsh
north of the causeway. numerous areas in Purvis Creek and Purvis Creek trnibutanes up- and downstream of the
site: and a reference area located in Troup Creek. Samples were collected from the surface of the marsh and from
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tributaries within the marsh at low tide. Areas on the marsh surface were selected on the basis of proximity to a
particular source area on the site and were sampled to charactenze areas likely to accumulate contaminants but not
previously sampled. The latter included depressional areas likely to contain pooled water during ebb tide.

Sediment for laboratory analyses was accumulated in a 5-gallon plastic bucket until a volume sufficient to fulfill
analytical requirements was collected. The sample was homogenized and aliquots were transferred into the
appropriate sample containers. Approximately 3 gallons of sediment were required for toxicity testing and analysis
for metals, PCBs, PAHs, total petroleum hydrocarbons (TPHs), total organic carbon (TOC), and grain size.

9.1 Polychlonnated Biphenyls

Sediment samples were collected in May, July, and October 1995 and analyzed for PCBs. Initially,
sediment samples were collected from suspected drainage pathways within the south and north marsh
areas, as well as from a reference area. The sediment samples collected in July and October were
collected from suspected drainage pathways, from a grid established within the south marsh, and from
various depths.

An Aroclor 1268 hot-spot area (concentration > 200 mg/kg, dry weight) originates at the outfall locauon,
and extends approximatelv 700 feet due wes: into the south marsh and for approximatety 1,000 feet to
the south. The concentration of Aroclor 1268 drops sharply at the margin of the hot area, with
representative measurements outside the hot area ranging from 3 to 150 mg/kg (Figures 4a and 4b) A
summary of the analytical results for sediment PCB analysis are presented in Tables 3-5 and complete
analvtical reports for each sampling period are located in Appendices E, F, and G.

9.2 Mercury

Sediment samples were collected in May, July, and October 1995. The sampling followed a similar
strategy as those samples collected for PCB analvsis. Mercury contamination was measured throughout
the marsh, but an obvious hot-spot area (concentration > 100 mg/kg, dry weight) onginates at the outfall
location (Figures 5a and 5b). The hot area extends west of the outfall for approximately 300 feet along
the earthen berm, and south of the outfall for approximately 1200 feet. The area extends into the marsh
as far as 800 feet. The mercury contamination begins to drop steadily at the boundary of the hot area, but
it was consistently measured at concentrations ranging from approximately 5 to 75 mg/kg throughout the
remaining area of the south marsh. Summary analytical results for sediment mercury analysis are
presented in Tables 6 and 7 (with additional mercury results presented in Tables 9 to 11). Complete
analvtical reports for each sampling period are located in Appendices E, F, and G.

93 Organomercury

A limited number of sediment samples were collected for organomercury analyses. These samples were
collected to assist with the design of a sediment methylation rate study. This methylation rate study was
not conducted

Six sediment sample locations (F-2: C-3.19-20, 17-18. M-1; and 36) were selected from the south marsh
for the analvsis of organomercury compounds (Table 8). At each sample location, a decontaminated
stamless steel trowel was used to collect the sediment sample. The sediment sample was placed into a
32-ounce glass jar, placed into a large plastic bag, and stored upright 1n a cooler on wet ice. The samples
bemng analyzed for organomercury compounds were shipped to a subcontracted laboratory, Aqua Survey.
Inc., Flemington, New Jersey

Determination of effects of Hg 1n aquatic svstems strongly depends on the species of Hg present.  The
pnmary Hg species include elemental Hg (Hg), inorganic Hg (Hg®"), and Me Hg (CH,Hg"). Elemental

Hg can be oxidized to mercuric 1on , which 1s readily absorbed to both inorganic and organic particles
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(Fitzgerald et al. 1991). Methylmercury has been found to be the most bicaccumulated and toxic of the
species (Brosset 1987; Gill and Bruland 1990). The process of methylation of Hg 1s not well understood
Methvlation can occur as a result of both biotic and/or abiotic processes. The relative contributions to
the MeHg pool from each system strongly depends on the type of wetland or watershed charactenisucs.
Sulfate reduction has been heavily linked as one of the primary processes in the methylation process and
may actually be the limiting factor in the process (Compeau and Bartha 1985). The alternative process
is demethylation, that occurs in estuarine sediments aerobically. The net methvlation, the balance
between methylation and demethylation, results in the Hg available for bioaccumulation (Zillioux et al

1991)

The concentration of organomercury compounds (mostly methyl mercury at 0.11 ug/g, drv weight) was
greatest at Location 17-18. Location C-3 was the only location that diethylmercury was detected with
a concentration of 0.0009 ug/g, dry weight. Dimethyl Hg was not detected in any of these samples

The data collected during this investigation represents only six sample locations within the marsh area,
vet MeHg was detected at all locations analyzed. The ranges of MeHg detected in the marsh vary
depending on location. Locations with the highest concentration of total Hg in the sediment did not
display the highest concentrations of organomercury. In fact, the location (Location 17-18) with the
highest MeHg was the location found to have one of the lowest total Hg levels of the samples submitted.
The MeHg and total Hg sediment samples were not found to correlate (r= 0.098). This information
suggests that the rate of methylation does not depend solely on the concentration of Hg 1n sediments.

94 Target Analyte List Metals

In May 1995, a total of 15 sediment samples were collected and analyzed for TAL metals. In July 1995,
37 sediment samples were collected and analyzed for TAL metals and an additional 37 sediment samples
were collected in October 1995 and analvzed for TAL metals (a total of 89 sediment samples were
analyzed for TAL metals over the course of this invesugation). The results of these analvses are
presented in Tables 9-11 and Appendices E, F, and G contain the analytical summaries.

For the samples collected in May 1995, animony, selenium, silver, and thallium were not detected 1n anv
of the samples. Cadrmium was detected in only one sample at a concentration of 0.55 mg/kg, drv weight.
Other metals were detected in relatively low concentrations. For example, arsenic was detected at
concentrauons less than 10 mg/kg, dry weight, chromium at less than 120 mg/kg, drv weight, copper at
concentrauons less than 56 mg/kg, dry weight, and zinc concentrations less than 160 mg/kg, drv weight

Similar results were noted for the sediment samples collected in July 1995, Antimony, cadmium.
sclemum, and silver were not detected 1n any sample. Similar concentrations of arsenic (concentration
less than 10 mg/kg. drv weight), chromium (concentrations less than , copper, and zinc were also detected
in these samples

In an effort to turther define the extent of contaminauion, additional sediment samples were collected trom
the gnd estabhished on the south marsh. and 1rom several locations of Purvis Creek, Gibson Creek, and
the Turtle River. [n addiion. sediment samples were collected from various depths to determine the
vertical extent of contamination  These results are presented in Table 11 (depth samples are 1dentified
with a 0-6. 12-18. 24-30. or other similar depth range associated with the sample label) The results
parallel the results for the samples collected 1n May and July 1995.

Sediment samples 19-20, 17-18, 36, and the reference location were collected in May 1995 Sediment
samples M-1, C-3. and F-2 were collected 1n July 1995, Target analyte list metals analysis was not
conducted on sediment samples F-2 or C-3. However, these 2 samples were analyzed for Hg (Table 4)
The hughest concentrations of Hg were detected at Location F-2, with concentrations of 580 mg/kg, dry
weight Of these 7 samples, Location 36 was located closest to the LCP outfall, yet 1t did not display the
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highest concentration (230 mg/kg) recorded at the site. Mercury was detected at concentrations above
the detection limit in all samples, including the reference location, ranging from 0.13 mg/kg at the
reference locations to 580 mg/kg at Location F-2.

As previously discussed, an Hg plume was found in the wetland area from the outfall south to an area west
of the former storage lagoons (Figure 6). This Hg contamination has been associated with site processing
and discharge of site related process material mto the adjacent wetland. Correlation analyses were used
to evaluate which of the other metals were collocated with Hg and may have also been released by the
LCP into the adjacent wetlands. Mercury concentrations were correlated with each metal concentration
using SAS. Any correlation coefficient (r) with a p-value of 0.10 or less was considered to indicate a
significant correlation between the Hg concentration and the other metal concentrations. For the metal
samples collected in May 1995, there were sigaificant correlations between Hg concentration and seven
other metal concentrations [barnum, beryllium, calcium, copper (Cu), lead (Pb), nickel (Ni), and zinc
(Zn)]. All of these metals, except for beryllium, were found in greater than 90 percent of the sediment
samples. Banum was detected at concentrations up to 50 mg/kg, beryllium up to 1.6 mg/kg, calcium up
to 9,200 mg/kg, Cu up to 71 mg/kg, Pb up to 220 mg/kg, Ni up to 22 mg/kg, and Zn up to 160 mg/kg.
As with Hg, many of these metals were found at the greatest concentrations near the outfall and along
eastern edge of the wetland adjacent to LCP.

9.5 Base, Neutral, and Acid-Extractable Compounds

As summanzed in Tables 12 and 13, sedimnent samples were collected 1n May and October 1995 and
analyzed for target compound list (TCL) BNA compounds.

For the samples collected in May 1995, low levels of BNAs were detected 1n several samples, however,
with the exception of di-n-butylphthalate, no BNAs were detected above the detection limut.  Phthalates
are typically associated with laboratory contamination (plasticizers) and were detected in both the
laboratorv blanks and the reference sample. The remaming 12 BNA compounds were found at
concentrations that were below their respective detection limits.  No BNA compounds, with the
exception of the previously discussed phthalate, were detected in the sample collected from the reference
area. Fluoranthene and pyrene were the most frequently detected PAH compounds and thev were both
detected in 79 percent of the samples. All the remaining PAH compounds were detected less frequently
{<36 percent of the sample locations)

There were no overall trends in BNA distribution at the LCP site. The highest total BNA concentration
was found in a sample location collected near the LCP outfall (Location SED 19-20, total BNAs 3,000
vg/kg) but other locations near the outfall contained much lower total BNA concentrations (SED 35, total
BNAs 400 ug/kg: SED 306, total BNAs 480 wg/kg. and SED 17-18, no BNAs were detected). The
second highest total BNA concentration (1500 ug/kg) was observed in sample LCP50, that was located
on the north side of the boardwalk causewav  Samples near this location also contained lower total BNA
concentrauons (LCP 49, total BNAs 180 ..g/kg. LCP 48, 1otal BNAs 190 ug/kg, and LCP 47, 1otal BNAs
280 ug/kp). Complete analvtical reports for BNA analysis are presented in Appendices E and G.

Simular results were noted for the samples collected 1n October 1995 (Table 13). Low levels of BNAs
were detected 1n several samples. but no spucific patterns were noted.

96 Petroleum Hyvdrocarbons/Oil and Grease

In May 1995, fifieen sediment samples were collected for TPHs and o1l and grease analysis. The samples
were collected from the south marsh, the north marsh, and the reference area. Oil and grease were
detected n the samples collected from the south marsh ranging from 1,400 1.g/g (dry weight) at sample
SED 36 (near the outfall) to 81 wg/g n a sample collected at LCP 51 (near gnd node J2). Samples
collected from the north marsh contained oi] and grease ranging from 870 wg/g at LCPS50 to non-detect
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at LCP 43, LCP 44, LCP 45, and LCP 46. The reference area contained 200 wg/g oil and grease.
Samples were also analyzed for TPH. The highest concentration of TPHs was also detected at SED 36
at a concentration of 1,300 ug/g. The next highest concentration of TPHs was detected at LCP 19-20
at a concentration of 560ug/g. Eight of the samples collected in May 1995, including the reference
sample, did not contain TPHs above the detection limuts. The highest concentrations of TPHs and oil
and grease were detected 1n two sediment samples collected adjacent to the site. Overall, the
concentrations decreased with distance from the site. The results of these analyses are presented in Table
14 and Appendix E.

In October 1995, an additional 20 samples were analyzed for TPH. These samples were collected from
the south marsh, Purvis Creek (both upstream and downstream of the outfall) and from Gibson Creek.
TPHs were detected in 17 of the samples, with the highest concentrations at F2. The concentration at the
surface (0-6 inches) was 180 mg/kg, drv weight and the concentration at depth (24-30 inches) was 290
mg/kg, drv weight The results are listed in Table 15 and Appendix E.

97 Dioxin

Six sediment samples that were collected in July 1995 were selected for dioxin analysis. These samples
were collected from the following locations 1n the south marsh: E3, H1, 17-18, 36, 61, and 68. The
analvsis of these samples confirmed the presence of dioxin in sediment samples collected adjacent to the
site (Table 16).

Based on these results, additional sediment samples were collected and analvzed for dioxin analvsis, on
16 April 1996 (Table 17). The purpose of this tnp was to collect sediment samples for dioxin and
dibenzofuran analvsis  To deterrmune if a gradient of contarmination exists from the site to the Turtle River.
12 locations were selected for sediment collection (Figure 6).

To compare the results between locations, toxicity equivalents (TEQs) were calculated following the U.S
EPA (1987) and U.S. EPA (1989) procedures (Tables 16 and 17). These calculations compare the
relative toxicity of each congener to 2,3,7 8-tetrachlorodibenzo-p-dioxin (TCDD).

With the exception of samples collected from Location F2, all results were below 1 part per billion (ppb)
TEQs based on both the 1987 and 1989 calculations. Location F2 contained 1.854 ppb TEQs (0-6
inches) and 1.122 ppb TEQs (6-12 inches) based on the U.S. EPA (1989) calculations and contained
(1.636 ppb TEQs (0-6 inches) and 0.425 ppb TEQs (6-12 inches) based on the U.S. EPA (1987)
calculations  Samples collected in Purvis Creek and Turtle River ranged from 0.001 ppb to 0.006 ppb
TEQs based on U.S. EPA (1987) calculations and from 0.003 to 0.022 ppb TEQs based on the U.S EPA
(1989) calculavons  Sediment samples collected {from the south marsh and outfall canal contained higher
dioxin levels (TEQs) than the samples collected from Purvis Creek and Turtle River

The results of the dioxin analvsis of samples collected 1n July 1995 were higher than the results for the
samples collected in Apnl 1996 This mav be due 1n part because the samples collected in July 1995
were collected on the marsh adiacent 1o the site. At that time, samples were not collected from Purvis
Creek or Turde River and anahzed tor dioxin - The highest TEQs were from samples collected from the
gnd established 1n the marsh adjacent to the site. Location E-3 contained 4.4 ppb TEQs and Location
H-1 contained 11.2 ppb TEQs  These levels were the highest of the six samples collected in July 1995.

There1s a disunct trend wath repard 1o the dioxin results. The highest TEQs were for samples collected
trom the gnd estabhshed adjacent to the site. with the levels decreasing with distance from the site. There
1s a clear trend of decreasing dioxin levels (TEQs) from the site out toward the marsh area. When the Julv
1995 and the Mav 1996 data are combined, the highest dioxin concentration was found at Location H1
(11.2 ppb TEQs) The next highest dioxin concentrations were found at Location E3 (4.4 ppb TEQs).
Locaton 61 (2.5 pph TEQs). and Location F2 (1.9 ppb TEQs). It should be noted that Location 61 1s
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located adjacent to Location L5 (within the sample gnid), in a tidal creek channel that drains most of the
marsh area adjacent to the site.  From there, the dioxin levels steadily decrease with distance from the
site. The next highest concentrations are located in the drainage channel and in the outfall canal. These
concentrations range as follows: 0.7 ppb TEQs at Location 68, 0.2 ppb TEQs at Location 17-18, and
0.129 ppb TEQs at Location 111.

The next highest concentrations were found at Location 100 (0.022 ppb TEQs). Thus location is
downstream of the outfall ditch. Although there were low levels of dioxin found in sediment collected
from Location 117 (across Purvis Creek from the outfall ditch), the strong tidal currents probably carrv
sediment from the outfall ditch downstream in Furvis Creek without the sediment being deposited on the
opposite bank. Location 100 is the first major depositional area in Purvis Creek downstream from the
site. This location contained the next highest concentration (0.02 ppb TEQs) 1n Purvis Creek. The
remainder of the locations had dioxin concentrations that ranged from 0.003 - 0.009 ppb (based on 1989
TEQs) and 0.001 - 0.004 ppb (based on 1987 TEQs) in Purvis Creek and Turtle River. Based on these
results, the highest dioxin concentrations ar: located in sediment adjacent to the LCP site, and the
concentrations decrease with distance from the site.

[n addition, the levels of tetrachlorodibenzo-p-dioxin (TCDD) were compared at all sample locations.
These data follow a similar trend to the total TEQs. The hughest levels of TCDD [part per trillion (pptr)]
were found in the marsh adjacent to the site. The highest values of TCDD were also located in the south
marsh, with the levels generally dropping with distance from the site. The highest level of TCDD was
found at Location 61 (29.3 pptr). All samples collected from Purvis Creek contained levels of TCDD
below 1 pptr. Only those samples collected in the south marsh, and 1 sample collected from the east bank
of the Turtle River, contained TCDD at concentrations above 1.0 pptr.

9.8 Acid Volatile Sulfide/Simultaneously Extracted Metals

A limited number of sediment samples were collected for acid volatile sulfide/simultaneously extracted
metals (AVS/SEM) analyses. These samples were collected to provide information to assist with the
design of a sediment methylation rate study. Thus methylation rate study was not conducted.

In July 1995, six sediment sample locations (F-2; C-3; 19-20; 17-18; M-1; and 36) from the marsh
adjacent to Purvis Creek and one sediment sample location from a reference location were selected for
acid volatile sulfide/simultaneously extracted metals (AVS/SEM) analysis. At each sample location, a
decontaminated stainless steel trowel was used 10 collect the sediment sample. The sample was placed
mn a 32-ounce glass jar, and the jar placed in a 'arge plastic bag and stored upright in a cooler on wet ice.
The samples were analvzed for AVS/SEM a: Manhattan College, Brooklyn, NY.

Acid volatle sulfide 1s an operationally defined term used to estimate the amount of reactive sulfide and
amorphous ron monosulfide (FeS)in a sample. Acid volatile sulfide 1s extracted from samples using an
unheated mild acid (more severe heated acid treatments release sulfide from pyrite (H,S) or other non-
reactive sulfur compounds; that 1s other sulfur sources that do not readily exchange trace metals). Acid
volaule sulfide 1s an important partitioning phase for divalent transitional metals, including N1, Zn, Cd,
Cu, Hg, and Pb 1n marine and freshwater sediments under reducing anoxic conditions (Di Toro et al
1990 Anklev etal 1993) Afler reacting with AVS, these divalent metals form insoluble metal sulfides
(Allen et al 1993). Simultaneously extracted metals (SEM), extracted during the procedure stated
previously, are used to quanufy the reactive metals in the sediment sample.

Acid volaule sulfide concentrations have been used to explain the results of acute toxicity tests for metals
1in marine and freshwater sediments for a number of different test species (Allen et al. 1993, Casas and
Crecelius 1994. Di Toro et al. 1990; D1 Toro et al. 1992). When the molar SEM to AVS ratio for these
metals 1s below |, the metals are not expected to be present in the pore water and acute toxicity is not
expected as a result of these elements. If the molar ratio exceeds 1, free metal 1ons could be present in

1131dedr\9704\final wpd 22



N

the pore water which can result in toxicity to benthic organisms.

Acid volatile sulfide alone does not accurately predict bioavailability of the divalent metals; it is known
that oxides of iron and manganese, humic acids, ion exchange sites on clay minerals, and organc
compounds may also be relevant in determining the toxicity of metals in sediments (U.S. EPA 1989).
For example, Ankley et al. (1993) observed that in freshwater sediments, normalization of sediment Cu
concentrations to AVS accurately predicted sediments that were nontoxic when molar concentrations of
Cuto AVS were less than 1, however, toxicity was frequently not observed in samples with molar Cu to
AVS ratios significantly greater than 1. Ankley et al. (1993) concluded that pore water concentrations
provided an accurate prediction of Cu toxicity and AVS alone did not explain the Cu partiioning.

When multiple divalent transitional metals occur in the sediments, molar concentrations of total SEM
metals to AVS is necessary (Di Toro et al. 1990). Any divalent metal that has a lower sulfide solubility
parameter than FeS would be expected to form an insoluble metal sulfide, as long as AVS was still
available. The model predicts that the more soluble sulfides will release their metals to the pore water
precipitating the metal sulfides of the more insoluble sulfides. Of the metal sulfides that form, Hg forms
the most insoluble sulfide. However, the reducing conditions necessary for the insoluble sulfides also can
facilitate the generation of organomercury compounds.

The TAL metal concentrations represent the total extractable metals in a sample, while the SEM metals
represent the potentiallv "reactive” metals. To quahitatively compare the TAL metal concentrations with
the SEM concentrations, the TAL metal concentrations were converted from mg/kg to micromole per
gram (uMol/g). To convert mg/kg to uMol/g, the sample concentrations were divided by their respective
atomic masses. Table 18 contains the TAL metal concentrations after being converted to uMol/g, drv

weight.

Table 19 contains the AVS and SEM concentrations for each sediment sample collected at the LCP stte.
Acid volatile sulfide was detected 1n four of the six sample locations and ranged from 1.6 «Mol/g at
Location 19-20 to 33 «Mol/g at Location F-2. Acid volatile sulfides were not detected at Location M-1
or Location 36

The SEM to TAL rauos relate to the expected availability of an analyte; as the ratio increases so does the
expected availability of the analyte (Table 20). The mean SEM to TAL metal ratios were calculated
without adjusting a non-detected value. However, if either the TAL concentration or the SEM
concentration was below the detection limut, the “U” qualifier was noted in Tables 9,10, and 11. The
mean SEM to TAL metal ratio was the lowest for Hg (x = 0.019) followed by Ni (x = 0.56) and Zn (%
=0 56) The hughest average ratio was for Cu (x=1.58). Theratios for Cd, Ni, and Pb may be artificially
inflated due to the number of values below the detection limit. It should also be noted that these ratios
may be suspect because the sediment samples were collected on different dates. Ideally, the sediment
samples should have been collected at the same time and ahquots of the same sample removed and
analyzed for TAL. AVS, and SEM

Table 20 summarizes the SEM to AVS ratios No single analvte had SEM to AVS ratios greater than
one The ratio of SEM 1o AVS was calculated for Location M-1 and Location 36 However, becausc
the AVS concentration was below the detecuon hmat, the ratios calculated for these locations are
esumates  The highest ratio (exciuding Location M-1 and Location 36) for individual analytes were for
Zn (x=0.24), Pb (x=0.11), and Cu (x=0.09). The lowest ratios were for N1 (x=0.04), Hg (x=0.006),
and Cd (x=0002)
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The ratios for total SEM' to AVS exceeded one at Location 19-20. The ratios for the remaining four
locations (F-2, C-3, 17-18, and M-1) were below 0.3.

The sediments samples collected in July 1995 had individual SEM to AVS below 1, and except for
Location 19-20, had total SEM to AVS ratios lesis than 1. The total SEM to AVS ratio at Location 19-20
was 1.5. Based on the AVS partitioning models in the literature, none of the sediments are expected to
generate divalent metal induced toxicity, with the possible exception of Location 19-20.

The data collected during this investigation at LCP indicate that AVS is present in the sediments at
concentrations in the range of those that have been reported in manne sediment (Di Toro et al., 1990).
However, based on the molar SEM to AVS rattos, it does not appear that the metals (Zn, N1, Cu, Cd, Pb.
and Hg) in the sediment from marsh adjacent to LCP would be responsible for toxicity to benthic species.

Grain Size Analysis/Total Organic Carbon

Tables 21 and 22 contain a summary of the grain size and total organic carbon (TOC) at each sample
location  Grain size and TOC samples were collected duning the May 1995 sampling trip. Grain size and
TOC were not analvzed for samples collected from Locations F-2, C-3, and M-1. Total organic carbon
concentrations in the marsh sediments ranged from 0.36 to 34 percent. Gravel was not observed in any
sample, and sand ranged from 3.1 percent (Loocation 19-20) to 61.8 percent (Location 48). With the
exception of location 48, siit and clay were found in the greatest percentage at all sample locations; these
locations consisted of between 75.7 percent {Location 17-18) and 87.1 percent (Reference) of silt and
clay combined. Colloids were found at the next greatest percentage, but they did not exceed 21.0 percent
at any location.

10.0 EVALUATION OF THE EXTENT OF MARSH CONTAMINATION

10.

1

to

Contour Plots

Contour plots were provided by Geosyntec Consultants (Atlanta, GA) using the sediment analyucal
results from this project. These plots indicate the distribution of Aroclor 1268 (Figures 4a and 4b) and
the distribution of Hg (Figures 5a and 5b) within the sampling area.

The plots indicate that the common source area for Hg and Aroclor 1268 contamination in sediment 1s
from the outfall lagoon area of the chlor-zlkali plant. Differences in their physical transport and
dispersion into the marsh would account for the differences in the two plots. Little accuracy of the
contours 1s likely in the north marsh.

Core Samples

To determune the concentration of contarminants at different depths, core samples were collected from the
tollowing gnd nodes 31, B2, E3, F2 11, 112, H3, H4, J1, and L1. Cores were also collected from the
following locauons outside of the marsh  Gibson Creek (109), Purvis Creek (110), Turtle Creek,
upstream of the confluence with Purnvis Creek (108), and the Drainage Channel (114). The sampling
locations were selected based on the proximty to known or suspected contaminant release points or
depositional areas. maximum surtace concentrations observed prior to the October 1995 sampling, or to
provide a transect across a portuon of the marsh. - A 60 centuneter (cm) by 5 cm acetate core was inserted
nto a stanless steel core device A plastic nose piece was screwed onto the bottom of the coning device.
An eggshell stop device was not used so that the sediment was not disturbed while pushing the core nto

Total SEM = SEM,, = SEM,, = SEM, , + SEM, + SEM,, + SEM,,,
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the sediment

The core was manually pushed into the sediment and then extracted. The acetate core was removed from
the stainless steel sleeve, and the core was sectioned using a razor knife. A section of sediment was
removed from the following sections: 0-6 cm; 12-18 cm; 24-30 cm; and (if possible) 54-60 cm. The
sediment was placed into the appropnate glass jar. The remaining sections (6-12 cm; 18-24 cm, and 30+
cm) were placed into glass jars and archived. Due to some compression of the sediment while pushing
the core into the sediment, not all sections were available for analysis. Each section was analvzed for
PCBs, BNAs, and Hg.

PCBs

With the exception of Location E3, the samples collected from the grid contain higher PCB concentrauons
at the surface (0-6 cm) than at depth (Table 5). The same trend ts also apparent for the samples collected
from the Turtle River (108) and Gibson Creek (109).

The core sample collected from Purvis Creek (110) indicates that the concentration of PCBs increases
with depth. The location of these samples 1s on the upstream side of a depositional island at the mouth
of Purvis Creek and Turtle River. The concentration of PCBs at the surface was 0.25 mg/kg, but the
concentration increased to 5.4 mg/kg at depth.

Mercury

With the exception of Location E-3, the samples collected from the grid contain higher Hg concentrations
at the surface (0-6 cm) than at the depth (Tables 7). The same trend is also apparent for the samples
collected from the Turtle River (108) and Gibson Creek (109).

The core sample collected from Purvis Creek (110) indicates that the concentration of Hg increases with
depth. Again, this sample was collected from a depositional area downstream of the site. It should be
noted, however, that the concentration of Hg in this sample was very low, compared with the samples
collected from the marsh.

The results of the core samples indicate that generally, the concentration of Hg and PCBs decrease with
depth. The excepuon 1s at Location E-3, where the concentrations remain relatively consistent with depth
and the samples collected from the depositional island in the mouth of Purvis Creek. These samples
indicate that the concentration of Hg and PCBs increases with depth.

BNAs

Sampling locations for sediment analvses tor BNAs were selected based upon known or suspected
contarmunant release pomnts and depositional arcas No obvious trends are apparent in the distribution of
BNAs with sl depth - Some locations had consistent BNA concentrations from the surface 1o a depth
ol approximately 30 inches, while others tended 1o increase or decrease with depth. Depth-related BNA
data 1s located in Table 13

1 WATER CONTAMINATION
Surtace water samples were collected 1 Julv 1995 The sample container was immersed in the water column,
oriented in an upstream direction, and dllowed to {ill to volume. Disturbed sediment and floating debris were

excluded tfrom the sample.

Addivonal water samples from process area seeps and french drains were collected following a rain storm. Water
were collected from the following locations' the wastewater treatment plant (WWTP) effluent, the south seep french
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drain, the north seep french drain, and the storm drain.  All samples was submitted for chemical analysis of PCBs
and total and dissolved TAL metals. Samples for analysis of PCBs were collected in 1-liter wide mouth amber
glass bottles and held at 4 degrees Centigrade (°C). One sample for PCB analysis was collected into clear glass
1-liter bottles wrapped with aluminum foil to exclude light. Samples for analysis of total and dissolved metals were
collected into 1-liter polyethylene bottles. The total fraction was defined as the concentration detected in an
unfiltered sample after vigorous digestion, whereas the dissolved fraction was defined as those constituents that
pass through a filter of a specified pore size. The water samples for analysis of total metals were acidified with
nitric acid to a pH of less than 2, and held on ice at 4°C. Prior to preservation, the samples for analysis of dissolved
metals were filtered through a membrane prefilter and a 0.45 um glass fiber filter. The filtrate was collected into
a ]-liter polyethylene bottle and preserved as described previously. A stainless steel barrel filter under mtrogen
pressure was used to filter all samples. The filter apparatus was decontaminated prior to use and between samples.

11.1 In-Situ Water Quality

Water quality parameters were measured to obtzin general information on major water quality parameters
at the site. No attempt was made to collect definitive information of spatial or temporal fluctuations in
water quality parameters.

[n-situ water quality was determined at the outfall adjacent to Purvis Creek on 11 and 12 July 1995 (Table
23). A Hvdrolab™ Survevor 111 was deploved at sample Location 18.  Data were collected over a 24-hour
period to determine the range of water quality associated with incoming and outgoing tides. Data
collected by the Hvdrolab™ Surveyor III included temperature ( €), conductivity [millisiemens per
centimeter (mS/cm)], salinity [parts per thcusand (ppth)], dissolved oxygen [percent saturation (%
saturation) and milligrams per liter (mg/L)], reduction/oxidation potential [millivolts (mV)], and depth
[meters (m)] (Table 22) The data were automatically logged to the instrument at | 5-minutes intervals
and downloaded 1o a personal computer at the end of the 24-hour data collection period. The Hydrolab™
Surveyor Il was calibrated prior to use as per the methodology detailed in the Hydrolab Corporation
Owners Manual (1985) and ERTC/REAC SOP #2041, Operation of the Hydrolab Surveyor Il Water
Quality Management System.

Duning the 24-hour period of data collecuon, there were two periods (2000 to 0230 and 0630 10 0915)
when the urut did not function due to flooding of the instrument. It also appears that duning low tides the
probe of the Hvdrolab™ Survevor [II may not have been completely submerged. Durning low tides, depths
of 0 meters were recorded for up to 2.5 to 3 hours prior to and after the slack low tide. Durning these
penads of low tide, the salinity values were O ppt, the conductivity values were O mS/cm, and oxygen was
near 100 percent saturation.  These values indicate that the probe may not have been fully submerged.

The data discussed below are limited to the times the instrument was collecting and logging data

Temperature ranged from 23.9 10 34.3°C Temperature appeared to depend on tidal cycle and time of
dav. The earlv mormng low tide temperatures were lower than the late afternoon low tide temperatures.
and temperature peaked during the slack low tide and gradually decreased with the incoming tide. The
pH ranged from 7.2 to 8 O uruts. The pH also appeared to depend on tidal cycle; pH ranged trom 7.2 to
7 4 units during low tides and from 7 & to 8 0 units dunng high tides. The pH and temperature values
were recorded dunng low tide eveles, although based on other parameters it appears that the probe mav
not have been submerged during these periods and the data mav not be meaningful

Conductvity and salinitv vajues were onlyv obtained for high tides. Duning low tides the instrument
reported conductivity and sahmity values of O mS/cm and O ppt, respectively. During the incoming
through the outgong high tide. conductivity ranged from 3.3 to 3.9 mS/cm, and salinity ranged from 1.8
to 2.1 ppt. Both of these values peaked at high slack tide. Dissolved oxygen ranged from 41.9 to 105.3
percent saturation or 3.1 to 7.5 mg/L. Dissolved oxygen levels appeared to decrease during the incoming
ude, fall to the lowest values at slack hugh tide and increase with the outgoing tide. During outgoing tide.
the dissolved oxygen gradually increased from 41.9 to 59.4 percent saturation between 1045 and 1300
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Between 1300 and 1315 the dissolved oxygen jumped to 100 percent saturation. It appears that between
these times the probe may not have been submerged. Redox potential, like dissolved oxygen, conductivity
and salinity, also appears to have peaked (308 mV) at high slack tide, gradually increasing and decreasing
with the incoming and outgoing tides, respectively.

Polychlonnated Biphenyls

Surface water samples collected from eight locations on the site were analvzed for Aroclor 1268. The
results ranged from below the detection limit to 66 ug/L at LCP 19-20 (Table 24).

Mercury

Surface water mercury concentrations were measured in both filtered and unfiltered samples that were
taken in several tributary streams in and upstream of the marsh. Mercury was not detected in any of the
filtered samples, but concentrations in the unfiltered samples ranged from 0.20 mg/L at Location 44 to
10 mg/L at Location 35-36. Mercury concentrations in surface water were highest at the pomt of outtall.
and decreased with increasing distance from that location (Tables 25 and 26).

Other Target Analvte List Metals

Surface water samples were collected from eight locations on the site (Tables 25 and 26). Filtered and
unfiltered samples from each location were submutted for TAL metals analysis. Aluminum was detected
1n all exght of the unfiitered samples wath the highest concentration in sample LCP 43 (2,700 wg/L) and
was below the detection limit 1n all eight of the filtered samples. Barnum was detected in all eight of the
unfiltered samples with the highest concentration 1n sample LCP 35-36 (140 wg/L) and 1n all eight of the
filtered samples with the highest concentration in sample LCP 35-36 (170 wg/L). Calcium was detected
1n all eight of the unfiltered samples with the highest concentration in sample LCP 35-36 (350 mg/L) and
in all eight of the filtered samples with the highest concentration in sample LCP 35-36 (310 mg/L).
Copper was detected 1n one of the unfiltered samples (LCP 35-36 at 5.1.g/L) and in one of the filtered
samples (LCP 45 (17 ug/L). Iron was detected 1n all eight of the unfiltered samples with the highest
concentration in sample LCP 43 (1,800 ug/L) and 1n all eight of the filtered samples with the highest
concentration m sample LCP 17-18 (100 ug/L). Lead was detected in six of the unfiltered samples with
the highest concentration in sample LCP 43 (34 ug/L) and 1n two of the filtered samples with the highest
concentration 1 sample LCP 43 (20 ug/l.). Magnesium was detected 1n all eight of the unfiltered samples
with the highest concentration in sample LCP 10-11 (930 mg/L) and 1n all e1ght of the filtered samples
with the lighest concentration in samples LCP 10-11 and LCP 44 (860 mg/L.). Manganese was detected
in all eight of the unfiitered samples with the highest concentration in sample LCP 17-18 (310 ug/L) and
i all eight of the filtered samples with the highest concentration in sample LCP 17-18 (230 ug/L)

Potassium was detected 1n all eight of the unfiltered samples with the highest concentration n sample
LCP 10-11 (300 mg/L) and in all eight of the filtered samples with the highest concentration in sample
LCP 10-11 (280 mg/ly Sodium was detected 1n all exght of the unfiltered samples with the highest
concentrauon mn sample LCP 10-11 (7,200 mg/L) and 1n all exght of the filtered samples with the highest
concentration wn samples LCP 10-11, LCP 17-18, and LCP 46 (6,800 mg/l.). Vanadium was detected
in all etght of the unfiltered samples with the highest concentration in sample LCP 17-18 (14 ug/L) and
in all exght of the filtered samples with the highest concentration 1in sample LCP 10-11 (13 ug/L). Zinc
was not detected in the unfiltered samples but was detected 1n six of the filtered samples with the highest
concentration in sample LCP 45 (32 ug/l)

Organomercury Compounds
Several water samples were collected from the facility area of the site for mercury speciation analvses.

These samples were collected to assist with the evaluation of the water treatment and facility release
processes on site
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Water samples were collected from known drain systems on site. Effluent from the wastewater treatment
facility, and storm water from the south seep french drain, north seep french drain and storm drain were
collected. Water samples were collected i1 32-ounce clear polyurethane bottles. Bottles were
submerged just below the surface and filled The samples being analyzed for organomercury compounds
were shipped to Aqua Survey, Inc., Flemingtcn, New Jersey.

Water collected from the effluent and dram systems at the L.CP site displayed MeHg as the onlv
organomercury compound (Table 27). Neither dimethylmercury nor diethylmercury were detected in the
water samples collected. The South Seep French Drain displayed the highest total Hg levels (88,000
ng/L) and also the highest concentration of MeHg (180 ng/L). Elemental Hg was found to be at 0.47 ng/L
at the South Seep French Drain. The North Seep French Drain had a concentration of MeHg of 27 ng/L.,
while the elemental and total Hg concentrations were 0.2 ng/L. and 2,700 ng/L, respectively. The Storm
Drain displayed the highest elemental Hg levels at a concentration of 8.6 ng/L.

The water effluent and seep sample total Hg levels were found to weakly correlate with the MeHg levels
in the water samples (r=0.61). This loose correlation may be a factor of the solubility (K,,,) of Hg versus
the actual concentration/rate of methylation dependency. Elemental and MeHg in water samples did not
correlate (r=0.32).

BENTHIC MACROINVERTEBRATE EVALUATICN

Benthic invertebrates display attributes which make them suitable orgamsms for study to evaluate environmental
impacts. These attributes are as follows: a sedentary lifestyle; relatively short life spans; they inhabit the sediment
water interface; and different species display different levels of tolerance to contaminants (Dauer et al. 1993).
Therefore, benthic invertebrates can be used to evaluate and monitor contaminated areas, establish spacial and
temporal distributions of contaminant impacts, and determine the magnitude of the impacts (Bilyard 1987) In
addition, benthic invertebrates are strong indicators of impacts to higher trophic levels because of their place
the food web.

Modifications in benthic invertebrates assemblages in response to environmental contamination have been studied
in manne systems. Little information 15 available on the ecology of the benthic invertebrate communities in the
Brunswick estuary; however, several studies have investigated the benthic invertebrate communities in southemn
marsh systems (Sacco 1994). Therefore, benthic invertebrates were sampled to determine impacts to the
commumity structure from site-related contaminants. In thus investigation, benthic invertebrates are defined as those
organisms that will pass through a 2-mm steve and impinge on a 0.5 mm (500 um) sieve. These orgamisms
tradiionally account for approximately 90 percent of the biomass and 70 percent of the numbers 1n an estuarine
salt marsh

12,1 Benthic Commumty Methods

Sediment samples were collected as described 1in Section 9.0, The results of the field screening and
exisuing data were evaluated and used to szlect four on-site locations and one reference location for
benthic invertebrate samphng  The locations selected were situated in the marsh west of the site and
south of the causeway  The kxauons were adijacent to the outfall (Location 35-36), 11 a tributary draining
the lagoon area (Location 19-20). in a tnbutary draining the marsh approximately 150 feet west of the
lagoon area (Locauon 17-18), and in a tnibutary draining the marsh approximately 1000 feet west of the
lagoon area (Location 10-111 A reterence location n Troup Creek was also selected.

A total of 10 replicates trom cach location were collected from a | -square meter portion of the intertidal
marsh using a 3-cm diameter acetate core  Samples were collected by pushing the core approximately
5 c¢m nto the sediment, gentlv rotating the core to shear off the sediment, and then slowly withdrawing
the core from the sediment 1f the sediment cid not remain in the acetate sleeve, a plastic cap or gloved
hand was placed on the top of the sleeve. The sleeve was pulled out of the sediment while the suction,
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maintained by the plastic cap or hand, held the core 1n place. The sediment was carefully removed from
the acetate sleeve and placed into the sample contamer. Since chemical analyses were not performed on
the samples collected in this manner, the acetate sleeve was reused between replicates.

The samples were held n coolers on wet ice prior to field sorting. To separate the invertebrates from the
sediment, a portion of the core was placed on a 2-mm sieve and rinsed with water. To minimize the
volume of water used and expedite the separation of the invertebrates from the sediment and debnis, a fine
streamn of water from a spraver was used. All invertebrates, sediment tubes, and debnis retained by the
sieve were preserved in the field with a 10 percent formalin solution.

Benthic invertebrates were sorted, counted, and classified to the lowest possible taxa. Each identified
taxa was also assigned to a feeding guild. The feeding guilds were described as sub-surface feeder,
surface feeder, and carnivore (Table 28).

12.2 Benthic Community Results and Discussion

The total mean density was 97,723 organisms per square meter (organisms/m?) and mean infaunal densitv
was 95,926 organisms/m?®. A total of 29 taxa were found in the 49 total samples examined and location
17-18 displayed the highest mean density of 175,813 organisms/m’. A summary of results are presented
in Table 26 and in Appendix H.

Ohgochaetes (subsurface feeder) and Manayunkia aesturina (surface feeder) were the domnant
organisms at all sample locations. All locations contained similar proportions of these species, but the
ratio of oligochaetes to M. aesturina at Location 35 {outfall (OF) ditch] was nearly equal.

Species abundance and diversity were similar at all locations and no significant differences (p<0.05) were
noted between the numbers of organisms observed and the concentration of contaminants. The reference
location also extubited a comparable distribution of the dominant organisms. However, there were large
differences in the number of orgarusms found in the individual core samples. This confounded the
analysis of any relationship between contaminant concentration and invertebrate density.

The benthic commurty was dominated by surface feeders which compnsed 53 percent of the organisms.
Sub-surface feeders (28.6 percent) and nematodes (18.4 percent) comprised the remaining portion of the
community. The most abundant species was the surface feeding Manayunkia aestuarina, that was found
to compnse 46.6 percent of the samples. Omnivorous species were comprised mostly of juvenile shnmp
and crabs, which represented less than | percent of the total benthic invertebrates. Carmivorous species
were found at all locations; however, Tabinidae were only found at the reference location (Table 26)

In general, the LCP marsh had a low diversity of feeding guilds. The samples were domnated by
surtace-deposit feeders and shallow-burrowing subsurface deposit feeders. This conclusion s simular to
that found 1n Gaston and Nasci (1988). Surface feeders may be less susceptible to sediment contarminants
than subsurface feeders (Gaston and Young 1992).  Streblospio benedicti was only found at the
contarmunated locations and at hugh densities. S. henedicri 1s a surtace deposit feeder, classified as an earlv
colomuzer 1n the succession of benthic communities. The imbalance of the feeding guilds 1n favor of earlv
successional species may indicate that the communities were not 1n equilibnium (Gaston and Young
1988). Equilibnum species are long-hved species that dominate 1n undisturbed or unstressed habitats,
whereas opportunustic species are short-lived that dominate disturbed or stressed habitats (Dauer 1993)

Acute pollutant stresses result in mortahities and sensitive species disappear from communities (Bilvard
1987). Chronic pollutants, although less dramatic in their effects can result in decreased recruitment,
growth, fecundity, or induce another physiological changes and ultimately result 1n changes in the
community (Bilyard 1987). Differential survival among species 1s the primary mechamsm leading to
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shifts in community dominance and diversity (Scott 1989).

The results of a Commencement Bay, WA study indicated that increasing the concentration of
contaminants resulted in a continuous decline in abundance and biomass of all species (Becker et al.
1990). Abundance did not appear to be affected by site contaminants during this study at the LCP site.
The interpretation of chemical specific effects on abundances and structure are based on correlations
among parameters, therefore, no causal relahonship can be established . This problem is compounded
by the lack of chronic test methods that can be used to predict contaminant effects on abundances and
interpret significant community changes (Scott 1989).

Low faunal densities of pollution tolerant species (C. capitata and Nereis glandicincta) were found in
areas with organic matter concentrations that approached 3.5 percent (Raman and Ganapati 1983). Two
locations from the site exhibited total organic carbon levels above 3.5 percent (Location 10-11 and
Reference Area), vet did not display alteration in faunal densities compared with the remaining locations
with lower total organic carbon values. Therefore organic enrichment does not appear to play a role in
the densities of pollution tolerant species at the site.

C. capitata are considered relatively tolerant of pollution 1n a study of Commencement Bay (Becker et
al. 1990). However, pollution tolerant and sensitive taxa vary depending on location. The varation mayv
also be due to differences 1n life history of the organisms (Seitz and Schafner 1995). Trends in
opportunistic species and equilibrium species composition may be the best indicators when analvzing
commumty structure trends in disturbed environments (Dauer and Alden 1995).

In sediments composed of silt-clay, responses to disturbances during the colomzing phase include a shift
from subsurface deposit feeders to those inhabiting and feeding on surface sediments and suspensions
(Scott 1989). This response is not alwavs observed in other grain-size distributions. Sediments collected
in the benthic analvsis were pnmarily composed of a silt-clay distnbution; therefore the grain size
distribution alone mayv account for the species present at the site. Macrofauna depend on spacial
partitioning to mamntamn diversity; therefore, their diversity can be affected by sediment instabilitv
(Warwick et al. 1990)

13.0 SEDIMENT TOXICITY TESTING

131 Leptocheirus plumulosus Toxicity Testing Procedures
Sediment toxicity was evaluated using a standard 10-day, acute test using an amphupod, Leptocheirus
plumulosus. Leptocheirus 1s a representative estuarine benthic macroinvertebrate for the area. Test
endpoints included survival and sediment avoidance (Table 29, Appendix I).

132 Leptocherrus plumulosus Results and Discussion
The 10-day acute sohid phase Leptocherrus plumulosus toxicity assay indicated no observed behavioral
differences between amimals exposed to the control and reference sediments and the contaminated test
sediments. In additon. the same assav indicated no statistical difference (p<0.05) in the survival between
all treatments (Table 29 Appendix [) Control survival was 90 percent while survival 1n organisms
exposed to site samples ranged from 63 10 92 percent survival.

133 Shrimp Toxicity Testing Procedures
Sediment toxicity was evaluated using a standard 10-day, acute test using a shrimp, Penaeus vannamet.

Penaeus 1s a representative estuanne macromvertebrate for the area. Test endpoints included survival
and sediment avoidance (Table 29, Appendix I).
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13.4 Shrimp Toxicity Results and Discussion

The 10-day acute solid phase Penaeus vannamei toxicity assay indicated noc observed behavioral
differences between animals exposed to the control and reference sediments and the contarmnated test
sediments. In addition, the same assay indicated no statistical difference (p<0.05) in the survival between
all treatments (Table 29, Appendix I). Control survival was 97 percent while survival of organisms
exposed to site samples ranged from 94 to 100 percent survival.

EMBRYO TOXICITY TESTING

Sediment samples were collected in May 1995 and submutted for an embryo toxicity test, which were conducted
i August 1995. These tests were conducted as a "range finding/exploratory” effort, anticipating a potential need
to conduct more detailed work at a later date.

Although there 1s evidence that some PCBs are relatively nontoxic, some PCB congeners have been found to be
highly toxic (Tanabe et al. 1987). Correlations of poor survival in fish eggs with elevated concentrations of PCB
have been noted m several aquatic svstems, indicating that embryo toxicity may represent a sensitive endpoint for
assessing PCB related effects (Harmis et al. 1994).

Teratogenic effects of mercurv in fish have also been reported. Exposure of fish embryos to mercury contaminated
waters 1s somewhat inhibited by chorion of the egg (Weis and Weis 1991). However, adverse effects have been
noted as a result of exposure to waterborme mercury at a concentration range of 0.2 to 100 ug/L (Wiener and Spry
1994) (Table 30; Appendix J).

14.1 Methods

The methods are described 1n detail by Cooper etal. (1991). Bnefly, Japanese medaka (Orvzias latipes)
stock were obtained from Carolina Biologaical Supply (Burlington, NC) and maintained 1n a flow through
activated carbon water filtenng svstem. Eggs were collected from females on 17 August 1995, and each
egg was separated and examined for fertilization and stage of development. Each egg was then placed
in a Teflon-capped glass vial containing 1 mL of rearing solution (NaCl, 10 percent (w/v), I mL: KCI,
0.3 percent, 1 mL:CaCl2H,0, 0.4 percent, | mL, MgSO 7H,0, 1.63 percent, 1 mL. H,0, 95 mL) and
test solution (LCP site and reference sediment) at a concentration of 10 mg sediment/mL. Each embrvo
was stored at 20°C and exarmuned daily for occurrence of lesions. Stages of development were scored for
each embryo and survival was determined at three days post hatch. A total of 36 endpoints were scored
in addition to survival

142 Results

No lestons, monahty or delav in development were observed in the control (rearing solution). One minor
reversible lesion (head hemorrhage/congestuon) was noted in the reference sample. No mortality was
observed in the reference sediment. however delaved hatching was shown although all embryos hatched.
Locauon 17-18 displaved the most severe eflects, with 10 percent mortality and a total of seven lesions
The major lesions consisted of heant edema, low blood flow, tail abnormalities, and volk sphere
hemorrhage. A total of six lesions were observed 1n embryos exposed to sediments from Location 19-20
and one embrvo displaved a total of five lesions, that ultimately resulted 1n death.  Location 10-11
displaved similar results with a total of six lesions observed, resulting in the death of one embryo
Locaton 36 was the only sample from the LCP site that did not display mortality, although it did display
lesions (Table 30)

143 Discussion

The lesions observed are consistent with lesions known to be associated with dioxins, furans. and PCBs
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These lesions could also be associated with mercury exposure since common types of lesions include
craniofacial (cyclopia, fusion of eyes), cardiovascular, and skeletal flexures in fish exposed to mercury
in the aquatic environment (Weis and Weis 1991). Harmis et al. (1994) found slowing of the blood flow
in caudal vein, tube heart formation, and various hemorrhage lead to necrosis and death, these lestons
were identical to those seen in embryos exposed to various concentrations of TCDD and PCB congener
126. PCB congeners 81, 77 and 126 have also been shown to be embryotoxic in medaka (Harris et al.
1994). The pattern of the lesions and similarity with other reported lesion types strongly indicate a toxic
response to planar halogenated aromatic hycrocarbons (Harns et al. 1994; Wisk and Cooper 1990:
Cooper et al. 1991).

Cumulative mortalities have been shown to mcrease around the time of hatching and continue through
the absorption of the yolk, indicating that these mortalities are associated with the uptake of the lipophilic
compounds in the embryo duning yolk absorption (Harris et al. 1994). The present study did not indicate
this type of effect but sample sizes were sma!l and mortality remained fairly low. However, the effect
described by Harmis et al. (1994) may be more pronounced in extracts compared with the solid phase
method employed here.

15.0 FIDDLER CRAB BODY BURDEN EVALUATION

15.1

Fiddler Crab Bodv Burden Matenals and Methods

Fiddler crabs (Uca sp.) were collected from several of the same locations as those utilized for the benthic
macroinvertebrate and toxicity assay sampling. Samples from each location were placed in 32- ounce
glass jars and placed on 1ce. Organisms were pooled from each location to provide sufficient mass for
analysis (Tables 31-36; Appendices E, F, and G).

Fiddler Crab Body Burden Results and Discussion

Mercury concentrations for fiddler crab collected in May 1995 were elevated at the outfal] with a mean
concentration of 2.6 mg/kg (range 1.5 - 4.1 mg/kg dry weight). A gradient of Hg away from the site was
observed 1n fiddler crabs utilizing the areas selected. Fiddler crabs from Location 19-20 contained a
mean concentration of 2.8 mg/kg (drv wt.). Location 17-18 displayed a mean Hg concentration of 2.0
mg/kg, whereas the next location down gradiznt (Location 10-11) had a mean Hg concentration of 0.7
mg/kg Mean Hg in fiddler crabs was found to be 0.05 mg/kg at the reference location. Fiddler crab
uissue burdens positivelv correlated with sediment Hg concentration from each location (r=0.78).

Fiddier crabs were also collected 1in October 1995 from Locations 19-20 and 17-18. and a location on
the Litle Satilla. A staustical companson of the whole body concentrations of fiddler crabs collected at
Locauon 17-18 1n Mav 1995 and October 1995 demonstrated that there was no seasonal difference 1n the
bodv concentrations of PCBs

In the Mayv 1995 samples, PCB 1268 concentrations were found to positively correlate with tissuc
burdens in Uca sp (r=1.0) Concentrations of PCB were highest at the outfall (mean 43 mg/kg) and
became successively lower with distance from the outfall (Location 19-20 mean PCB concentration 68
mg/kg. Location 17-18 mean PCB concentration 40 mgkg, Location 10-11 mean PCB tssuc
concentration 4.9 mg/kg). The reference location displaved a mean PCB tissue concentration of .08
mg/kg. Lipid normalized PCB concentrations are also presented in Tables 31 and 34.

1521 Lipds

As can be seen in Tables 31-33, the fiddler crab percent whole body lipid content decreased
dramatically in Mav 1995 at Locations 35 (outfall), 19-20, and 17-18 Based on the lipid values
there 1s a 36 to 45 percent reduction in the whole body lipid content of the fiddler crabs at the
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most highlv contaminated areas.

Evaluations were made for other species analyzed. However, the fiddler crabs were the only
organisms to demonstrate a reduction in body lipid content.

Lipids are important sources of energy and structural components in many vertebrate and
invertebrate species. Studies examining changes in hipid concentrations in response to
environmental pollutants found that lipid content and synthesis was negatively impacted by
varying levels of contamunants (Cunningham and Williams, 1972, Kawai et al., 1988 Tulasi et
al, 1992) Lipid content 1s known to change during maturation of the fiddler crab (Mourente
et al., 1994), All collected crabs were males and of similar size, so as to minimize natural
varations between individuals.

As noted above, it was found that fiddler crabs collected in highly contaminated areas had
reduced percent whole body lipid content compared to areas of lesser contamination. A similar
study found a sigruficant reduction in lipid content in relation to the application of the mosquito
pesticide, fenthion (McKenney et al., 1996).

It 1s possible that these reductions in lipid content may have sub-lethal effects on crab
populations such as reduced fecundity, behavioral disadvantages, reduced growth and
maintenance problems. Most studies examining lipid composition have concentrated on
reductions of lipids within specific organs but few have addressed potental energetic costs
associated with these reductions. Lead accumulation in a freshwater fish was found 1o
significantlv decrease lipid metabolism (Tulast et al., 1992) and 1t was hypothesized that lead
accunulation mav therefore decrease fish fecundity as lipids are known to play an important role
in teleost reproduction. Studies on the effects of trichlorobenzene, a lipophilic organochlonne,
on the lipid composition of diatoms found that cell counts and chlorophyll a concentration were
greatly reduced after several days of exposure thereby potentially decreasing photosynthetic
rates (Sicko-Goad and Andresen, 1993). Whle vanables, such as age, sex and weight (Larsson
etal, 1993. Mourente et al., 1 994), must be considered when assessing the effects of decreased
hipid content on the overall health of an organism such as fish or fiddler crabs, it appears that
decreased hipid composition mav cause sub-lethal effects on vanious physiological functions of
a given orgamism

1ot BIL.UE CRAB BODY BURDEN EVALUATION

16.1

Blue Crab Bodv Burden Matenals and Methods

Blue crab (Calinectes sapidus) were collected from the site (Purvis Creek up- and downstream of the site
and the Turtle River) and reference arca using 10- and 13-foot otter trawls. Crabs were collected by
deploving and towing the trawls from the vessel stern at slow speed. Typical trawls were approximately
10 munutes 1n duration and trom several hundred to several thousand feet in length. The collected blue
crabs were retained in 3-gallon plastie buckets filled with site water. The blue crabs were transferred to
48-quart coolers and depurated tor 24 howrs prior to processing. The depuration coolers were lined with
galvaruzed 0.2 3-inch mesh and elevated approximately | inch above the bottom to prevent the specimens
tfrom comng i contact with tecal material - The chambers were filled with approximately 6 inches of
water collected from the reterence area and were secured 1n the air-conditioned trailer on-site

Followang depuration. the blue crabs were sacnficed, weighed. dissected, and separated into edible and
mnedible samples The edible sample consisted of muscle ussue removed from the lateral portions of the
crab, and the inedible sample consisted of the remaining carcass. The edible portion of the crab was
separated from the carcass by hand and by using a disposable scalpel and forceps. Each individual
sample was weighed to the nearest 0,01 gram and transferred into appropnate sample containers. The
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edible portion was wrapped in aluminum foil and labeled with the sample location, date, and requested
analyses using a permanent marker. The foil package was then placed in a resealabie plastic bag. The
inedible portion was either wrapped in aluminurn foil and resealable plastic bags as described previously,
or placed into a wide-mouth glass jar labeled with the sample location, date, and requested analyses using
a permanent marker. The samples were placed on wet ice, and shipped by overnight carmier directly 1o
the REAC Biology Laboratory in Edison, New Jersey. Prior to analysis, the samples were homogenized
and aliquots of the homogenate were withdrawn for subsequent analytical determinations.

Biue Crab Body Burden Results and Discussion

Blue crab were collected from four locations in May 1995 and analyzed for Hg, PCBs (specifically
Aroclor 1268), percent lipids, and percent moisture (Tables 37 - 40)). Seven blue crabs were collected
from Purvis Creek upstream of the outfall canal, Purvis Creek downstream of the outfall canal, and from
the Turtle River downstream of Purvis Creek. Nine blue crabs were collected from the reference area.

The mean Hg concentration (in mg/kg, dry weight) in edible tissue for crabs collected from the reference
area was 0.4 mg/kg; from Purvis Creek upstream of the site was 7.1 mg/kg, from Purvis Creek
downstream of the site was 10.1 mg/kg; and from the Turtle River was 1.2 mg/kg. This indicates that the
Hg contamination in the edible tissue of blue crab was highest downstream of the site. The same trend
was noted with the concentration of Hg found in inedible tissue (the remaining carcass). The lowest
concentration was detected at the reference area (0.1 mg/kg) and the highest concentration was detected
in Purvis Creek, downstream of the outfall cana. (2.4 mg/kg). Whole body concentrations were calculated
for each crab. The mean whole body concentration of Hg was lowest at the reference area and highest
in the Purvis Creek, downstream of the outfall canal.

The mean PCB concentration (in mg/kg, dry weight) in edible tissue for crabs collected from the reference
area was 0.2 mg/kg; from Purvis Creek upstream of the outfall canal was 2.0 mg/kg;, from Purvis Creek
downstream of the outfall canal was 1.6 mg/kg; and from the Turtie River was below the detection himit.
This indicates that the PCB contarmination 1n the blue crab edible tissue was highest directly downstream
of the site. The same trend was noted with the concentration of PCBs found in inedible tissue. The
lowest concentration of PCBs was detected at the reference area (0.2 mg/kg) and the highest
concentration was detected in Purvis Creek, downstream of the outfall canal (2.4 mg/kg). A whole body
PCB concentration was calculated for each crab. The highest whole body PCB concentration was noted
in Purvis Creek, upstream of the site (4.9 mg/kg). This indicates that blue crab may move with the tides,
resulting 1n crabs with a hugher concentration of PCBs located upstream of the site.

The same general rends in concentrations were noted when the results were normalized for percent lipids
(PCB results) or converted to wet weight. The highest body burden results were detected in the tissue
samples collected 1n Purvis Creek downstrezm of the outfall canal, and the lowest concentrations were
detected in the blue crab collected from the reterence area. Blue crab results are presented in Tables 37-
40 and Appendices E and G

In addition, blue crab were collected 1n Octooer 1995 and analyzed for whole-body mercury and PCBs
(Table 41) For this collecuon, the reference samples were collected from the Little Satilla River. The
concentration of mercurv from the reference area (Little Satilla River, 0.14 mg/kg) is similar to the
esumated whole-body concentration for blue crab collected from Troup Creek in May 1995 (0.1 mg/kg)
The average Hg concentration in blue crab from Purwvis Creek, downstream from the outfall was 4 |
mg/kg, which 1s shightly higher than the blue crabs collected 1n May 1995 (2.9 mg/kg).

KILLIFISH BODY BURDEN EVALUATION

171

Killifish Body Burden Matenals and Methods
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Killifish (Fundulus heteroclitus) were collected using minnow traps. The minnow traps, baited with
bread or pieces of blue crab, were deploved throughout numerous tidal cycles at vanous locations on-site
and In the reference area  The traps were checked routinely, and any killifish collected were removed and
transferred to a 5-gallon plastic bucket. The kllifish were transported to the staging area, and the fish
from the same location were placed mnto a 48-quart cooler with approximately 6 inches of site water. An
aeration systern was set up and the fish were allowed to depurate overnight. The following day, the fish
were measured (total length) and weighed to the nearest 0.01 gram. Medium-sized males were selected
for analvsis. Because approximately 30 g of tissue were required for analysis, fish were composited.
Usually five to seven fish were required to create a 30 g composite. The fish were wrapped 1n aluminum
foil, placed into a ziplock bag, and frozen. The fish were shipped to the REAC Biological Laboratory.
Edison, NJ for homogenization. An aliquot of the homogenate was removed for Hg, PCB, percent
moisture, and percent lipid analysis.

Killifish Body Burden Results and Discussion

In July 1995, killifish were collected from four locations as follows: reference area, the outfall (35). the
confluence of the outfall canal and the drainage ditch (71), and Location 43. The whole bodv
concentration of Hg was the highest at the outfall (mean of 3.4 mg/kg, dry weight [0.7]1 mg/kg, wet
weight]), followed by Location 71 (2.4 mg/kg dry weight {0.61 mg/kg, wet weight]), Location 43 (1.0
mg/kg [0.24 mg/kg, wet weight) and the reference area (0.1 mg/kg dry weight [0.023 mg/kg, wet weight])
(Table 42).

Several studies were located which compared Hg body burden concentrations to an effect. Mortality,
decreased appetite and decreased activity were observed in rainbow trout (Sa/mo gairdneri) displaving
whole bodv Hg concentrations of 4 to 27 mg/kg, wet weight (Mauda et al. 1971). No adverse effect was
seen 1n brook trout (Salvelinus fontinalis) with whole body Hg concentrations of 3 mg/kg wet weight
However, the same species displayed increased mortality, deformities and decreased growth at 5to 7
mg/kg wet weight. and at 24 mg/kg mortality, loss of appetite, and muscle spasms were observed (McKim
et al. 1976) The concentration of Hg tn killifish collected at the LCP site are lower than the results
eliciting a response in the above studies.

The concentrations of PCBs followed the same trend. The whole body concentration of PCBs in killifish
was highest at the outfall (mean of 96.02 mg/kg, drv weight [20.1 mg/kg, wet weight]), followed bv
Locaton 71 (60.5 mg/kg [15.4 mg/ke, wet weight]), Location 43 (3.8 mg/kg 0.89 mg/kg, wet weight])
and the reference area (0.09 mg/kg [0.02 mpg/kg, wet weight]).

Studies were not located which determined the effects of Aroclor 1268 to killifish. However, several
studies were localed which determined the efiects of various whole body concentrations of PCBs to fish
Hansen et al (1971) found that 46 mg/kg of Aroclor 1254 1n whole bodv spot caused mortality  In
another studv, Hansen et al (19735) found that 200 mg/kg whole body concentration of Aroclor 1016
caused mortaliv 1n the frv of sheepshead minnows. In a study conducted by Bengtsson (1980) cyprinid
munnow with 170 mg/kg Clophen AS0 had an inhibition of reproductive development. The concentration
of PCBs 1n kilhfish at Locations 35 (outfall) and 71 were higher than those eliciting a response 1n the
study conducted bv Hansen et al. (1971), assuming that the results presented are 1n a dry weight basis
However, studies by Mac and Seelve (1981) indicate that a whole body concentration of 4.5 mg/kg
Aroclor 1254 1n lake trout caused larval monality.

These results indicate that the highest concentrations of site contaminants were found in fish collected
adjacent to the plant outfall, with the concentrations decreasing with distance from the site. Results are
presented in Table 42 and Appendix FF. In addiion, although the mercury concentrations may not present
a problem. 1t appears that the concentration of PCBs in tissue may cause an effect.

MARSH PERIWINKLE BODY BURDEN EVALUATION
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Marsh Periwinkle Body Burden Materials and Methods

Periwinkle were collected from several of the same locations as those utilized for the benthic
macroinvertebrate and toxicity testing. Samples from each location were placed in 32 ounce glass jars
and placed on ice. Organisms were pooled from each location to provide sufficient mass for analysis.

Marsh Periwinkle Body Burden Results and Discussion

Mercury in periwinkle was elevated in the more highly contaminated areas. The distribution of
peniwinkle was found to be uneven within the marsh. Sufficient numbers for sampling these orgarusms
were only found 1n a few locations. The outfall area did not support periwinkle; therefore, Location 3,
an area within the marsh adjacent to hughly contaminated berm was sampled. At Location 5, the mean
Hg concentrations (mean ussue concentration 26.3 mg/kg dry weight) in penwinkle were found to be
slightly less than in those arumals collected from Location 17-18 (mean tissue concentration 33.1 mg/kg).
These areas had elevated Hg values in periwinkle when compared to the reference area (mean Hg tissue
value 0.6 mg/kg). Mercury tissue concentrations in penwinkle significantly correlated with sediment
concentrations at all Jocations (r=1.0). Mercury levels in periwinkle were simifar in animals collected
from both Location 5 and Location 17-18. However, the PCB 1268 levels in the same organisms were
substantially different, indicating that PCBs are not as mobile in the system as Hg.

PCB 1268 concentrations n periwinkle were elevated at Location 5 (mean concentration of 52 mg/kg drv
weight) and Location 17-18 {mean concentration of 4.1 mg/kg). The reference location had a mean
concentration of 0.05 mg/kg. All sediment values correlated with the tissue burdens observed in the snail
(r=0.99). Results are presented in Table 43 and Appendices E.

19.0 MARSH GRASS TISSUE EVALUATION

19.1

Marsh Grass Tissue Matenals and Methods

Marsh grass was collected from two on-site sampling locations (Locations 35 and 17-18) and the Troup
Creek reference location. Plants were collected from the intertidal area duning low tide. The
aboveground portion of the plant (from the immediate vicinity of the sediment sampling location ) was
collected by cutting the stems at the sediment surface with a decontaminated kmfe. The stems were gently
rinsed 1 water from the sampling location to remove loosely adhering sediment particles and to simulate
an emersion at high tide  The plants were placed 1n a plastic bucket and transported to the staging area
where thev were cut into 6-inch lengths using disposable scalpels and packaged in resealable plastic bags.
The samples were placed on wet ice, and shipped by overnight camer directly to the REAC Biology
Laboratory in Edison, New Jersev  Prior to analysis, the entire sample was homogenized; aliquots of the
homogenate were withdrawn for subsequent analytical determinations.

Marsh Grass Tissue Results and [Discussion

In Mav 1995 the aboveground portions ol the plants were analyzed for Hg, PCBs (Aroclor 1268),
percent moisture. and percent hpads (Table 449 The highest concentration of Hg was detected in marsh
grass collected at Location 35 tnear the outtally at 9.5 mg/kg, dry weight. The plants collected at Location
17-18 contained | ¥ mp/kg He  Mercury was not detected above the detection limit 1n the plants collected
from the reference area

PCBs were also detected 1n marsh grass samples collected from the marsh. The highest concentrations
of PCBs were detected at Location 35 at 19 mg/kg, dry weight. The plants collected at Location 17-18
contawned 3 3 mg/kg PCBs.  The plants collected from the reference area contatned 0.021J mg/kg PCBs.

Additonal marsh grass samples were collected in July 1995 (Table 45). These samples were analvzed
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for Hg, Aroclor 1268, percent moisture, and percent lipids. The average biomass was also determined
for the masrsh grass (Table 46). Mercury (4.23 mg/kg, dry weight) and Aroclor 1268 (4.53 mg/kg, dry
weight) were highest at Location Well M1. Mercury 1n the reference samples was below the method
detection limit in the 3 replicates, and Aroclor 1268 was below the method detection limit in 2 out of the
3 replicates. Marsh grass was also collected in October 1995 from a different reference area (Little Saulla
Raver)(Table 46). Mercury was below the detection limit in all replicates; Aroclor 1268 was detected
1n all replicates at low levels.

Mercury and PCBs were detected in marsh grass samples collected from the marsh adjacent to the outfall
Because the plants were gently rinsed, most of the contaminants are probably adhered to the outside of
the stem (rather than accurnulated into the stem tissue). Mercury was not detected on marsh grass
samples collected from reference area, and PCBs were detected slightly above the detection lumit at the
reference area.

DIAMONDBACK TERRAPIN TISSUE EVALUATION

Diamondback terrapins were collected throughout the marsh systern as part of the ecological assessment at the LCP
Site. Their use was two-fold; 1) as an indicator for the bioaccumulation model, and 2) as a potential surrogate for
the endangered and threatened sea turtles that utilize the site. These reptiles reproduce in the spring and summer
with females producing 6-15 eggs per clutch. It is known females may oviposit several clutches/vear but they mav
not reproduce each year.

Transgenerational adverse effects are known in reptiles from organochlorine exposures (Heinz et al. 1991.
Bergeron et al. 1994; Guillette et al. 1994; Gross et al. 1995). Reproductive anomalies associated with exposure
1o organochlorine compounds during embrvogenesis have produced voung with ovotestis (ovanan and testicular
ussue combined) or incomplete Mullenan duct regression or incomplete Wolffian ducts (Austin 1991 Guillette
et al. 1994). The incidence of these abnormalities 1s not easily determined without histopathological and
endocrninological data.  The results are manifest when population effects are present without recruitment of
reproductively viable offspring. Many adult female animals will not exhibit adverse eftects as the female “purges”
her bodv of contaminants when the eggs are oviposited.

20.1 Diamondback Terrapin Tissue Matenals and Methods

Terrapins were collected throughout the marsh utilizing multiple methods. These methods include
capture bv hand, trawling, and fyke net. Ammals captured by hand were 1n the process of nesting.
Measurements recorded included weight, carapace length, carapace width, plastron length, and plastron
width for each animal as well as sex and approximate age (annuli). Each animal was photographed prior
to dissection

Terrapins were sacrificed and processed: within 24 hours of capture. Ammals were sacnificed using
cervical decapitation The plastron was removed and tissues excised by surgical dissection. Blood was
collected trom the turtles at the ume of sacrifice and placed in vacutainers with hithium hepann, and
centnfuged at 2,000 g for five munutes  Plasma was drawn off and frozen (-10 °C) for later analysis. The
plasma was analyzed for total protewn, alburmin. alkaline phosphatase, serum glutamine plasma transferase
using a Kodak DT60, and DTSC analvzer using drv chemical analysis techniques. All tests were done
using colonmetric test methodology  Total protein was measured using the biuret method and albumin
measured using the bromo-cresol green reaction method. Two of the plasma samples appeared to have
a high 1cterus index and another sample was hemolyzed. Hemolysis is known to interfere with some
colonmetric tests, and the sample exhibiting hemolysis was not included n any results. Icterus i1s an
indicator of hver stress

Liver, bram, and gonadal tissues were excised from each amumal and submutted for chemical analysis  The
reproductive status of each female was evaluated and eggs if present were retained for separate Hg and
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PCB analysis.

Small sections of liver, brain, and gonadal tissue were removed for histopathological examination and
immediately placed in Bouin's fixative for approximately 24 hours. Afier fixation, tissues were rinsed
with several washes of 10 percent neutral buffered formalin (NBF) to remove excess fixative, and then
stored in 10 percent NBF until processed.

Tissues were embedded in paraffin and serally sectioned at 3 to 5 microns. Liver and gonadal tissues
were stained with eosin and counter stained with hematoxylin. Brain tissues were stained using the Luxol
Fast Blue process. Slides were then scanned for pathological abnormalities.

In utero eggs from two females were collected (during processing) for artificial incubation. The eggs
from these females appeared to be fully shelled and it was estimated oviposition would have occurred less
than 24 hours from time of capture. In fact, one female was collected just prior to nest excavation and
the other was traversing an upland area, en route to a suitable nesting location. Eggs obtained from the
females were maintained within thetr clutch and placed 1n a clean artificial incubation medium. They
were incubated at 30 °C, the temperature known to produce optimum hatchability (Seigel 1984). After
57 days one clutch hatched and the subsequent hatchlings were submitted for chemcal analysis.

Diamondback Terrapin Tissue Results and Discussion
20.2.1  Gross Observations and Morphometrics

Five turtles were collected in May 1995 (Table 47) and three turtles were collected in July
1995 (Tables 48 and 49) Females were actively nesting dunng this period. Adult terrapins
displayed well-wom plastrons and carapaces; an exact age could not be determined for some
turtles  Sex was imtially determined externally and confirmed during internal examination.

Females appeared reproductively active with hypertrophied oviducts and ovaries containing
vitellogenuc follicles (1°, 22 and 3 ). Corpora lutea and corpora hemorrhagica also were
observed in the ovanies. The livers were mottled and showed indications of vitellogenesis.

Fiddier crabs and marsh periwinkle were found 1n the gut of the terrapins examined. Accurate
weights of gut contents could be obtained for three animals and were 3.5 g, 7.7 gand 11 8 g.
The relative percentages of each species could not be quantified. One female (DD-1) displaved
evidence of wasting. Little to no bodv fat was observed in this ammal and the gut was empty
upon examination

Adult terrapins exhibit sexual dimorphism, mature females displaving carapace lengths ot 13
to 23 cenumeters (¢cm) while mature males have carapace lengths of 10 to 14 cm (Palmer and
Cordes 1988) Temapuns collected trom the LCP site displayed carapace lengths ranging from
12.2 to 18.8 cm 1n females and from 11.4 to 12.2 cm in males. Seigel (1984) reported females
reached sexual matunty at plastron lengths of 13.5 to 14.0 cm while males reach matunty at
plastron lengths of 9 010 9.5 cm  All aumals collected displayed plastron lengths above those
reported for mature males and females except female DD-4 (13.1 cm). However, female DD-4
was sexuallv mature and produced five eggs that were submitted for chemical analysis. An

average bodv weight of 143 g was reported for individuals with an average plastron length of

89 6 mm (Allen and Litdeford 19557 The mean weight for mature females was 712.6 g + 135
g (n=9) with arange of 533 10 903 g while the mean weight of mature males was 229.1 g + 40.1
g (n=8) with arange of 13810 264 g.

Growth rates were determuned for the aumals that could be successfully aged. In those animals
aged n a range. the vounger age was selected for the calculation to allow for a consistent growth
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approximation. All animals collected were within the range considered sexually mature so
variations in growth typically observed in immature animals were not an 1ssue (Albers et al
1986). Differences in growth rates between males and females is common given the size sexual
dimorphism.  Albers et al. (1986) found statistically significant difference between mean
growth rates of diamondback terrapin females (2.36 cm/yr) and males (2.22 cmfyr). Mean
growth rate observed in female terrapins collected from the site was 2.1 cm/vear (n=7), while
mean growth rate for males was 1.5 cm/year (n=5).

Mean egg weight was 10.0 g (n=12). One (DD-2) of the two nests incubated hatched 1n 57 davs.
Mean hatchling weight was 8.6 g (n=5). These hatchlings were submitted for analvses the dav
of hatching. The other incubated nest failed to produce hatchlings. The eggs appeared to have
died at mid to late embryonic development;, however, they were not spectficallv aged by Zehr
stage. These eggs were submutted for residue analysis.

Spexific plasma chinical chemistry tests were conducted on the 8 diamondback terrapins from
the vicinity of the LCP site. The values for the turtles are indicative of stressors affecting Liver
enzyme activity and immunological functions. Turtles from the outfall pond and drainage ditch
show moderate increases 1n liver activity with a range of alanine aminotransferase (SGPT) of
1110255 g/dl. The elevated alkaline phosphatase (ALKP) values suggest that metabolism has
increased 1n response to stressors (Turtle River samples). High globulin values are indicative
of immune response to stressors, including exposure to adverse conditions such as dietary,
infectious and reproductive constraints. These responses to environmental stressors can be
exacerbated bv phvsiological impairment from xenobiotic agents. The total protein, albumin,
globulin data are not remarkable except for two of the twelve samples. One sample could not
be validated due to hemolysis.

The analvses, if evaluated with body burdens, show strong circumstanual evidence that the
terrapins have been impacted by environmental stressors.

Terrapin Tissue Burdens

Carcass, hiver, eggs, and hatchlings were analyzed for PCBs and Hg. All values are reported in
drv weight except brain analysis that was reported in wet weight. Aroclor 1268 was detected
In carcasses al concentrations ranging from 1.7 mg/kg to 620 mg/kg, while liver concentrations
ranged from 12.0 mg/kg to 3500 mg/kg. Mercury was detected in carcasses at concentrations
ranging from 1 8 mg/kg to 15 mg/kg, and 1n liver at concentrations ranging from 11 mg/kg o
330 me/keg

Egegs taken {rom temale BD-1 with clevated PCB-1268 (liver 59 mg/kg, carcass 15 mg/kg) and
Hg (liver 330 mg/kg, carcass 8 mg/kg) resulted in mean egg PCB and Hg concentrations of 29 7
meg/kg and 0 87 mg/kg, respecuvelv. Eggs taken from female DD-4 with elevated PCB (lver
64 mg/kg. carcass 16 mg/kg) and Hg (liver 98 mg/kg, carcass 7.6 mg/kg) values, with mean egg
PCB and Hg concentrations of 28 6 mp/kg drv weight and 2.2 mg/kg dry weight, respectively

The last female. DID-5 also displaved elevated PCB (liver 3500 mg/kg, carcass 620 mg/kg) and
Hg (liver 180 mg/kg, carcass 15 mg/kg) and mean egg PCB and Hg concentrations of 477
mg/kg and 4.5 mp/kg. respecuvely. Eggs from DD-4 did not hatch. These eggs had the highest
levels of PCBs and Hg (PCB x = 28.6 ug/kg Hg % = 2220.0 ug/kg) of the clutches and
hatchlings examined

Hatchlings had a mean concentration of 12.6 mg/kg dry weight Aroclor 1268 and 2.1 mg/kg drv
weight Hg and the associated female had an Aroclor 1268 concentration of 12.0 mg/kg 1n the
hver (1.7 mg/kg carcass) and Hg values of 1.8 mg/kg in the carcass and 14.0 mg/kg 1n the liver
A positive relationship was noted between the PCB concentration 1n reproductively active
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female and the corresponding eggs and hatchlings (r=0.999, N = 4, df = 2). Thus positive
relationshup indicates that there is a transfer of PCBs from the female to the developing embryos
during reproductive activities. The low Hg and PCB content of the eggshell indicates the
contarminants were transferred through folliculogenesis when yolk proteins and lipids were
incorporated into the 1° follicles.

The relationship for Hg between the female and the corresponding eggs and hatchlings was not
as dramatic (r = 0.688, N = 4, df = 2) but showed the positive relationship for contaminant
uptake and the transfer of Hg to the developing embryo.

Reproductively active females showed a strong positive correlation between the total bodv
burden of Hg and PCBs (r =0.863, N = 4, df = 2). Tlus correlation was also noted within the
eggs and hatchlings (r = 0.914, N = 4, df = 2). These results indicate transgenerational
transport of contaminants, specifically Hg and PCBs, 1s occurring at this site. Since these are
a long-lived species, the females may remain reproductively active for several decades. The
fermale can mobilize lipid reserves, incorporate these lipids mto follicles and thereby transferring
contarminants from the female to the offspnng. During this study, the eggs that contained the
highest levels of contaminants did not hatch. In addition, offspring from eggs that did hatch died
relauvely early dunng their development. This suggests that a mortality threshold had been
surpassed by some of the offspring. Populational data will be necessary to determine if there
are differences in survival, reproduction and use of this area due to the contaminants.

Given the small sample mass, brain Hg levels were determined in a subset of the animals
collected. Concentrations were determuned on a wet weight basis due to mass requirements.
Concentrauons of Hg in the brain of the terrapins collected ranged from 0.36 mg/kg to 3.0

mg/kg wet weight.

Terrapins DD-3 (liver and carcass), DD-6 carcass (which included the liver), and BD-1 (liver
and carcass) were analvzed for organomercury compounds (Tables 72 and 73). The carcass of
DD-5 displayed 0.005 mg/kg dry weight MeHg and 15 mg/kg dry weight total Hg. The DD-5
liver was found to have 0.02 mg/kg dry weight MeHg and 180 mg/kg dry weight total mercury.
Terrapin DD-6 had 0.006 mg/kg drv weight of MeHg and 12 mg/kg dry weight total mercury.
The carcass of terrapin BD-1 ccntained 4.4 mg/kg dry weight MeHg and a total Hg
concentrauon of 8 mg/kg drv weight. The liver contained 9.6 mg/kg dry weight MeHg and 330
mg/kg drv weight total mercury  No dimethylmercury or ethylmercury was detected in these
samples.

Although sample sizes were small. contaminant levels of PCBs in terrapin eggs from three
females were correlated with their body burden (= 0.999). PCB concentrations in eggs are
indicative of maternal transfer of these hpophilic compounds. Egg Hg levels also were
posiively correlated with the female body burden (r=0.673).

Brvan et al. (1987) anahzed cggs of common snapping turtles (Chelydra serpentina
serpentina) for PCBs from a contaminated site.  Yolks and albumen were analyzed separately
for two eggs  Yolk concentrations were 1.8 mg/kg and 2.9 mg/kg. Albumen and shells were
anahvzed together and concentrations of 0.12 mg/kg and 0.62 mg/kg, respectively, were
detected

Snapping turtles from Hudson Bay, NY (with high levels of PCB contamination) were found
to have levels ranging from 306 to 7,990 mg/kg PCB (mean = 3,047 mg/kg, n=12, 2 pooled)
in ther fat (Stone et al. 1980). In other areas of New York, snapping turtles had concentrations
1n fat ranging from 0.4 to 2281 mg/kg (mean = 481 mg/kg, n=10) (Olafson et al. 1983). Albers
et al (1986) reported a mean PCB level in snapping turtles of 39 mg/kg in Maryland and 138
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mg/kg in urban New Jersey. Bryan et al. (1987) compared the residues in snapping turtles from
both a highly contaminated area and an area of low pollution. Mean PCB levels observed in the
liver of these animals were 72 mg/kg 1n the contaminated area and 1.0 mg/kg in the low
pollution area (Bryan et al. 1987).

Duguy et al. (1980) identified PCB and DDE in the tissues of the leatherback sea turtie
(Deirochelys coreacia) in increasing amounts in the muscle, kidney, liver, and fat, which also
corresponded to the lipid levels in those tissues. This was further demonstrated by Bryan et al.
(1987) in snapping turtles, where lipoprotein solubility of the PCBs 1in specific tissues greatly
affected tissue burdens. Bryan et al. (1987) hypothesized that disposition of PCBs into fat
tissues reduced the toxic effects for the turtle. However, the sublethal effects of PCBs would
not be reduced with metabolism of lipid reserves during periods of igh activity or low food
availability. Moreover, the transgenerational effects of endocrine disrupting effects would be
amplified by mobilization of lipids during folliculogenesis, when vitellogenin and other volk
proteins are being incorporated into the follicles. The storage of the contaminants within the
fat reservoirs would promote the incorporation of those hpophilic products into the volk and
facultativelv enhance endocrine disruption impacts during embryogenesis.

Many reptiles exhibit environmental sex determination (ESD) where incubation temperatures
within a given range will define the gender of the hatchling (Bull and Ferguson 1979, Ferguson
1981). Therefore, estrogenic or androgenic effects can be determined expenimentally with
relatve ease. Bergeron et al. (1994) linked two PCB compounds with significant estrogenic
effects in red-eared shders (Trachemys scripta). Eggs were "spotted” (placement of a solution
on the egg shell) with low (0.88 mg/kg) or lugh (8.8 mg/kg) doses of PCB compounds, which
resulted i a sigrficant increase in sex reversal at the high dose (Bergeron et al. 1994). 1t was
found that 2',4',6'-trichloro-4-biphenylol produced hatchlings with female gonads and oviducts
in 100 percent of the treated eggs, while 2',3'-4',5'-tetrachloro-4-biphenylol produced hatchlings
with female gonads (50 percent of hatchlings) and oviducts (71 percent of hatchlings)(Bergeron
et al. 1994) when incubated at male producing temperatures. Other PCB compounds produced
non-significant changes in sex of hatchlings.

Bishop et al. (1991) found a cause-effect relationshup between concentrations of organochlorine
contaminants and deformities in eggs of the common snapping turtle (Chelvdra s. serpentina)
n the Great Lakes region. Eggs from a contaminated site contained a mean PCB concentration
of 2.7 mg/kg, wet weight as compared with a reference location with mean PCB ievels of 0.076
mg/kg (Bishop et al. 1991). Dunng the five years of study, 30.5 percent of eggs at a
contamunated site produced hatchlings or embryos with deformities as compared with 2.2
percent at the reference location (Bishop et al. 1991). Regression analvses show that 2,3,3" 4 4'-
pentachlorobiphenyi was most strongly correlated with deformities (Bishop et al. 1991).

Male Caspian terrapins (Mauremys caspica rivulata) collected from a polluted area were
administered six treatments of 125 ppm of Aroclor 1254 in soybean oil for a period of three
weeks (Yawetz et al 1983) This dose resulted in a 30-fold increase of liver PCB levels, but
no changes in the content or activity of cytochrome P-450. Yawetz et al. (1983) speculated that
despite the high dose, the specimens may have developed a tolerance to contaminants from
living 1n a polluted environment.

Although sample sizes were small, contamuinant levels of Hg in terrapin eggs from three females
were not found to be correlated. Mercury concentrations 1n eggs from the LCP site ranged from
0.70 mg/keg to 5.5 mg/kg, dry weight. Loggerhead turtle yolks from Georgia and South Carolina
displayed Hg levels ranging from 0.02 to 0.09 mg/kg while the albumen ranged from 0.1 t0 0.3
mg/kg (Hillestad et al. 1974).
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Methylmercury is known to concentrate intensely in the albumen of bird eggs, while other
mercurials accumuiate in the yolk (Cheville 1983).

The liver was found to contain the highest Hg concentrations in the leatherback turtle compared
with the other tissues analyzed (Davenport and Wrench 1990).

Although the data on Hg levels in turtles is sparse, the concentrations found in the LCP site
terrapins are elevated. Two diamondback terrapins collected by Galluzzi (1981) near a hughly
contaminated Hg site at the Meadowlands in New Jersey contained Hg levels of 3.6 mg/kg and
7.6 mg/kg Hg in hver and 1.1 mg/kg and 2.4 mg/kg in the kidneys. Terrapin DD-5 collected
from the drainage ditch adjacent to the LCP site contained the maximum liver Hg value of 180

mg/kg dry weight.

Juvenile alligators were exposed to a single dose of 5 mg/kg bodyweight methylmercuric
chloride by gavage (Peters 1983) tc evaluate Hg accumulation in alligator tissue.  Amimals
were sacrificed after 13 weeks, and significant accumulation of Hg was noted. The highest Hg
concentration was noted in gonadal tissue. No clinical or gross pathological effects were
observed, however histopathologiczl analysis was not conducted. In addition, Schwarz and
Flamenbaum (1976) found altered 10n transport in the urinary bladder i Pseudemys scripta
exposed to mercuric chlonde. Results from the terrapin analysis are presented in Tables 59-63

Terrapin Histopathology

Specific toxicity or a specific uniforin degeneration in the tissue was not identified. Evidence
of a slight freezing artifact was noted. Tissue was found to be appropnately preserved. Mild
autolysis was noted in many of the samples. Several of the liver sections demonstrated a muld
hepatocellular vacuolization. No liver necrosis, liver fibrosis, fatty change, or ovanan atresia,
charactenstic of PCB toxicity were observed. Likewise, no hepatic hydropic degeneration or
myelin sheath and axonal degeneration, charactenstic of Hg toxicity were observed. Normal
myelin lavering was demonstrated in brain sections analyzed.

The histopathology did not display any degeneration or abnormality known to be associated with
the contarmunants of concern. Sample sizes were small and no conclusive judgement regarding
the status of the population can be inferred from the information. Several terrapin hver samples
did indicate vacuolization. however, the staining procedure utilized did not allow for a
conclusive determination of the hepatic fatty change. In companson, hepatic fatty change was
found 1n the fish, spot (Leiostomus xanthurus) exposed to 5.0 ppb of Aroclor 1254 for two
weeks (Nimmo et al. 1975). Subsequent samples were to be submutted for analysis using a
specialized staining process (O1l-Red-O) to further confirm this histopathologically. Histology
assessments are located in Appendix K

210 CLAPPER RAIL TISSUE EVALUATION

211 Clapper Rail Tissue Matenals and Methods

In Julv 1995, seven clapper ranl were collected trom the south marsh; in August 1995, seven clapper rail
were colfected from the reference area The birds were placed 1nto ziplock bags and heid on wet ice until
processing. The birds were returned to the staging area for processing and physical measurements were
made on each bird. Total length. extent, wing length, tail length, bill length, tarsi length, and total length
were recorded for each bird The birds collected in July 1995 were processed at the site, and the birds
collected 1n August 1995 were sent to the REAC Biological Laboratory, Edison, NJ for processing.
Following these measurements, the brain was removed whole and placed into a vial containing Bouin's

solution
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Feathers were removed from the body until an approximately 15 g (wet weight) sample was established.
The feathers were wrapped in aluminum foi} and placed in a zsplock bag. The animal was then dissected
and a section of breast muscle removed, weighed to the nearest 0.01 g, wrapped in aluminum foil, and
placed in a ziplock bag. Then the liver was removed, weighed, and a small section was dissected and
placed in Bouin’s solution for histopathological analysis. The remaining carcass was weighed, wrapped
in aluminum foil, and placed in a ziplock bag.

Small sections of liver and brain were removed and immediately placed in Boun's solution for
histopathological examination. After fixation, ussues were rninsed with several washes of 10 percent NBF
unti} excess fixative was removed. They were then stored in 10 percent NBF until processing.

Tissue was embedded in paraffin and sectioned at 3-5 microns. Liver and brain were stained with
hematoxylin and eosin while most brain tissue was also stained using the Luxo! Fast Blue process. Slides
were then scanned for pathological abnormalities. It should be noted that the examination of tissue for
histopathological evaluation 1s not correlated to a specific exposure level, but rather indicates an overall
exposure to contarmunants within the marsh.

tJ
—
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Clapper Rail Tissue Results and Discussion

The clapper rail collected from the site and from the reference area were similar sized. The rail collected
from the site averaged 276.6 g wet weight (+24.9 g}, while the rail collected from the reterence area
averaged 244.3 g (+35.3 g). The average total length of the rails collected on site was 3697 mm (+7.3
mm) while the average total length of the rails collected from reference area was 362.6 mm (+21.6 mm).
The breast muscle, carcass, feathers, and the liver were analyzed for Hg and the breast muscle, carcass,
and liver were analvzed for PCBs. The breast muscle, carcass, and hiver were also analyzed for percent
moisture and percent lipids.

Mercury was detected in every tissue sample from the birds collected from the site as well as those
collected from the reference area. The mean Hg concentration in the breast muscle from the birds
collected from the site was 5.1 mg/kg, drv weight (1.25 mg/kg wet weight). The mean Hg concentration
in the remainder of the carcass was 5.08 mg/kg dry weight (1.25 mg/kg wet weight). the mean Hg
concentrauon 1 the liver was 15.6 mg/kg drv weight (3.84 mg/kg wet weight): and the Hg in the feathers
was 11.25 mg/kg. drv weight The results tor the Hg concentration found in the feathers 1s reported on
an “as received basis” since the limited sample size did not allow for the determination of percent
moisture  These Hg concentrations detected 1n the clapper rail collected from the site were higher than
the levels found in the birds collected from the reference area. The mean concentration of Hg in the breast
muscle for rail collected from the reference area 1s 1.60 mg/kg, drv weight (0.39 mg/kg wet weight). The
remainder of the carcass contained 1.08 mg/kg Hg (0.27 mg/kg wet weight); the hiver contained 3.47
meg/kg He (0.85 mg/kg wet weight). and the teathers contained 3.6 mg/kg Hg, dry weight. Again, the
results for the Hp concentration in feathers are reported on an “as received basis.”

Hased on these results, 1t appears that Hg 1s accumulating in the tissue and feathers of clapper rail
collected from the site in higher levels than the birds collected from the reference arca

The breast muscle. carcass. and the hver tor clapper rail collected from the marsh were analvzed for PCBx
(specdicallv Aroclor 12681 The mean concentration of PCBs in the breast muscle was 98.2 mg/kg drv
weight, the carcass was 27 82 mg/kg drv weight, and the liver was 25.2 mg/kg, dry weight. The breast
muscle, carcass, and hver tor clapper rail collected from the reference area were also analyzed for PCBs
The mean concentration of PCBs 1n the breast muscle was 0.84 mg/kg dry weight; the carcass was 1.85
mg/kg drv weight. and the hver was 0.85 mg/kg dry weight. Clapper rail collected from the reference
area contaned less than 1 mg/kg drv weight PCBs 1n any tissue except for clapper rail No. 11. This bird
contamed 4 mg/kg in the breast muscle, 8.8 mg/kg in the carcass, and 3.2 mg/kg in the liver. This rail
mav have moved between the marshes to feed, and thereby been exposed to sediment or food with
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elevated levels of PCBs.

Mortality was found to be associated with liver Hg concentrations ranging from 4.6 mg/kg to 91 mg/kg,
wet weight in white-tailed eagles (Haliaetus albicilla)(Henriksson et al. 1966, Koeman et al. 1972,
Oehme 1981; Falandysz 1984; Falandysz 1986; and Falandysz et al. 1988). Captive-raised grackles
(Quiscalus quiscula) displayed mortality at 54.5 mg/kg, wet weight in liver, whereas red-winged
blackbirds displayed mortality at Hg concentrations in liver of 126.5 mg/kg, wet weight (Finley 1979).
Analytical results are presented in Tables 50-55, and in Appendix G.

21.2.1 Clapper Rail Histopathology

Specific toxicity or a specific uniform degeneration in the tissue was not identified. Multifocal
granulomata were present in the livers of the rails, suggesting a parasitic infiltration through the liver or
a past bactenal infection. Collections of lymphocytes were present in the portal triad areas. No liver
necrosis, or fatty change characteristic of PCB toxicity was observed. Likewise, no hepatic hvdropic
degeneration characteristic of Hg toxicity was observed. Liver fibrosis was indicated in two of the
reference birds.

Tissue was found to be appropnately preserved. Mild autolysis was noted in some brain samples
suggesting a muld freezing artifact. Myelin sheath and axonal degeneration, characteristic of Hg toxicity,
were not observed with the exception of one bird that displayed focal areas of separation of the myelin
fibers, which may be a result of degeneration or handling. Luxol fast blue stained slightly irregular in
some of the birds and displayed a few enlarged structures but they could not be identified as an
abnormality. Myelin staining in the brain tissue was consistent tn all birds examined and 1t could not be
determined whether the staining vanation was a function of freezing artifact or the type of staining
observed in these type of birds. Vascuolozaticn of myelin was more severe in one sample. Focal areas
of status spongiosis were suggested in the cerebellum of one bird. The source of the spongiosis was not
identified. Histologv assessments are located in Appendix K.

22.0 BROWN SHRIMP TISSUE EVALUATION
221 Brown Shrimp Body Burden Materials and Methods

Brown shnmp were collected duning the May sampling penod in Purvis creek (upstream and downstream
of the site), in the Turtle River, and at a reference area (Tables 56 - 62). In October, shnmp were again
sampled at the downstream location and at another reference area (Little Satilla River)(Table 63). The
shnmp were kept alive and depurated for 24 hours prior to processing. Edible and inedible portions were
segregated and analvzed for mercury and PCEs separately. Samples from each location were placed 1n
a 32-ounce jar and then placed on ice  Organtsms from each location were pooled to provide adequate
mass for analvsis.

22 Brown Shrimp Body Burden Results and Discussion

Mean mercury and PCB concentrations in edible tissue ranged from 0.0 to 0.5 mg/kg and from 0.0 1o 1 .0
mg/kg respectively, in samples collected in Mav 1995, Simularly, the mean range in inedible tissue was
trom 0 0 to 0.4 mg/kg dry weight for mercury and from 0.1 to 4.2 mg/kg dry weight for PCBs. Estimated
mean total bodv concentration ranged from 0.0 to 0.1 mg/kg wet weight for mercury, and from 0.0 to 0.6
mg/kg wet weight for PCBs. Concentrations were lowest in shnmp captured 1n the reference area and
were highest in shnmp captured at the upstream Purvis Creek location for both contaminants. Similar
levels of both mercury and PCBs were found in shnmp tissue during the October sampling period. Mean
mercury concentrauons ranged from 0.1 to 0.8] mg/kg, while mean PCB concentrations ranged from 0.
o 1.2 mg/kg. Brown shnmp data 1s presented in Tables 56-62 and Appendices E and G.
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GRASSHOPPER TISSUE EVALUATION

Grasshoppers were collected at three Locations: M-1, M-2, and at a reference area (Table 64). Mercury
concentrations ranged from below the detection limit to 1.1 mg/kg dry weight, while PCB concentrations ranged
from 0.52 to 0.76 mg/kg dry weight. Organisms were pooled together to provide adequate mass for analysis.
Mercury levels were lowest in the reference area, however no reference area PCB data were available.
Grasshopper data can be found in Table 64 and Appendix G.

SPOT TISSUE EVALUATION

Spot were collected from an upstream location in Purvis Creek, a downstream location, and in the Turtle River
(Table 65 - 68). The fish were filleted, and the resulting tissue was submitted for chemical analysis. Mean
mercury and PCB concentrations ranged from 1.0 to 1.5 mg/kg dry weight, and 1.2 to 2.8 mg/kg drv weight,
respectively. Levels were highest for both contaminants 1n fish captured at the upstream location

The same studies noted in the kilhifish evaluation were used for the comparnison of tissue concentrations in spot.
Several studies were located which compared Hg body burden concentrations to an effect. Mortahty, decreased
appetite and decreased activity were observed in rainbow trout (Salmo gairdneri) displaying whole body Hg
concentrations of 4 to 27 mg/kg, wet weight (Matida et al. 1971). No adverse effect was seen 1n brook trout
(Salvelinus fontinalis) with whole bodv Hg concentrations of 3 mg/kg wet weight. However, the same species
displaved increased mortality, deformities and decreased growth at 5 to 7 mg/kg wet weight, and at 24 mg/kg
mortality, loss of appetite, and muscle spasms were observed (McKim et al. 1976). The concentration of Hg in
spot collected at the LCP site are lower than the resuits eliciting a response in the above studies.

Studies were not located which determined the effects of Aroclor 1268 to fish. However, several studies were
located which determined the effects of various whole body concentrauons of PCBs to fish. Hansen et al. (1971)
found that 46 mg/kg of Aroclor 1254 in whole body spot caused mortality. In another study, Hansen et al. (1975)
found that 200 mg/kg whole bodyv concentration of Aroclor 1016 caused mortality in the frv of sheepshead
minnows. In a studv conducted by Bengtsson (1980) cyprinid minnow with 170 mg/kg Clophen AS0 had an
inhibition of reproductive development. The concentration of PCBs in kilhifish at Locations 35 (outfall) and 71
were higher than those eliciting a response in the study conducted by Hansen et al. (1971), assuming that the results
presented are 1n a dry weight basis. However, studies by Mac and Seelye (1981) indicate that a whole body
concentration of 4.5 mg/kg Aroclor 1254 1 lake trout caused larval mortality.

I' should be noted that the spot data 1s for filet analvsis only and the above studies report effects for whole body
analvsis  Therefore, direct compansons should be used with caution. However, the concentration of mercury and
PCBs 1n spot filet were much lower than the concentrations reported in the literature which cause an adverse effect

RAT TISSUE EVALUATION

Terrestnal trap lines were set up along the marsh/facility interface. This small mammal trapping was conducted
1n an attenpt to directly evaluate contarmmunant body burdens for omnivorous mammais. Unfortunately, the trapping
had verv limited success. Two rats were captured and analvzed for tissue levels of mercury and PCBs. Mercury
concentrauons were as high as O 1 mg/kp and PCI concentrations were as hugh as 0.32 mg/kg. Results of the rat
analvsis are further presented in Tables 69 and 70 and 1n Appendix G

OVERALL ORGANOMERCURY TISSUE CONCENTRATIONS
Sclected individual orgamsms which had been analvses for total Hg were analyzed for organomercurv tissue
concentravons (Tables 71 and 723 These analvses were conducted as preliminary information of the proportion

of mercury chemical species in organism tissues

Methvl dimethyvl, and diethvimercury concentrations were measured 1n rail, killifish, spot, diamondback
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terrapinturtle, blue crab, shrimp, cord grass, fiddler crab and snail. There were no concentrations of dimethyl or
diethylmercury found above the method detection limit. Methylmercury was detected at levels as high as 7.8, 2.3,
8.9, and 9.6 mg/kg dry weight in rail, killifish, spot, and turtle tissue, respectively (Tables71and72).

HAZARD QUOTIENT RESULTS

The hazard quotient (HQ) calculations incorporate life history information on the modeled species (Appendix A
and B) and the toxicological information contained in the hazard profiles (Appendix C and D). The species
utilized for the HQ calculations were selected to be conservative representatives of a trophuc level/food chain
exposure pathway related to the assessment endpoints. Hazard quotient calculations are presented in Appendix
M and are calculated using dry weight sediment concentrations and dry weight sediment ingestion rates, and wet
weight tissue concentrations and wet weight food ingestion rates.
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Diamondback Terrapin
Mercury

The food chain accumulation model predicts that there are no acute, short-term exposure threats based
on the exposure of turtles to marsh sediment (at Hg concentrations up to 170.0 mg/kg, dry weight). When
the dose calculated in the food chain accumulation model is compared to a LOAEL, the resultant HQ does
not predict an adverse response (HQ less than one) from the exposure to contarmnated prey or sediment
(at Hg concentrations up to 170 mg/kg, dry weight).

PCBs

The food chain accumulation mode! predicts that there are no acute, short-term exposure threats based
on the exposure of turtles to marsh sediment (at PCB concentrations up to 150.0 mg/kg, dry weight).
When the dose calculated in the food chain accumulation model is compared to a LOAEL, the resultant
HQ does not predict (HQ less than one) from the exposure to contaminated prey or sediment (at PCB
concentrations up to 150.0 mg/kg, dry wetgh:).

Raccoon
Mercurv

The food chain accumulation model predicts that there are no short-term exposure threats based on the
exposure of raccoon to marsh sediment (at Hg concentrations up to 150.0 mg/kg, dry weight). When the
dose calculated in the food chain accumulation model is compared to a LOAEL, the resultant HQ predicts
an adverse threat (HQ = 1 22) from the exposure to contaminated prey or sediment (at Hg concentrations
of 34.0 mg/kg. drv weight)

PCBs

The food chain accumulation model predicts that there are short-term exposure threats based on the
exposure of raccoon to marsh sediment (at PCB concentrations up to 56.0 mg/kg, dry weight). When the
dose calculated 1n the food chain model 1s compared to a LOAEL, the resultant HQ (HQ = 2.94) predicts
an adverse threat from the exposure to contam:nated prey or sediment (at PCB concentrations up to 2.29

mg/kg, drv weight)

Otter

Mercury
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The food chain accumulation model predicts that there are no short-term exposure threats based on the
exposure of otter to marsh sediment (at Hg concentrations up to 90.0 mg/kg dry weight). When the dose
calculated in the food chain model is compared to a LOAEL, the resultant HQ (HQ=1.16) predicts an
adverse threat for the exposure of contaminated prey or sediment (at Hg concentrations of 90.0 mg/kg,

dry weight).
PCBs

The food chain accumulation model predicts that there are short-term exposure threats based on the
exposure of otter to marsh sediment (at PCB concentrations of 66.0 mg/kg, drv weight). When the dose
calculated in the food chain accunulation model is compared to a LOAEL, the resultant HQ (HQ= 1 79)
predicts an adverse threat for the exposure of contaminated prey or sediment (at PCB concentrations of

5.2 mg/kg dry weight).
274 Clapper Rail
Mercury

The food chain accumulation mode] predicts that there are acute, short-term threats based on the exposure
of clapper rail to marsh sediment (at Hg concentrations of 34.0 mg/kg dry weight). When the dose
calculated from the food chamn accumulation model is compared to a LOAEL, the resultant HQ
(HQ=5.79) predicts an adverse threat from the exposure to contarmnated prey and sediment (at Hg
concentrations of 15.0 mg/kg dry weight).

PCBs

The food chain accumulaton model predicts that there are acute, short-term threats based on the exposure
of clapper rail to marsh sediment (at PCB concentrations of 56.0 mg/kg dry weight). When the dose
calculated from the food chain accumulation model 1s compared to a LOAEL, the resultant HQ also
predicts that there 1s potenual threat from the exposure to contaminated prey and sediment (at PCB
concentrations of 2.29 mg/kg dry weight).

to
-1
w

Marsh Wren
Mercury

The grasshoppers analvzed for Hg and PCBs were collected from several areas of the marsh. These
arcas were designated M-1 and M-2 To determine an exposure point concentration, a mean sediment
concentration was calculated based on the sediment samples located within the boundaries of the areas
designated M-l and M-2  The exposure point calculation for M-1 was based on an average surface
sediment concentration from Locations HI and H2 (720 mg/kg Hg and 2420 mg/kg PCBs) The
exposure point calculation for M-2 was based on an average surface sediment concentration from
Locations H2 through L2 (215 mg/kg Hg and 309 mg/kg PCBs).

The tood chain accumulation model predicts that there are acute, short-term threats based on the exposure
of marsh wren o sediment (at Hg concentrations of 215 mg/kg dry weight). When the dose calculated
trom the food cham accumulatuon model 15 compared to a LOAEL, the resultant HQ (HQ=11.2) predicts
that there 1s the potenuial threat from the exposure to contaminated prey and sediment (at Hg
concentrations of 215 mg/kg drv weight)

PCBs

The food chatn accumulation model predicts that there 1s are acute, short-term threats based on the
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exposure of marsh wren to sediment (at PCB cancentrations of 2420.0 mg/kg dry weight). When the dose
calculated from the food chain accumulation model is compared to a LOAEL, the resultant HQ aiso
predicts that there is no potential threat from the exposure to contaminated prey and sediment (at PCB
concentrations of 309 mg/kg dry weight).

Wood Stork
Mercury

The food chain accumulation model predicts that there are no acute threats from the exposure to
contaminated prey and sediment (at Hg concentrations up to 90.0 mg/kg dry weight). When the dose
calculated in the food chain accumulation model i1s compared to a LOAEL, the resuitant HQ (HQ=1.99)
predicts an adverse threat from the exposure to contaminated prey or sediment (at Hg concentrations of
30.0 mg/kg dry weight).

PCBs

The food chain accumulation model predicts that there are no acute threats based on the exposure of wood
stork to marsh sediment (at PCB concentrations of 70.0 mg/kg). When the dose calculated in the food
chain accumulation model 1s compared to a LOAEL, the resultant HQ (HQ= 2.0) predicts adverse threat
form the exposure to contaminated prey or sediment (at PCB concentrations of 66.0 mg/kg).

Manatee
Mercury

The food chain accumulation model predicts that there are no acute, short-term threats based on the
exposure of manatee to marsh sediment (at Hg concentrations of 90.0 mg/kg dry weight). When the dose
calculated from the food chain accumulation model 1s compared to a LOAEL, the resultant HQ also
predicts that there is no potential threat from the exposure to contaminated prey and sediment (at Hg
concentrations of 90.0 mg/kg drv weight).

PCBs

The food chain accumulation model predicts that there are no acute, short-term threats based on the
exposure of manatee to marsh sediment (at PCB concentrations of 70.0 mg/kg dry weight). When the
dose calculated from the food chain accumulation model 1s compared to a LOAEL, the resultant HQ
predicts that there 1s potential threat from the exposure to contaminated prey and sediment (at PCI3
concentrations of 70 0 mg/kg drv weight)

280 RISK ASSESSMENT CONCLUSIONS

281

Maintenance to ecological health of the salt marsh community, specifically in terms of the function and
structure

The concentrations of Hg, PCBs and locahized areas of Zn in sediment exceed ecological benchmarks
Companson of whole bodv PCI concentrauons 1n fiddler crab to whole body concentrations noted in the
literature indicate that a potential nisk exists 1o benthic organisms. A similar prediction was not found

when Hg concentrations were compared to the literature values.

A signuficant and substanual reduction i the whole body lipid 1n fiddler crabs was found at Locations 17-
18, 19-20, and the outfall  These locations had elevated PCB and Hg concentrations compared to the
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other locations where fiddler crabs were collected (reference and location 10-11). Sediment collected
from Location 17-18 contained 15 mg/kg Hg and 56 mg/kg PCBs, Location 19-20 contained 170 mg/kg
Hg and 150 mg/kg PCBs, and the Qutfall (Location 35) contained 90 mg/kg Hg and 70 mg/kg PCBs. The
reduction in body lipid content is typically an indicator of reduced fitness. This suggests that there i1s a
risk (and in fact an impact) to at least one major component of the marsh community. The reduction in
lipid content is associated with elevated body burdens of PCBs and Hg. The decrease in body lipid of 36
- 47 percent, while not an effect in and of itself, is likely to translate into reduced reproductive capability
and reduced survivorship during periods of starvation (senescence).

The benthic macroinvertebrate study did not reveal alterations tn the community structure associated with
site contamination. However, this measurement endpoint was to evaluate the threat of direct toxins, such
as BNAs and metals.

The results of toxicity tests utlhizing Leptocheirus plumulosus and Penaeus vannamei did not indicate
that there was site-related acute mortality threats to benthic and epibentihuc species. However, these
measurement endpoints were intended to evaluate the threats of direct toxins (BNAs and metals)

In addition, an embrvo test was performed in which the results indicate that the more tughly contaminated
sediment can cause impaired development of fish embryos However, this test was not conducted as a
“definitive test”.

[t is concluded that at sediment concentrations of Hg greater than 15 mg/kg and Aroclor 1268 greater than
56 mg/kg, there is potential imminent threat to the assessment endpotnt.

to
el
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Protection of long-term health and reproductive capacity of aguatic reptiles

The food chain exposure models do not suggest imminent threat from Hg or PCBs to reptles
(diamondback terrapin) using the marsh. Hazard quotients calculated using an acute dose or a LOAEL
benchmark were all below one. There 1s no available information to relate body burden concentration
to literature levels.

Currently, there 15 no information on the biological health (biomarkers) suggesting a substantial rnisk.
While there 1s some suggestion of histopathological effects, no conclusions can be drawn from this
information

Rased on the lines of evidence, we cannot conclude that there 1s an imminent and substantial threat to the
assessment endpoint nor are there nsks predicted despite substantial body burden concentrations in the
species included in the assessment endpoints

283 Protection of long-term health and reproductive capacity of omnivorous mammal species

There 1s one hine of evidence that 1s based on the food chain exposure model to the raccoon. The hazard
quotients calculated from the food chain accumulation models indicate that there 1s no acute threat at a
sediment exposure level of 170 0 mg/kg dnv weight Hg. However, the food chain models do predict an
acute threat at a sediment exposure level ol 56.0 mg/kg dry weight PCBs.

13ased on the LOAEL benchmarks, 1t can not be concluded that a potential nsk does not exist at sediment
exposure fevels in excess of 2.29 mg/kg drv weight PCBs and 15.0 mg/kg dry weight Hg.

115 concluded that, there ts an immunent threat at sediment exposure levels of greater than 56.0 mg/kg

drv weight PCBs. There 15 no acute threat at sediment exposure levels up to 170.0 mg/kg drv weight
mereury
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Based upon LOAEL benchmarks, 1t can not be concluded that a risk does not exist at sediment exposure
levels as low as 2.29 mg/kg dry weight PCBs and 15.0 mg/kg dry weight Hg.

Protection of long-term health and reproductive capacity of piscivorous mammal species

Based on the hazard quotients calculated based on the food chain accumnulation models for otter, there
are no acute threats at sediment exposure levels of less than 90.0 mg/kg dry weight Hg. However, an
acute threat is noted at sediment exposure levels of greater than 66.0 mg/kg dry weight PCBs.

Based on the LOAEL benchmarks, it can not be conclude that there is not a nsk at sediment exposure
levels greater than 5.2 mg/kg dry weight PCBs and 90.00 dry weight Hg.

In conclusion, there is no immunent threat at sediment exposure levels less than 90.0 mg/kg dry weight
Hg, however, there 1s a threat at 66.0 mg/kg dry weight PCBs. In addition, it can not be concluded that
a potential risk does not exist at a sediment exposure leve] of at least as low as 5.2 mg/kg dry weight
PCBs and 90.00 dry weight Hg.

Protection of long-term health and reproductive capacity of avian species

Food chain exposure models using clapper rail indicate that there 1s an immunent threats due to sediment
Hg concentrations of 34.0 mg/kg dry weight and PCB sediment concentrations 56.0 mg/kg drv weight.

Based on the LOAEL benchmarks, it can not be: concluded that there is not a potential risk at 15.0 mg/kg
dry weight Hg and 2.29 mg/kg drv weight PCBs.

A comparison of body burden levels in clapper rails to literature values indicates that there is no risk due
to Hg; however, there 1s substantial nsk due to PCBs.

Currently, there 1s no information on the biological health (biomarkers) suggesting a substantial risk.
An examination of the histopathology of tissue samples collected from the clapper rail indicated that
specific toxicity or a specific uniform degeneration in the tissue was not identified. However, 1t should
be noted that the rail were not specifically in the hot zone, but rather from the entire marsh. Therefore,
the histopathological evaluauon 1s not related to a specific exposure level.

Food chain exposure models were also calculated for marsh wren. Imminent and substantial threat due
1o exposure of PCBs and Hg were noted at 2420.0 mg/kg, dry weight and 215.0 mg/kg dry weight
respectively. As stated previously, the exposure point concentration for M-1 was calculated as an average
of Locations H1 and H2 and the exposure point concentration for M-2 was calculated as an average of
Locations H2 through L2

In conclusion. based on the food chain accumulation models for clapper rail and marsh wren. 1t appears
that there is an ummunent and substanual threat to these receptors at exposure point concentrations of 36 ()
mg/kg drv weight PCBs and 34 0 mg/ky drv weight Hg (based on the food chain accumnulation models
calculated for clapper rail)  In addition, the exposure to LOAEL benchmarks indicates that potenual nisk
extsts at 15.0 mp/ke drv weight Hg and 2.29 mg/kg dry weight PCBs.

Protection of health and reproductive capacity of fishery resources

The concentration of Hg and PCBs 1n spot and killifish were compared to literature based effect levels.
Based on these compansons, there were no efiects based on Hg, and no effects to the spot based on PCB
concentrations. There was a potential nsk of PCB tissue concentrations to killifish collected at Locations
71 and 35. These locations had sediment PCB concentrations of 66 mg/kg, dry weight and 70 mg/kg. drv
werght, respectively
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Embryo toxicity testing was conducted in which killifish embryo were exposed to site sediments.
Although there were only a few embryos that responded with lesions, the lesions observed were consistent
with the lesions observed from PCB exposure. All site sediments tested caused lesions 1in at least one
embryo. These lesions were noted at sediment PCB concentrations as low as 2 mg/kg.

In conclusion, based on embryo toxicity tests, there appears to be potential nsk at lower levels of PCBs.
Protection of the fishery nursery functioning the marsh system

The conclusions for the assessment endpoint are based on the same lines of evidence used in the above
assessment endpoint. The concentrations of Hg and PCBs 1n spot and killifish were compared to
Iiterature based effect levels. Based on these compansons, there were no effects based on Hg, and no
effects 1o the spot based on PCB concentrations. There was a potential risk of PCB ussue concentrations
to killifish. There was a potenual risk of PCB tissue concentrations to killifish collected at Locations 71
and 35. These locations had sediment PCB concentrations of 66 mg/kg, drv weight and 70 mg/kg, drv
welght, respectively

Embrvo toxicity testing was conducted in which killifish embryo were exposed to site sediments.
Although there were only a few embryos that responded with lesions, the lesions observed were consistent
with the lesions observed from PCB exposure. All site sediments tested caused lesions in at least one
embryo. These lesions were noted at sediment PCB concentrations as low as 2 mg/kg.

In conclusion, based on embrvo toxicity tests, there appears to be potential nisk at lower levels of PCBs
Protection of individual threatened and/or endangered Ridley sea turtles

For the assessment endpornts related to threatened and/or endangered sea turtles the risk characterization
will be inferred from the characterization of nisk to reptiles.

Protection of individual threatened and/or endangered green turtle

For the assessment endpomnts related to threatened and/or endangered sea turtles the nsk charactenzation
will be inferred from the characterization of nisk to reptiles.

Protection of indinvidual wood stork which feed i the marsh and/or adjacent areas

Based on the hazard quouents calculated based on the food chain accumulation models, there are no
acute threats based at 70 O mg/kg drv weight PCBs and 90 0 mg/kg dry weight Hg. Based on the LOAEL
benchmarks. there 1s a potenual nisk predicted at 660 mgkg dry weight PCBs and 30.0 mg/kg drnv
weight Hp -

In conclusion. there are no imminent and substanuial threat at exposure point concentrations of 70.0
mg/kg drv werght PCBs and 90 me/kg drv weight Hg. However, potential risk exists at least as low as
660 me/kg drv weight PCBs and 30 00 mp/kg dry weight Hg.

Protection of individual manatee (7richechus manatus)

Based on the hazard quotents caleulated based on the food chain accumulation models, there 1s no acute
threat based on 70.0 mp/ke drv weight PCBs and 90.0 mg/kg dry weight Hg. Based on the LOAEL
benchmarks. there 1s no potennal nisk predicted at 70 mg/kg dry weight PCBs and 90.00 mg/kg drv
werght Hg

In conclusion. there 15 no immunent and substantial threat at exposure point concentrations of 70.0 mg/kg
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dry weight PCBs and/or 90.0 mg/kg dry weight Hg. In addition, using LOAEL benchmarks indicates that
potential risk does not exist at 70.0 mg/kg dry weight PCBs and 90.0 mg/kg dry weight Hg.

Protection of individual shortnose sturgeon (Acipenser brevirostrum)

There was no information available specifically based on sturgeon. Therefore, the nsk to sturgeon will
be based on the assessment endpoint of killifish and/or spot. The concentration of Hg and PCBs 1n spot
and killifish were compared to literature based effect levels. Based on these compansons, there were no
effects based on Hg, and no effects to the spot based on PCB concentrations. There was a potential risk
of PCB tissue concentrations to killifish. There was a potential risk of PCB tissue concentrations to
kallifish collected at Locations 71 and 35. These locations had sediment PCB concentratons of 66 mg/kg,

dry weight and 70 mg/kg, dry weight, respectively.

In conclusion, based on the exposure of killifish 1o sediment, there appears to be a potenual risk at greater
than 66 mg/kg PCBs.

CONCLUSIONS

The risks of the exposure to sedinent were determined in the marsh adjacent to the LCP Superfund site. A vanety

of biota were collected and analyzed for Hg and PCBs. Based on the information presented above, and the lines-

of-eveidence, there 1s the potential for imminent threat at exposure concentrations in sediment of greater than 30
mg/kg, dry weight of Hg and greater than 50 mg/kg, dry weight of PCBs.
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TABLE 1. Maximum Contaminant Concentration Screen
LCP Site
Brunswick, GA
April 1997

Results in ug/kg

2 4 .6 trichlorophenol 610 NB NB
bis(2-Ethylhexyl)phthalate 33000 1300 x - fauna
Di-n-butyiphthalate 15000 1400 x - fauna

IMetals ooty e : L

Aluminum NB NB

lAntimony 150 x - fauna

IArsenic (total) 13 8.2 x - fauna

Barium 65 NB NB

Beryllium 1.7 NB NB

Cadmium 1.2 x - fauna

Calcium 48000 NB NB

Chromium (total) 100 5.0 x - flora

Caobait NB NB

Copper 49 34 x - fauna -

lron 39000 NB NB ,
Lead 260 46.7 x-fauna 0§87
Magnesium 15000 NB NB

Manganese 400 460 c 0.87
Mercury 420 0.15 x - fauna 280000
Nickel 32 20.9 x-fauna 183
Potassium 4600 NB NB

Selenium NB NB

Silver 1.0 x - fauna

Sodium 22000 NB NB

Thallium NB NB

Vanadium 87 NB NB

Zinc 190 150 x-fauna 04270

NB = No benchmark
NA = Not Applicable

a = Long et al. 1995 (ER-L)

b = Long and Morgan 1990 (ER-L)

c = Persuad et al. 1992 (LEL)

d = USEPA AWQC 1992 (Chronic Criteria)

e = Suter and Mabrey 1994 (SCV)

e* = Suter and Mabrey 1994 (LCV)

x - fauna = Region Il BTAG Screening Level for fauna (lowest of flora and fauna chosen)
x - flora = Region [l BTAG Screening Level for flora (lowest of flora and fauna chosen)
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TABLE 2. Metals Detected in Sediment (XRF Verification)
LCP Site
Brunswick, GA
April 1997
(Results in mg/kg, dry weight)
Sample Sample | Mercury MDL Lead MDL
Location Number’
Location 3 SD3 DUP 7.8 0.39 130 3.9
Location 4 SD4 190 4.0 150 4.0
Location 5 SD5 340 40 200 4.0
Location 5* WET 5 78 4.1 42 3.7
Location 19* WET 19 100 2.9 28 3.8
Location 24" SED 24 65 4.2 23 3.3
Location 25 SED 25 75 4.2 18 3.5
Location 33" SED 33 45 4.3 25 3.7
Location 44* SED 44 1.7 0.06 11 37
Lagoon Outfall* |OUTFALL 39 3.5 18 4

MDL denotes Method Detection Limit
* - reported results are on wet weight basis (as received)
Note: Samples taken May 1995
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TABLE 3. Aroclor 1268 and 1260 Detected in Sediment Samples
Collected in May 1995

LCP Site

Brunswick, GA

April 1997

(Results in ug/kg, dry weight)

Sample Sample |Aroclor 1260 MDL | Aroclor 1268 | MDL

Location Number
Reference [J01508 U 190 81J 190
SED 35 A B01510 ) 130 70000 130
SED 19-20 [K01546 U 120 150000 120
SED 36 K01540 U 140 55000 140
SED 17-18 [J01545 U 120 56000 120
SED 10-11 [K24160 NA NA 2289J 28
LCP 46 J,K24164 ] 460 53800 460
LCP 43 D24161 U 490 5200 490
LCP 44 F24162 U 480 8800 480
LCP 45 (524163 U 470 6200 470
LCP 47 1050A 570 130 18000 130
LCP 48 1051A 730 150 10000 150
LCP 49 1052A 700 190 6600 190
LCP 50 1053A 320 160 1100 160
LCP 51 1055A 32000 400 910000 400

MDL denotes Method Detection Limit

U denotes Not Detected

J denotes value below MDL
Sample location 10-11 analyzed 6 February 1996. The sample exceeded
the holding time and the results are estimated

NA denotes Not Analyzed

Note: Samples taken May 1995
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TABLE 4. Aroclor 1268 and 1260 Detected in Sediment Samples
Collected in July 1985
LCP Chemical Site
Brunswick, GA
April 1997

(ug/kg, dry weight)

Sample | Sample |Aroclor 1260 MDL Aroclor 1268 | MDL

Location | Number

41A B4438 990 130 3600 130
45A B04339 U 140 22000 140
A-1 A4469 U 66 72000 66
A-2 A4462 U 130 27000 130
A-3 A4455 U 130 53000 130
B-1 A4466 9] 140 180000 140
B-2 A4461 U 180 76000 180
B-3 A4472 U 160 80000 160
C-2 A4468 9 250 150000 250
C-3 A4457 9] 190 3200 190
D-3 A4458 U 220 150000 220
E-2 A4463 U 150 230000 150
E-3 A4471 U 220 3800000 220
F-2 A4470 U 140 3000000 140
F-3 A4465 U 220 620000 220
G-2 A4464 U 200 430000 200
G-3 A4467 U 210 160000 210
H-1 A4456 U 210 4000000 210
H-2 A4460 U 260 840000 260
H-3 A4459 U 260 250000 260
(-1 04478 U 390 110000 390
I-2 04479 U 290 510000 290
-3 04480 U 340 230000 340
J-1 04481 U 260 300000 260
J-2 04482 9) 230 100000 230
J-3 04483 U 240 110000 240
K-1 04484 U 240 79000 230
K-2 04485 U 230 76000 300
K-3 04486 U 300 22000 240
L-1 04487 U 240 49000 150
L-2 04488 U 230 19000 230
L-3 04489 U 2800 11000 2800
M-1 04490 U 1700 6600 1700
M-3 04491 U 4000 28000 4000
N-3 04492 U 170 5700 170

MDL denotes Method Detection Limit
U denotes Not Detected
Note: Samples taken July 1995
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TABLE 4 (cont'd.). Aroclor 1268 and 1260 Detected in Sediment Samples
Collected in July 1995.
LCP Site

Brunswick, GA
April 1997

(ug/kg, dry weight)

| Sample Sample |Aroclor 1260 MDL Aroclor 1268 | MDL
Location Number
01 04483 U 280 7500 280
0-2 04494 U 190 10000 190
0-3 04495 U 240 7700 240
P-1 04496 U 4700 19000 4700
P-2 04997 U 4100 20000 4100
SED-33-34A [B04338 U 200 1500 200
SED-44A B04340 U 2800 3600| 2800
52 B4439 2300 150 160000 150
53 B4440 380 72 20000 72
54 B4441 680 110 76000 110
55 B4442 830 92 1400 92
B0 B4450 8600 180 310000 150
61 B4446 11000 140 1300000 140
62 B4448 4200 140 230000 140
63 B4449 5600 140 170000 140
64 B4445 5100 130 530000 130
65 B4454 5200 150 240000 150
66 B4443 3600 140 190000 140
67 B4444 1700 130 11000 130
8 B4452 5100 130 330000 130
69 B4453 980 150 65000 150
70 B4447 1700 130 120000 130
71 B4451 940 130 66000 130
72 B04357 U 2700 13000{ 2700
73 B04356 - U 140 20000 140
74 B04355 U 3800 5300{ 3800
75 B04354 U 150 5200 150
76 B04353 U 160 7500 160
77 B04352 U 140 27000 140
78 B04351 U 2500 11100/ 2500
79 B04350 U 3500 4700 3500
80 B04349 U 3300 5900{ 3300
81 B04348 U 3200 4400| 3200
82 B04347 U 250 5800 250
83 B04346 U 460 2200 460

MDL denotes Method Detection Limit
U denotes Not Detected
Note: Samples taken in July 1995
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Table 5. Results of the Analysis for Aroclor 1268 in Sediment

LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight)

Sample Sample ID % Aroclor 1268 | MDL

Location Solids
Sand Blank |Blank 229 100 U 50
IAS A 113008 25 1800( 200
A7 A 113009 30 710 160
B4 A 113010 24 1600 200
B6 A 113011 25 1600| 190
B7 A 113012 28 4600| 180
C5 A 113013 23 4701 220
ES A 113014 18 Ul 260
G5 A 113015 16 2200 300
15 A 113016 18 3200| 270
KS A 113017 18 990| 260
M5 A 113018 28 2200| 180
E7 A 113019 21 Ul 230
G7 A 113020 29 1800| 160
Purvis Creek |A 100-SED 32 1100 150
Purvis Creek |A 101-SED 28 U 170
Purvis Creek {A 102-SED 30 130J 160
Purvis Creek |A 103-SED 27 U 180
Sand Blank |Blank 230 100 U 50
D4 A 113001 23 42000f 200
E4 A 113002 12 56000 390
Fa A 113003 17 47000 280
G4 A 113004 18 71000{ 270
H4 A 113005 19 66000 250
14 A 113006 16 17000f 310
J4 A 113007 17 16000| 290
Sand Blank |Blank 231 100 U} 210
Little satilla |A1-SEDREF 23 U| 2100
Purvis Creek {A104-SED 32 2700! 160
Purvis Creek |A105-SED 28 990J 190

MDL denotes method detection limit
J denotes value below MDL
U denotes undetected

Note: Samples collected in October 1995
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Table § (cont'd.). Results of the Analysis for Aroclor 1268 in Sediment
LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight)

Sample Sampie ID % Arocior 1268 MDL
Location Solids
Purvis Creek '{A106-SED 20 160 160
Purvis Creek A107-SED 29 580 2600
Grid Marsh B 113035 25 6100 630
Process south B 113036 85 450000 840
Cell Bldg. B 113037 89 53000 150
Turtle River US 0-6 108 |A 113039 26 600J 110
Turtle River 24-30 108 |A 113040 34 88 120
Turtle River 48-54 108 |A 113042 40 U 160
Gibson Creek 0-6 109 A 113043 25 200 120
Gibson Creek 18-24 109 |A 113044 38 U 130
Gibson Creek 48-54 109 |A 113047 36 U 220
H3 0-12 A 113048 17 39000 120
H3 30+ B 113051 30 240 4100
J1 0-6 A 113073 15 5400 63
L10-6 A 113074 78 850 59
L112-18 A 113076 74 160 2100
F2 0-6 A 113077 28 1100000 2100
Sand Blank Blank 232 100 U 50
F2 12-18 A 113079 24 88000 2600
F2 24-30 A 113081 27 110000 2700
H4 0-6 A 113093 20 26000 210
H4 12-18 A 113095 19 32000 240
H4 24-30 A 113097 28 99 130
B10-6 A 113098 26 15000 170
B112-18 A 113100 25 1200 190
B1 24-30 A 113102 37 140 110
E3 0-6 A 113082 18 420000 3800
E3 12-18 A 113084 25 230000 2700
E3 24-30 A 113086 31 430000 1900
B2 0-6 A 113089 25 8900 140

MDL denotes method detection limit

J denotes value below MDL

U denotes undetected

Note: Samples collected in October 1995
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Table 5 (cont'd.). Results of the Analysis for Aroclor 1268 in Sediment
LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight)

Sample Sample ID % Aroclor 1268 | MDL
Location Solids
B2 12-18 A 113091 28 5400 2600
H1 0-6 A 113104 24 490000 2200
H1 12-18 A 113106 25 150000 2400
H2 0-6 A 113108 22 190000 2800
H2 12-18 A 113110 23 5900 200
Sand Blank Blank 233 100 U 50
Drainage Channel A111-SED 29 6100 2300
Purvis Creek A112-SED 34 4800 2200
Main Tributary A113-SED 29 29000 2300
Purvis Creek 0-6 110 A113113 74 250 68
Purvis Creek 12-18 110 A113115 57 1400 1200
Purvis Creek 24-30 110 A 113117 62 5400 1000
Drainage Channe! 0-6 114 |A 113119 25 20000 2600
Drainage Channel 12-18 11 |A 113121 31 22000 2300
Main tributary A115-SED 29 2400 140
Main tributary A116-SED 29 5000 150
Outfall Purvis Creek 117 A117-SED 33 11000 1800
South Marsh 118 A118-SED 32 10000 2300
South Marsh 119 A119-SED 27 3800 190
North Marsh 120 A120-SED 24 17000 2600
North Marsh 121 A121-SED 24 1800 170
Turtle river 122 A122-SED 56 U 66

MDL denotes method detection limit

J denotes value below MDL
U denotes undetected

Note: Samples collected in October 1995
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TABLE 6. Mercury Detected in Sediment
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Sample Mercury MDL
Location Number
1A-1 A4469 . 18 1.8
IA-2 Ad4462 81 3.2
IA-3 A4455 76 2.9
B-1 A4466 88 44
B-2 Ad4461 140 5.3
B-3 A4472 32 1.8
C-2 A4468 200 5.9
C-3 A4457 65 53
D-3 Ad4458 170 54
E-2 A4463 200 44
E-3 Ad471 280 9.6
F-2 A4470 580 17
F-3 A4465 300 11
G-2 Ad4464 430 12
G-3 Ad4467 230 54
H-1 Ad4456 960 35
H-2 A4460 480 12
H-3 A4459 210 54
SED-33-34A B04338 0.70 0.08
SED-44A B04340 20 0.63
SED-45A B04339 5.1 0.08
72 B04357 8.8 0.12
73 B04356 46 0.08
74 B04355 23 0.68
75 B04354 29 0.62
76 B04353 17 0.63
77 B04352 55 0.65
78 B04351 4.0 0.12
79 B04350 7.7 0.14
80 ' B04349 20 0.68
81 B04348 7.6 0.09
82 B04347 ' 39 1.2
83 B04346 12 0.18

MDL denotes Method Detection Limit
Note: Samples taken in July 1995
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TABLE 7. Results of the Analysis for Mercury in Sediment
L.CP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Location Sample ID | % Solids | Mercury
iBlank 100 U

Little Satilla B 1-SEDREF 24 0.13
IPurvis Creek B 104-SED 27 1.34
Purvis Creek B 105-SED 27 0.82
Purvis Creek [B 106-SED 22 0.90
Purvis Creek 1B 107-SED 32 0.99
Turtle River US 0-6 108 |IB 113039 25 0.63
Turtle River 24-30 108 {iB 113040 29 D.31
Turtle River 48-54 108 B 113042 39 0.06
Gibson Creek 0-6 108 {B 113043 25 0.70
Gibson Creek 18-24 109 |B 113044 38 0.20
Gibson Creek 48-54 109 |iB 113047 37 0.05
H3 0-12 iB 113048 23 220
H3 30+ A 113051 32 0.40
1Blank 100 U

J10-6 B 113073 20 280
L1 0-6 B 113074 68 7.0
L112-18 B 113076 71 1.1
F2 0-6 IB 113077 22 410
F2 12-18 I8 113078 32 84
F2 24-30 iIB 113081 34 73
E3 0-6 B 113082 19 170
E3 12-18 B “ 13084 25 200
E3 24-30 B - 13086 26 450
B2 0-6 |B 113089 29 47
B2 12-18 B 113081 32 0.73
H4 0-6 B 113093 21 91
H4 12-18 B 113095 25 100
H4 24-30 I 113097 26 1.4
B10-6 B 113098 29 15
B1 12-18 B 113100 26 33
B1 24-30 B 113102 37 0.42
Blank 100 u

H1 0-6 IB 113104 35 330
H112-18 B 113106 33 190
H2 0-6 IlB 113108 23 330
H2 12-18 B 113110 32 8.7

Note: Samples taken October 1995
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TABLE 7 (cont'd.).

Results of the Analysis for Mercury in Sediment

LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Location Sampie ID | % Solids | Mercury

Blank 100 U

D4 113001 23 85
E4 113002 10 24
F4 113003 8 41
G4 113004 12 43.00
H4 113005 16 120
14 113006 12 78
J4 113007 11 36
AS 113008 36 14
A7 113009 53 3.00
B4 113010 32 24.00
B6 113011 40 47
B7 113012 51 7.2
C5 113013 33 13.00
E5 113014 30 14
G5 113015 37 13
15 113016 35 25.0
K5 113017 29 220
M5 113018 58 11
E7 113019 45 6
G7 113020 52 6
Purvis Creek 101-SED 33 0.91
Purvis Creek 102-SED 42 1.2
Purvis Creek 103-SED 36 1.4
Blank 100 U

Purvis Creek 0-6 110 B 113113 73 0.09
Purvis Creek 12-18 110 B 113115 61 0.59
Purvis Creek 24-30 110 B 113117 53 0.69
Drainage Channe! 0-6 114 |B 113119 30 12
Drainage Channel 12-18 11 [B 113121 32 39
Outfall Purvis Creek 117 B 117-SED 33 3.6
South Marsh 118 B 118-SED 31 3.3
South Marsh 119 B 119-SED 29 25
North Marsh 120 B 120-SED 25 13
North Marsh 121 B 121-SED 24 6.4
Turtle River 122 B 122-SED 41 0.08

Note: Samples taken October 1995
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TABLE 8.

(Results in ug/g, dry weight)

Methyl, Dimethyl and Diethyl Mercury Detected in Sediment
LCP Site

Brunswick, GA
April 1997

Sample Sample Methyl Dimethy| Diethyl
Location Number Mercury Mercury Mercury
IC-3 B03873 0.048 0.00027 J 0.0009
IF-Z B03872 £.046 0.00020 J 0.00020 J
M-1 B03876 C.014 0.00080 J 0.00080 J
17-18 B03875 0.11 0.00018 J 0.00018 J
18-20 B03874 0.10 0.00014 J 0.00014 J
19-20 803874 Duplicate 0.12 0.00014 J 0.00014 J
36 B03877 0.073 0.00016 J 0.00016 J
36 B03877 Duplicate (.075 NP NP

J denotes value at or below detection limit

NP denotes analysis Not Performed
Note: Samples taken in July 1995
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TABLE 9 Metals Detected in Sediment (May 1995)
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Number: Jo1508 A01510 KO1546 KO01540 J01540
ample Location: Reference SED 35 SED 19-20 SED 36 SED 17-18
Conc MDL Conc. MDL Conc MDL Conc. MDL Conc. MDL
Metal
Juminum 22000 28 19000 14 23000 21 20000 21 18000 15
IAntimony U 17 U 8.4 U 13 u 13 U 9.2
rsenic 9.3 15 10 1.3 8.8 0.88 7.4 1.1 6.5 0.69
1Barium 39 1 36 5.6 35 86 50 86 23 6.2
Beryllium 1.6 0.60 15 0.30 1.5 0.40 1.3 0.40 1.4 0.30
admium U 0.80 Y 040 U 0.60 Y 0.60 u 0.50
Calcium 2700 140 3900 70 7600 110 9200 110 2500 77
IChromium 36 23 78 11 40 1.7 85 1.7 75 1.2
ICobalt 8.6 56 10 28 9.7 4.3 12 43 6.5 31
iCopper 13 1.7 33 0.80 25 1.3 71 1.3 14 0.90
firon 31000 25 27000 13 31000 19 26000 19 22000 14
|Lead 24 11 50 56 71 86 75 8.6 33 6.2
Hagnesium 6400 140 8100 70 6500 110 8400 110 6100 77
anganese 580 38 740 2 290 30 360 3.0 420 22
ercury 0.13 0.12 90 38 170 4.1 230 49 15 0.69
INickel 9.8 56 15 28 15 43 22 43 97 3.1
[Potassium 3000 560 3400 280 3300 430 3200 430 2900 310
Selenium U 15 U 1.3 U 0.88 U 1.1 U 0.69
Sitver U 1.4 U 0.70 U 1.1 u 1.1 U 0.8
Sodium 17000 140 19000 70 14000 110 19000 110 16000 77
Thallium U 1.5 U 13 U 0.88 U 1.1 U 0.69
anadium 58 56 67 28 55 4.3 68 4.3 56 X
inc 68 56 99 28 84 4.3 150 4.3 59 3.1

MDL denotes Method Detection Limit

U denotes Not Detected

Note: Samples taken May 1995

Conc. - concentration
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TABLE 9 (contd). Metals Detected in Sediment (May 1995)
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Number: 124164 D24161 F24162 G24163 1050A
Sample Location: LCP 46 LCP 43 LCP 44 LCP 45 LCP 47
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MOL
JMe(al
luminum 22000 15 15000 15 20000 12 25000 16 16000 16
[Antimony u 8.8 u 9.0 12 6.9 U 98 U 3.0
Arsenic 93 1.2 76 085 79 0.90 5.6 0.70 6.9 1.30
§Barium 29 6 21 6 26 46 30 65 35 6.0
{Beryllium 1.5 0.3 1.2 0.30 1.4 0.20 1.6 030 1.1 0.30
[cadmium u 04 ] 050 U 0.30 U 0.50 055 0.40
lcaicium 5100 73 5400 75 2700 58 3100 Bif 2700 75
[chromium 84 1.2 66 1.2 120 0.90 89 1.3 82 1.2
Cobat 78 29 56 3 6.6 2.30 75 33 65 30
Copper 12 0.9 9.6 0.90 14 0.70 13 1.0 24 0.90
firon 26000 13 24000 14 21000 10 26000 15 16000 13
|Lead 30 59 26 6.0 35 45 21 §5 120 6.0
[Magnesium 7600 73 6700 75 6700 58 7500 81 5300 75
[Manganese 620 2.1 590 21 450 16 440 23 280 2.1
IMercury 27 0.08 2 0.07 82 0.33 36 0.22 8.4 0.29
[Nicke! 12 2.9 8.9 30 11 23 13 33 11 30
Potassium 3600 290 3100 300 3400 230 3700 330 2600 300
Selenium U 1.2 U 1.7 U 1.8 U 1.4 U 1.3
Silver U 07 U 0.80 u 0.60 u 0.80 u 0.70
Sodium 21000 73 23000 75 21000 58 21000 81 14000 75
aflium U 0.62 U 0.85 U 0.90 U 0.70 u 0.64
Vanadium 62 2.9 50 30 64 23 69 33 51 3.0
Zinc 67 29 50 30 61 23 71 33 110 30

MDL denotes Method Detection Limit
ND denotes Not Detected

Note: Samples taken May 1995
Conc. - concentration
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TABLE 9 (cont'd)). Metals Detected in Sediment (May 1995)
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Number: 1051A 1052A 1053A 1055A K24160
Sample Location: LCP 48 LCP 49 LCP 50 LCP 51 LCP 10-11
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL

jMeta!
Aluminum 17000 16 19000 14 18000 14] 14000 24 20000 85
Antimony U 97 u 85 U 8.7 u 14 U 51
rsenic 55 074 49 066 51 057 8.4 1.2 54 0.61
Barium 30 6.4 22 57 21 58 31 96 27 34
Beryllium 11 030 1.2 0.30 1.2 030 0.71 050 1.3 0.20
Cadmium U 050 u 0.40 U 0.40 U 0.70 U 0.30
Calcium 3100 80 3200 71 2400 72 5600 120 3400 42
Chromium 91 1.3 94 11 40 1.2 66 1.9 65 0.70
Cobatt 78 32 57 28 55 29 6 48 6.1 17
Copper 21 1.0 20 0.80 14 0.90 56 1.4 16 0.50
Iron 15000 14 19000 13| 20000 13 14000 22 22000 76
|Lead 110 6.4 81 57 140 58 220 96 35 34
[Magnesium 6000 80 6200 71 5800 72 6700 120 6100 420
[Manganese 470 23 160 20 270 20 77 34 290 1.2
vercury 93 0.26 6.3 022 11 0.80 330 89 34 220
Nickel 13 32 13 2.80 94 29 17 48 12 1.70
Potassium 2900 320 3200 280.0 3200 290.0 2500 480 3100 170
Selenium U 15 u 1.3 U 1.1 9] 24 u 1.2
Silver u 0.80 u 070 u 07 U 1.2 u 0.40
Sodium 17000 80 17000 71 18000 72| 23000 120 16000 42
hallium u 0.74 u 066 u 057 U 1.2 U 061
anadium 58 32 54 28 46 29 45 48 54 17
inc 120 32 86 28 56 29 160 49 63 1.7

MDL denotes Method Detection Limit

ND denotes Not Detected

Note: Samples taken May 1995

Conc. - concentration
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TABLE 10 Metals Detected in Sediment Samples Coffected in July 1935
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Number: B4438 B4439 B4440 B4441 B4442
Sample Location: 41A 52 53 54 55
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL

Metal (mg/kg) | (mgikg) | (mgrkg) | (mg/kg) | (mg/kg) | (mglkg) | (mg/kg) | (mglkg) | (mg/kg) | (mglkg)
Aluminum 37000 20| 36000 21 22000 59| 31000 15[ 17000 8.9

timony U 12 U 12 U 36 u 9.1 Y] 5.3
Arsenic 8.6 1.5 11 2.0 46 0.77 8.4 1.5 56 1.1
Barium 37 8.0 40 8.2 21 24 32 6.0 39 3s
Beryllium 18 0.40 17 0.40 0.64 0.10 15 0.30 0.82 0.20
Cadmium U 0.60 U 0.60 U 0.20 U 0.50 ] 0.30
Calcium 4400 100 3500 100 1900 30 3300 76| 38000 - 44
Chromium 79 16 130 1.6 49 0.50 62 1.2 24 0.70
Cobatt 9.4 40 9.8 4.1 3.7 1.2 8.1 3.0 4.4 1.8
Copper ) 14 1.2 19 12 6.4 0.40 15 0.9 9.5 0.50
ron 33000 18] 32000 19! 20000 53! 27000 141 15000 8.0
lLead 52 8.0 39 8.2 26 2.4 30 6.0 20 35
Magnesium 8000 100 8100 100 4000 30 6600 76 3700 44
|Manganese 350 28 330 29 160 0.80 330 21 280 1.2
[Mercury 1.9 0.08 49 18 5.3 0.22 5.9 0.30 0.13 0.04
Nickel 16 4.0 20 4.1 6.0 1.2 15 3.0 10 18
[Potassium 4200 400 4000 410 2300 120 3600 300 1800 180
Selenium U 15 U 20 U 0.77 U 15 U 11
Silver U 1.0 U 1.0 U 0.30 U 0.80 U 0.40
Sodium 17000 100| 19000 100| 10000 30 15000 76 9700 44
Thallium U 0.74 U 0.98 u 0.39 U 0.75 u 1.1
\Vanadium 78 4.0 78 4.1 45 1.2 71 30 33 1.8
Zinc 71 4.0 92 4.1 36 1.2 68 3.0 110 1.8

MDL denotes Method Detection Limit
U denotes Not Detected above MDL
Note: Samples taken in July 1995
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TABLE 10 (cont'd ) Metals Detectea in Sediment Samples Collected in July 1995
LCP Site
Brunswick, GA
Aprit 1997

(Results in mg/kg, dry weight)

[Sample Number: | B4443 "~ B4444 ~ Bdaas ) B4446 B4447
Sample Location: 66 67 64 61 70
Conc. MDL Conc. MDL Conc MOL Conc MOL Conc MDL

Metal (mg/kg) | (mglkg) | (mglkg) | (ma/kg) | (mg/kg) | (mg/kg) | (mglkg) | (mgrkg) | (mgrkg) | (mglkg)
Aluminum 30000 17 25000 14] 36000 17 33000 19 33000 18
Antimony U 10 U 8.1 U 10 U 12 U 11
Arsenic 9.1 1.5 11 1.4 8.8 1.2 75 1.3 74 1.3
Barium 33 67 25 54 69 6.9 36 7.7 40 7.0
Beryllium 15 030f 17 0.30 18 0.30 1.7 0.40 20 0.40
Cadmium 9, 0.50 U 0.40 U 0.50 u 0.60 U 0.50
ICalcium 3500] 84 2100 68 2900 87 3500 96 6600 88
Chromium 110 1.3 45 11 64 1.4 61 1.5 160 1.4
Cobalt 10 33 94 27| 9.3 35 82 38 11 35
Copper 22 1.0 68 0.80 22 1.0 29 1.2 24 11
Iron 28000 15 31000 12| 32000 16 30000 17 36000 16
Lead 46 6.7 20 5.4 60 6.9 87 7.7 53 7.0
Magnesium 7300 B4 6800 68 7400 87 6400 96 9800 88
[Manganese 320 23 220 1.9 300 24 310 27 500 2.5
IMercury 55 1.5 1.3 0.07 81 1.5 98 37 25 1.7
Nickel 15 33 13 2.7 19 35 19 38 19 35
Potassium 3700 330 3900 270 4000 350 3700 380 4800 350
Selenium U 1.5 U 1.4 U 1.2 U 1.3 U 1.3
Sitver U 0.80 U 0.70 u 0.90 U 1.0 U 0.90
Sodium 18000 84 16000 68 16000 87 20000 96| 21000 88
Thallium U 073 U 0.71 U 0.59 U 0.65 U 0.66
[Vanadium 65 33 60 27 85 35 78 38 79 35
Zinc 79 33 39 27 85 35 91 38 110 35

MDL denotes Method Detection Limit
U denotes Not Detected above MDL
Note: Samples taken July 1995
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TABLE 10 (cont'd.)

Metals Detected in Sediment Samples Collected in July 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Number: "B4448 B4449 B4450 B4451 B4452
Sample Location: 62 63 60 A 68

Conc MDL Conc MDL Conc. MDL Conc. MDL Conc. MDL
Metal (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/k (mg/kg) | (mg/k (mg/kg)
Aluminum 28000 16] 27000 19] 23000 13| 36000 14| 39000 19
Antimony U 9.8 U 12 U 8.1 U 8.3 U 12
Arsenic 9.1 16 8.7 20 71 1.3 9.1 13 10 20
Barium 34 65 34 7.7 53 54 36 56 45 7.8
Beryllium 15 0.30 1.4 0.40 1.4 0.30 18 0.30 18 0.40
Cadmium U 0.50 U 0.60 U 0.40 V] 0.40 u 0.60
Calcium 10000 82 2800 97 2700 67 3600 69 3300 97
Chromium 61 13 130 1.5 65 1.1 52 11 77 1.6
Cobalt 9.0 33 14 a9 7 27 8.9 28 95 39
Copper 21 1.0 23 1.2 20 0.80 15 0.80 19 12
Iron 31000 15[ 24000 17| 26000 12{ 32000 12] 31000 18
Lead 51 65 44 7.7 130 54 28 56 48 78
]Magnesium 7400 82 7100 g7 6500 67 7200 69 7700 a7
[Manganese 460 23 250 27 310 1.9 340 1.9 440 2.7
Mercury ] 150 36 65 38 65 a8 30 11 27 15
Nickel 17 33 16 39 14 2.7 i5 2.8 iS 33
Potassium 3700 330 3500 380 3300 270 3700 280 4200 30
Selenium U 1.6 1] 20 u 1.3 7] 1.3 u 2.0]
Silver U 0.80 u 1.0 1] 0.70 U 0.70 U 1.0
Sodium 17000 82] 19000 97| 18000 67] 16000 69] 15000 97
Thallium U 1.6 U 0.99 1] 0.66 u 0.65 u 1.0
Vanadium 67 33 65 39 65 27 68 28 85 39
Zinc 77 i3 86 39 77 27 62 28 87 39

MDL denotes Method Detection Limit
U denotes Not Detected above MDL
Note: Samples taken July 1995
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TABLE 10 (cont'd ) Metals Detected in Sediment Samples Collected in July 1935
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Number: B4453 R  B4454 C04478 - D04479 ~C04480
Sample Location: 69 65 I-1 }-2 -3
Conc MDL Conc MDL Conc MDL Conc MDL Conc. MDL

{Metal _| (mglkg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mglkg) | (mg/kg) | (mg/kg) | (mg/kg)
IAluminum 21000 16( 35000 16| 23000 70] 22000 50| 18000 64

ntimony U 9.7 U 97 U 42 U 30 U 38

rsenic 10 20 82 1.7 50 3.1 43 27 45 32
Barium 28 65 39 6.4 31 28 28 20 U 26
iBeryllium 15 0.30 17] 030 U 14 12| 1.0 U 13
Cadmium - U 0.50 U 0.50 1] 21 u 15 U 19
Calcium 4900 81 3100 80 5200| 350 6900 250 3700 320
Chromium 160 13 110 13 84 5.6 80 40 96 51
Cobalt 78 32 11 32 u 14 V] 10 U 13
Copper 17 1.0 29 1.0 57 42 45 30 32 38
firon 26000 15| 31000 14[ 18000 63 20000 45/ 17000 58]
|Lead 39 65 57 6.4 250 28 150 20 110 26
{Magnesium 7200 81 8000 80 9700 350 9100 250 9300 320
{Manganese 360 23 330 23 170 99 160 7.0 130 9.0
Mercury 22 0.68 82 a3 370 13 290 38 130 6.3
[Nickel 13 32 18 32 3 14 26 10 17 13
Potassium 3500 320 4000 320 3600 1400 3700 1000 3600 1300
Selenium U 20 U 17 U aA U 27 U 32
Silver u 0.80 U 0.80 U 35 U 25 U 32
Sodium 14000 81| 20000 80| 43000 350] 39000 250 46000 320
Thallium U 10 u 0.85 u 31 u 27 U 32
Vanadium 61 32 73 32 120 14 90 10 80 13

inc 87 32 N 32 200 14 140 10 120 13

MDL denotes Method Detection Limit
U denotes Not Detected above MDL
Note: Samples taken July 1995
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TABLE 10 {(cont'd ). Metals Detected in Sediment Samples Collected in July 1995
LCP Site
Brunswick, GA
Aprit 1997

(Results in mg/kg, dry weight)

Sample Number: C04881 C04482 C04483 C04484 C04485
iSample Location: J-1 J-2 J-3 K-1 K-2
Conc MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
Metal _(mglkg) | (mglkg) | (mg/kg) | (malkg) | (mglkg) | (mglkg) | (mg/kg) | (malkg) | (mglkg) | (mglkg)
Aluminum 17000 48 22000 32 18000 35 13000 AN 13000 1
I Antimony U 29 U 19 U 21 U 19 U 25
rsenic 5.1 23 59 20 6.2 22 29 1.8 55 23
Barium 23 19 25 13 21 14 100 12 19 17
[Berytium u| 10 11 0.6 1.1 0.70 08 0.60 0.87 0.80
Cadmium U 14 U 1.0 U 1.0 U 0.90 U 1.2
Calcium 7800 240 3600 160 3400 170 26000 160 3700 210
Chromium 94 38 110 26 130 28 58 25 110 33
Cobalt 96 95 U 6.5 7.4 6.9 6.6 6.2 ) 83
Copper 73 29 39 19 27 21 44 1.9 29 25
Iron 15000 43 17000 29 16000 31 12000 28 12000 37
[Lead 230 19 84 13 58 14 310 12 €8 17
[Magnesium 9300 240 8600 160 8400 170 13000 160 8600 210
[Manganese 120 67 84 45 110 4.8 220 4.3 74 5.8
IMercury 310 27 150 35 120 53 110 4.4 93 5.6
INickel 21 9.5 17 6.5 i4 8.9 i7 6.2 14 23
Potassium 3400 950 3800 650 3800 690 1900 620 3600 830
Selenium uU 23 U 20 U 22 Y 1.8 U 23
Silver U 2.4 U 1.6 U 1.7 U 1.6 U 21
Sodium 46000 240 36000 160 35000 170 49000 160 44000 210
[Thallium U 23 U 20 U 22 U 1.8 u 23
anadium 67 95 75 6.5 67 6.9 70 6.2 66 8.3
inc 180 9.5 100 6.5 84 6.9 93 6.2 88 8.3

MOL denotes Method Detection Limit
U denotes Not Detected above MDL
Note: Sample taken July 1995
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TABLE 10 (cont'd ) Metals Detected in Sediment Samples Collected in July 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg. dry weight)

Sample Number: C044886 © CDa4s7 C04488 C04489 - C04430 C04481
Sample Location: K-3 t-1 L-2 L-3 M-1 M-3
Conc. MDL Conc MDL Conc MDL Conc. MDL Conc. MDL Conc. MDL

Metal (mgfkg) | (mg/k (mgrkg) | (markg) | (mg/kg) | (mglkg) | (mg/kg) | (mgrkg) | (mg/k (mg/kg) | (mglkg) | (mg/kg)
Aluminum 18000 43] 11000 26| 17000 43 7700 25 800 9.4] 20000 26
Antimony U 26 U 16 U 26 U 15 u 5.6 Y] 16
Arsenic 54 1.9 38 13 6.5 2.0 39 1.2 1.4 0.80 6.4 17
Barium 23 17 36 10 27 17 12 9.9 U 38 26 11
Beryllium 1.1 0.90 077] 050 0.99 0.90 053 0.50 U 0.20 1.3 0.50
Cadmium U 1.3 U 0.80 U 13 U 0.70 U 0.30 U 0.80
Calcium 3400 210 3600 130 4200 210 2000 120 540 47 3000 130
Chromium 130 34| 77 21 100 34] 55 2.0 4.4 0.80 120 2.1
Cobalt ] U 85 u 52 U 85 U 5.0 u 1.9 71 53
Copper ] 24 26 26 16 27 26 9 1.5 1.6 0.60 .22 1.6
Jiron 15000 38 8900 23] 13000 38| 6300 22 640 84| 21000 24
ILead 52 17 120 10 53 17 75 9.9 19 38 36 1
[Magnesium 8200 210 6200 130 8100 210 4300 120 800 47 7700 130
[Manganese 130 6.0 190 36 92 6.0 170 35 7.5 1.3 200 37
[Mercury 58 33 86 19 64 0.91 19 0.56 59 0.08 38 0.84
INickel 14 8.5 1 52 14 85 56 5.0 U 1.9 12 5.3
Potassium 3800 850 2600 520 3500 850 1800 500 310 190 3800 530
Selenium U 19 Y] 1.3 U 20 u 1.2 U 0.80 U 17
Sitver U 21 U 1.3 U 21 U 1.2 u 0.50 u 1.3
Sodium 35000 210 22000 130| 35000 210{ 18000 120 6900 47 28000 130
Thallium 1] 1.9 U 13 U 20 U 1.2 U 0.80 1] 17
[Vanadium 66 85 43 52 65 85 36 50 6.3 1.9 66 53
Zinc 74 8.5 64 52 79 85 31 50 6.7 1.9 74 53

MDL denotes Method Detection Limit
U denotes Not Detected above MDL
Note: Samples taken July 1995
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TABLE 10 (cont'd ) Metals Detected in Sediment Samples Collected in July 1995

LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Number: C04492 C04493 04494 C04435 04496 C04497
Sample Location: N-3 01 0-2 0-3 P-1 pP-2
Conc. MDL Conc MDL Conc MDL Conc. MDL Conc. MDL Conc. MDL

Metal (mgrkg) | (mg/kg) | (ma/kg) | {mglkg) | (mg/kg) | (mafkg) | (mg/kg) | (malkg) | (mgrkg) | (mg/kg) | (mg/kg) | (mgrkg)
Aluminum 21000 30 12000 45 19000 25] 18000 40[ 15000 33[ 20000 27
Antimony U 18 U 27 U 15 U 24 U 20 u 16
Arsenic 6.3 1.7 53 2.2 6.0 1.9 6.1 2.0 34 1.1 6.1 20
Barium 28 12 21 18 35 10 22 16 930 13 27 11
Beryllium 13 0.60 U 0.90 13| 050 11 0.80 0.82 0.70 13 0.50
Cadmium U 0.90 U 1.3 u 0.80 U 1.2 u 1.0 7] 0.80
Calcium 3100 150 5200 220 3500 130 3400 200 5000 170 3400 130
Chromium 130 24 70 36 110 2.0 130 3.2 63 27 120 21
Cobatt 6.1 6.0 U 8.9 6.1 51 U 8.0 u 6.6 76 53
Copper 20 1.8 14 27 23 1.5 19 2.4 17 20 - 24 1.6
jiron 19000 27 5800 40/ 15000 23] 17000 36 9300 30[ 19000 24
|Lead 33 12 56 18 37 10 28 16 43 13 35 1
[Magnesium 7600 150 9300 220 7800 130 8400 200 7500 170 8000 130
[Manganese 210 42 50 6.3 190 36 120 5.6 75 47 210 37
IMercury 36 0.61 48 11 56 068 33 0.95 43 0.85 50 0.75
Nickel 12 6.0 11 8.9 12 5.1 13 8.0 15 6.6 13 5.3
Potassium 3600 600 3200 890 3500 510 3900 800 2900 660 3800 530
Selenium U 17 U 2.2 u 19 U 2.0 1.8 1.1 u 20
Sitver u 1.5 7] 22 u 1.3 ] 2.0 V] 1.7 U 1.3
Sodium 25000 150] 46000 220] 28000 130] 36000 200/ 30000 170{ 29000 130
Thallium u 1.7 U 2.2 u 1.9 u 2.0 U 1.1 U 20
\Vanadium 70 6.0 57 8.9 64 51 68 80 82 6.6 63 53
Zinc 71 6.0 44 8.9 61 5.1 67 8.0 57 6.6 71 5.3

MDL denotes Method Detection Limit
U denctes Not Detected above MDL
Note: Samples taken July 1995

\113Wel\¥r\9704\table10. wb2




/

TABLE 11. Metals Detected in Sediment Samples Collected in October 1995
LCP Site
Brunswick, GA
April 1997
(Results in mg/kg, dry weight)
Sample ID Blank A 113035 A 113037 C 113043 C 113044 C 113047
Location Grid Marsh Cell Bldg Gibson Creek Gibson Creek Gibson Creek
0-6 109 18-24 109 48-54 109
Analyte Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL
mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | mg/kg mg/kg mg/kg mg/kg
Aluminum U 50/ 18000 17 1400 5.6 48000 17 42000 14 46000 13
Antimony ul 0.0 U 17 U 5.6 U 17 U 14 U 13
Arsenic ul o001 53 1.7 0.41 0.28 13 1.7 12 1.4 15 1.3
[Barium Ul 050 70 1.7 18 0.56 44 1.7 36 1.4 40 1.3
[Beryllium ul 010 ul 033 U 0.11 17 035 18] o027 19| 026
lcadmium ul o025 u{  0.82 U 0.28 ul o087 Ul 068 ul 064
lcalcium U 20 2300 66 410 22 3300 69 2400 55 2600 52
{chromium ul  0.50 66 1.7 5.4 0.56 88 1.7 64 1.4 67 1.3
lcobatt U 1.0 u 33 u 1.1 U 35 U 27 U 26
Copper U 1.0 17 3.3 20 1.1 15 35 10 2.7 10 26
Iron U 75| 13000 25 3000 8.3 39000 26 31000 21 39000 19
Lead U 5.0 34 17 15 56 29 17 27 14 28 13
[Magnesium U 50 4200 17 210 56 7500 17 7300 14 7400 13
[Manganese ul 025 92| 082 20 0.28 260|  0.87 210| 068 310] 064
IMercury ul 0.013 26 2.1 15 0.70 0.51] 0.043 0.07| 0.034 0.04] 0.032
INickel U 1.5 11 4.9 6.3 1.7 32 5.2 19 4.1 20 39
Potassium U 5.0 2300 17 83 56 4600 17 4700 14 5200 13
Selenium ul o020 U 17 U 56 U 17 U 14 U 13
Silver ul o050 U 1.7 U 0.56 U 1.7 u 1.3 U 13
Sodium U 50 14000 17 230 56 15000 17 12000 14 14000 13
Thallium Ul 020 ul 066 U 0.22 ul 069 ul 055 ul 052
Vanadium ul 075 43 25 3.1 0.83 83 26 70 2.1 72 1.9
Zinc Ul 050 52 1.7 35 0.56 69 1.7 53 1.4 54 1.3

Note: Samples taken October 1995
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TABLE 11 (cont'd). Metals Detected in Sediment Samples Collected in October 1995

LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank C113098 C113100 C113102 A113036
Location B1 0-6 B112-18 B1 24-30 Process South
Analyte Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL

mg/kg mg/kg mg/kg mg/kg mg/kg | mg/k mg/kg mg/kg mg/kg mg/kg

Aluminum U 5.0 42000 16 56000 15 55000 13 2500 5.8
ntimony U 0.20 U 16 U 15 U 13 U 58
JArsenic U 0.01 10.4 1.6 17 1.5 24 1.3 0.8 0.58
[|Barium U 0.50 50 1.6 57 1.5 54 1.3 23 0.58
“Beryllium U 0.10 1.5 0.32 1.9 0.31 1.7 0.25} U 0.12
Cadmium U 0.25 U 0.80 U 0.77 U 0.63 U 0.29
Calcium U 20 3100 64 2900 62 2500 51 730 23
Chromium U 0.50 100 1.6 77 1.5 65 1.3 8.9 0.58
Cobait U 1.0 U 3.2 u 31 34 2.5 U 1.2
Copper ] 1.0 43 3.2 31 3.1 37 25 21 1.2
U 7.5 28000 24 44000 23 50000 19 4600 8.7

U 5.0 95 16 160 15 210 13 65 5.8

U 5.0 7100 16 7700 15 6600 13 400 5.8

U 0.25 240 0.80 260 0.77 490 0.63 20 0.29

U 0.013 95 0.039 1.5 1.9 7.2 0.32 450 36

INickel U 1.5 24 4.8 25 4.6 30 38 36 1.7
Potassium U 5.0 4000 16 4900 15 4800 13 140 5.8
Selenium U 0.20 U 16 U 15 U 13 U 5.8
Silver U 0.50 u 1.6 U 1.5 U 1.3 U 0.59
Sodium Y] 5.0 14000 16 14000 15 12000 13 240 58
Thallium U 0.20 U 0.64 U 0.82 U 0.51 U 0.23
Vanadium U 0.75 84 24 88 2.3 78 1.9 8.3 0.87
Zinc U 0.50 120 1.6 150 1.5 180 1.3 30 0.58

Note: Samples taken October 1995
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TABLE 11 (cont'd). Metals Detectea in Sediment Samples Collected in October 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank C113048 C113051 C113093 C113095 C113097
Location H3 0-12 H3 30+ H4 0-6 H4 12-18 H4 24-30
Anaiyte Conc MDL Coanc MOL Conc MDL Conc MDL Conc MDL Conc MDL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kQ mg/kg mg/kg mg/kg mg/kg mo/kg mm
Aluminum U 5.0 31000 24 52000 18 28000 15 46000 23 49000 24
lAntimony U 0.20 U 24 U 18 U 15 U 23 U 24
Arsenic U 0.01 56 1.2 7.7 1.8 52 1.5 5.8 23 6.2 1.2
Barium U 0.50 31 2.4 48 1.8 29 1.5 45 2.3 46 2.4
Beryllium U 0.10 0.99 0.48 1.5 0.36 0.87 0.31 1.3]. 0.47 1.6 0.49
Cadmium U 0.25 U 1.2 U 0.90 U 0.77 U 1.2 Y] 1.2
Calcium U 20 3400 96 2500 72 2400 62 4400 93 3800 98
Chromium U 0.50 97 2.4 57 1.8 97 1.5 99 2.3 150 2.4
Cobait U 1.0] U 4.8 U 3.6 U 3.1 U 4.7 U 49
Copper U 1.0 45 48 20 3.6 29 31 27 4.7 39 49
Iron U 7.5 24000 36 34000 27 18000 23 29000 35 32000 7
Lead U 5.0 99 24 180 18 56 15 79 23 130 24
Magnesium U 5.0 6900 24 6600 18 4900 15 7500 23 8600 24
Manganese U 0.25 130 1.2 240 0.90 90 0.77 180 1.2 180 1.2
Mercury U 0.013 240 59 1.01 0.045 74 1.9 57 2.9 38 3.0
Nickel U 1.5 29 7.2 26 54 18 46 27 7.0 a3 7.3
Potassium U 50 3600 24 4500 18 2800 15 4600 23 5100 24
Selenium U 0.20 U 24 U 18 U 15 U 23 U 24
Silver U 0.50 U 24 U 1.8 U 1.5 U 2.3 U 2.4
Sodium U 5.0 22000 24 27000 18 11000 15 20000 23 22000 24
Thallium U 0.20 U 0.96 U 0.72 U 0.62 U 0.93 U 0.98
Vanadium U 0.75 68 3.6 74 2.7 62 2.3 97 3.5 110 3.7
Zinc U 0.50 130 2.4 75 1.8 86 1.5 110 2.3 150 2.4

Note: Samples taken October 1995
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TABLE 11 (cont'd). Metals Detected in Sediment Samples Collected in October 1995

LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank B111-SED B112-SED B113-SED

Location Drainage Channel| Purvis Creek Main Tributary

Analyte - conc MDL Conc MDL Conc MDL Conc MDL

mg/kg mg/kg mg/kg mg/kg mg/kg | mg/kg mg/kg mg/kg
Aluminum Y 4.0 57000 12 32000 9.2; 53000 12
Antimony u 4.0 u 12 U 9.2 U 12
rsenic U 0.008 11 1.2 8.5 0.92 12 1.2
Barium 9] 0.40 53 1.2 30 0.92 48 1.2
Beryllium U 0.08 1.7 0.25 1.0 0.18 1.5 0.25
Cadmium Y] 0.20 U 0.62 U 0.46 U 0.62
Calcium 9] 16 3700 50 2200 37 4100 49
Chromium U 0.40 110 1.2 6.7 0.92 110 1.2
Cobatt U Y. ] 2.5 L} 18 U 25
Copper U 0.8 18 . 11 1.8 27 25
Iron U 6.0 33000 19 21000 14| 33000 18
Lead u 4.0 36 12 27 9.2 48 12
[Magnesium u 4.0 7400 12| 4900 9.2] 7600 12
Manganese u 0.20 420 0.62 200 0.46 360 0.62
Mercury u 0.013 3.6 0.038 1.0 0.029 9.7 0.039
[Nickel U 1.2 24 3.7 15 2.8 24 3.7
Potassium U 4.0 3900 12 2500 9.2 4000 12
Selenium u 4.0 U 12 U 9.2 U 12
Silver U 0.50 U 1.6 u 1.1 U 1.5
Sodium u 4.0 13000 12 8900 9.2 14000 12
Thallium U 0.16 U 0.50 u 0.37 9] 0.49
Vanadium U 0.60 84 1.9 51 1.4 79 1.8
Zinc U 0.40 82 1.2 53 0.92 84 1.2

Note: Samples taken October 1995
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TABLE 11 (cont'd) Metals Detected in Sediment Samples Collected in October 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank B115-SED B116-SED B106-SED B113077 B113081
Location Main Tributary Main Tributary Purvis Creek F2 0-6 F2 24-30
Analyte Conc MDL Conc MDL Conc MOL Conc MDL Conc MDL Conc MDL

mg/kg mg/kg mg/k mg/kg mg/kg mg/kg mg/kg mg/k mg/kg mg/kg mg/k mg@_
IAluminum U 4.0 59000 14 46000 13 42000 18 36000 18 41000 12
Antimony U 4.0 U 14 U 13 U 18 U 18 U 12
Arsenic U 0.008 12 1.4 11 1.3 12 1.8 6.3 1.8 7.6 1.2
Barium U 0.40 55 1.4 44 1.3 44 1.8 65 1.8 82 1.2
Beryllium U 0.08 1.7 0.28 1.5 0.25 1.3 0.36 0.90 0.37 1.0 0.24
Cadmium U 0.20 U 0.68 U 0.63 U 0.91 U 0.91 U 0.60
Calcium U 16 3800 55 3200 51 5200 73 48000 73 73000 48
HChromium U 0.40 130 1.4 110 1.3 99 1.8 81 1.8 46 1.2
[cobait U 08 U 27 U 2.5 U 3.6 U 3.7 U 2.4
Copper U 08 21 27 17 2.5 16 36 49 3.7 33 2.4
Iron U 6.0 35000 21 30000 19 32000 27 24000 27 26000 18
Lead U 4.0 46 14 42 13 30 18 190 18 570 12
Magnesium U 40 8400 14 7400 13 8100 18 15000 18 8300 12
Manganese U 0.20 7320 0.68 350 0.63 650 0.91 230 0.91 210 0.60
Mercury U 0.013 9.2 0.042 10 0.39 NA NA NR NA NR NA
Nickel U 1.2 29 4.1 25 3.8 25 5.4 30 5.5 29 3.8
Potassium U 40 4500 14 3700 13 3800 18 3100 18 3100 12
Selenium U 4.0 U 14 U 13 U 18 U 18 U 12
Silver U 0.50 U 1.7 U 1.6 U 23 U 46 U 2.9
Sodium U 40 15000 14 14000 13 21000 18 20000 18 19000 12
Thallium U 0.16 U 0.55 U 0.51 U 0.73 U 0.73 U 0.48
Vanadium U 0.60 94 2.1 79 1.9 72 2.7 86 2.7 62 1.8
Zinc U 0.40 94 1.4 83 1.3 74 1.8 190 1.8 91 1.2

Note: Samples taken October 1995
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TABLE 11 (cont'd). Metals Detected in Sediment Samples Collected in October 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank C113113 C113115 C113117 C113119 c113121
Location Purvis Creek Purvis Creek Purvis Creek Drainage Channel Drainage Channel
0-6 110 12-18 110 24-30 110 0-6 114 12-18 11
Analyte Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL
ma/kg mg/kg | mg/kg mg/kg mg/kg mg/kg mg/k mg/kg mg/kg mg/kg mg/kg mglkg

Aluminum U 5.0 6200 73 15000 6.9 5800 6.2 30000 16 38000 15
Antimony U 0.20 U 7.3 U 6.9 U 6.2 U 16 U 15
Arsenic U 0.01 2.6 0.73 24 0.69 1.9 0.62 7.1 1.6 14 1.5
fBarium U 0.50 9.1 0.73 17 0.69 7.6 0.62 7} 1.8 43 1.5
ﬂBerleium U 0.10 0.25 0.15 0.53 0.14 0.22 0.12 1.4 0.33 1.4 0.30
|{Cadmium U 0.25 U 0.37 U 0.34 8] 0.31 U 0.82 U 0.76
ﬂCalcium U 20 1300 29 1600 28 1300 25 4200 65 3100 61
ﬁC‘nromium U 0.50 i7 G.73 38 C.55 17 0.€2 99 1.8 100 1.8
ﬂCobalt U 1.0 U 1.5 U 1.4 U 1.2 Y] 33 U 3.0
{copper U 1.0 2.8 1.5 5.0 1.4 28 1.2 17 3.3 25 3.0
llron U 7.5 6000 11 11000 10 4500 93 30000 25 32000 23
ILead U 5.0 U 7.3 12 6.9 u 6.2 55 16 21 15

9] 5.0 1300 7.3 2300 6.9 970 6.2 6900 16 7100 15

U 0.25 120 0.37 180 0.34 140 0.31 400 0.82 380 0.78

u 0.013 0.25 0.018 0.54 0.017 0.38 0.015 8.1 0.414 32 1.8
"Nickel U 1.5 4.2 2.2 6.6 2.1 2.5 1.9 18 4.9 21 4.6
Potassium U 5.0 710 7.3 1500 6.9 580 6.2 3900 18 4300 15
Selenium U 0.20 U 7.3 U 6.9 U 6.2 U 16 U 15
Silver U 0.50 U 0.74 U 0.69 U 0.61 U 1.6 ) 1.5
Sodium 9] 5.0 3400 7.3 4700 6.9 2500 6.2 16000 18 15000 15
Thallium Y 0.20 U 0.29 U 0.28 U 0.25 9] 0.65 U 0.61
Vanadium U 0.75 14 11 29 1.0 11 0.93 66 2.5 82 2.3
Zinc ] U 0.50 14 0.73 28 0.69 14 0.62 72 1.6 88 1.5

Note: Samples taken October 1995
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TABLE 11 (cont'd). Metals Detectcu in Sediment Samples Collected in October 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank B 119-SED B 120-SED B 121-SED
Location South Marsh North Marsh North Marsh
Analyte Conc MDL Conc MDL Conc MDL Conc MDL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgL mg/kg
Aluminum U 4.0 24000 14 31000 16 32000 16
Antimony U 40 U 14 U 16 U 16
Arsenic U 0.008 12 14 9.6 1.6 13 1.6
Barium U 0.40 31 1.4 67 1.6 36 1.6
Beryllium U 0.08 1.1 0.27 1.1 0.32 1.2 0.32
Cadmium U 0.20 U 0.68 U 0.79 U 0.81
Calcium U 16 3500 55 4500 63 3200 65
Chromium U 0.40 97 1.4 61 1.6 160 1.6
Cobalt U 0.8 ] 27 U 3.2 U 3.3
Copper U 0.8 14 27 39 3.2 21 33
Iron U 6.0 25000 21 32000 24 31000 24
Lead U 4.0 34 14 89 16 50 16
Magnesium U 40 6400 14 7000 16 6900 16
Manganese U 0.20 400 0.68 200 0.79 230 0.81
Mercury U 0.013 NR NA NR NA NR NA
Nickel U 1.2 18 41 24 47 24 49
Potassium U 40 3200 14 3500 16 3500 16
Selenium U 40 U 14 U 16 U 16
Silver U 0.50 U 1.7 U 1.9 U 2.0
Sodium U 40 14000 14 11000 16 14000 16
Thallium U 0.16 U 0.55 U 0.63 U 0.65
Vanadium U 0.60 58 2.1 73 2.4 66 2.4
Zinc U 0.40 71 1.4 210 1.6 94 1.6

Note: Samples taken October 1995
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TABLE 11 (cont'd). Metals Detected in Sediment Samples Collected in October 1995

LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank B 117-SED B 118-SED 100-SED
Location Outfall Purvis Creek South Marsh Purvis Creek
Analyte Conc MDL Conc MDL Conc MDL Conc MDL

mg’/kg mg/kg mg/kg | mg/kg mg/kg | mg/kg mg/kg mg/kg
Aluminum U 4.0 43000 12 44000 13| 22000 11
Antimony U 4.0 U 12 U 13 U 11
|Arsenic U 0.008 14 1.2 14 1.3 53 1.1
Barium U 0.40 44 1.2 40 1.3 23 1.1
Beryllium U 0.08 1.5 0.24 1.3 0.26 0.6 0.22
Cadmium U 0.20 ) 0.61 U 0.65 U 0.54
Calcium ) 16 6200 48 3800 52 2400 44
Chromium U 0.40 70 1.2 72 1.3 53 11
Cobalt ’ nAa Y] 24 u 26 U 2.2
Copper U 0.8 18 2.4 19 2.8 9.9 2.2
iron U 6.0 36000 18 31000 19 15000 16
Lead U 4.0 39 12 34 13 25 11
Pg_gnesium U 4.0 7500 12 6700 13 3900 11
Manganese U 0.20 500 0.61 310 0.65 170 0.54
IMercury ul 0013 NR NA NR NA 25 0.34
[Nickel U 1.2 25 3.6 25 3.9 13 33
Potassium U 4.0 4000 12 3600 13 1900 11
Selenium U 4.0 U 12 U 13 U 11
Silver U 0.50 U 1.5 U 1.6 U 2.7
Sodium 9] 4.0 13000 12 12000 13 9700 11
Thallium U 0.16 u 0.48 U 0.52 U 0.44
Vanadium U 0.60 83 1.8 82 1.9 35 1.6
Zinc U 0.40 83 1.2 78 1.3 46 1.1

Note: Samples taken October 1995
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TABLE 11 (cont'd) Metals Detecteu in Sediment Samples Collected in October 1995

LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample ID Blank C113104 C 113106 C 113108 C 113110
Location H1 0-6 H1 12-18 H2 0-6 H2 12-18
Analyte Conc MODL Conc MOL Conc MDL Conc MDL Conc MDL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | mg/kg mg/kg mg/kg mg/kg |

luminum 9] 4.0 24000 20 36000 14 34000 17 36000 19

ntimony U 0.16 U 20 U 14 U 17 U 19

rsenic u 0.008 47 2.0 4.0 1.4 5.5 1.7 6.3 1.9

fBarium u 0.40 51 2.0 35 1.4 47 1.7 36 1.9
Beryllium U 0.08 0.88 0.41 1.4 0.29 1.2 0.34} 1.4 0.38
Cadmium U 0.20 U 1.0 U 0.7 U 0.85 U 0.95
Calcium Y 16 19000 81 3100 57| 26000 68 5600 76
ﬁChromium U 0.40 56 2.0 46 1.4 Al 1.7 47 1.9
{Cobalt u 0.8 u 4.1 u 2.9 u 3.4 u 3.8
Copper U 0.8 46 4.1 34 2.9 44 34 27 3.8
Iron U 6.0 15000 AN 22000 21 21000 26 25000 29
jLead Y 4.0 260 20 650 14 220 17 280 19
[Magnesium U 4.0 6900 20 6000 14 8600 17 6400 19
Wanganese U 0.20 110 1.0 110 0.71 180 0.85 150 0.95
HMercury U 0.013 420 63 0.79 0.045 370 27 30 0.60
Nickel u 1.2 27 6.1 16 4.3 29 5.1 18 5.7
Potassium U 4.0 2300 20 2900 14 2500 17 2900 19
Selenium U 0.16 U 20 U 14 U 17 U 19
Silver U 0.50 U 2.6 U 1.8 U 2.2 U 2.4
Sodium U 4.0 22000 20 14000 14 21000 17 34000 19
Thallium u 0.16 U 0.81 u 0.57 U 0.68 u 0.76
Vanadium U 0.60 87 3.1 61 2.1 79 2.6 63 2.9
Zinc U 0.40 190 2.0 110 1.4 160 1.7 88 1.9

Note: Samples taken October 1995
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TABLE 12. Creosote and BNA Compounds Detected in Sediment Samples
LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight)

[Sample Number: JK247164 D24161 “F24162 G24163 T050A
Sampling Location: LCP46 LCP43 LCP44 LCP45 LCP47
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Compound Name

lAcenaphthylene U 3000 u 3900 U 3800 U 3700 U 1000
Phenanthrene U 3000 U 3900 U 3800 U 3700 [8) 1000
IAnthracene U 3000 U 3900 U 3800 U 3700 U 1000
2-Methylanthracene (Y 3000 U 3900 U 3800 U 3700 ) 1000
Carbazole U 3000 U 3900 U 3800 U 3700 U 1000
Fluoranthene 240J 3000 240J 3900 270J 3800 170J 3700 75J 1000
Pyrene 240J 6000 210J 7800 220J 7600 U 7400 110J 2100
fBenzo(a)anthracene S) 3000 U 3900 U 3800 U 3700 ) 1000
[Chrysene 99J 3000 U 3900 U 3800 U 3700 U 1000
'Benzo(b)flucranthene U 3000 U 3900 U 3800 U 3700 98J 1000
[Benzo(e)pyrene U 3000 U 3900 U 3800 U 3700 U 1000
Di-n-butylphthalate 6900 2900 1900J 3800 730J 3800 3800 3800 920J 1000
1,3-Dichlorobenzene U 2900 U 3800 U 3800 U 3800 U 1000
1.4-Dichlorobenzene U 2900 U 3800 U 3800 U 3800 U 1000
IDimethyiphthalate U 2900 U 3800 U 3800 U 3800 U 1000
{Butylbenzlphthalate 340J 2900 330J 3800 U 3800 U 3800 52J 1000
[Bis(2-Ethylhexyl)phthalate 190J 2900 U 3800 210J 3800 2300J 3800 U 1000
[Di-n-actylphthalate U 2900 U 3800 38J 3800 U 3800 U 1000
[Benzo(k)Fluaranthene ) 3000 U 3900 U 3800 U 3700 U 1000
[Benzo(a)pyrene U 3000 U 3900 U 3800 U 3700 U 1000

MDL denotes Method Detection Limit
U denotes Not Detected

J denotes value below MDL

Note: Samples taken May 1995
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TABLE 12 (cont'd)) Creosote and BNA Compounds Detected in Sediment Samples

LCP Site

Brunswick, GA

April 1997

(Results in ug/kg, dry weight)

Sample Number: 1051A 1052A ABD1510 Joi1508 K10546
Sampling Location: LCP48 LCP49 SED 35 REFERENCE SED 19-20
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg
Compound Name

cenaphthylene U 1200 U 1500 U 1000 U 1500 U 1000
Phenanthrene U 1200 U 1500 U 1000 U 1500 ] 1000
Anthracene ) 1200 U 1500 U 1000 U 1500 140J 1000
2-Methylanthracene u 1200 U 1500 U 1000 ) 1500 120J 1000
Carbazole U 1200 U 1500 U 1000 U 1500 95J 1000
Fluoranthene 84J 1200 80J 1500 77J 1000 U 1500 110J 1000
Pyrene 110J 2300 97J 3000 110J 2100 U 3000 380J 2000
{Benzo(a)anthracene U 1200 U 1500 59J 1000 U 1500 110J 1000
[Chrysene U 1200 U 1500 81J 1000 U 1500 120J 1000
I[Benzo(b)fluoranthene ) 1200 U 1500 68J 1000 U 1500 180J 1000
IBenzo(e)pyrene U 1200 U 1500 U 1000 U 1500 400J 1000
Di-n-butyiphthalate 710J 1100 430J 1500 190J 1000 7300 1500 1800 1000
1,3-Dichlorobenzene U 1100 ) 1500 U 1000 U 1500 900J 1000
1,4-Dichlorobenzene U 1100 U 1500 U 1000 U 1500 200J 1000
Dimethylphthalate U 1100 U 1500 U 1000 ) 1500 200J 1000
{Butylbenzlphthalate U 1100 U 1500 U 1000 250J 1500 U 1000
Bis(2-Ethylhexyl)phthalate U 1100 U 1500 3304 1000 U 1500 410J 1000
Di-n-actylphthalate ) 1100 53J 1500 45J 1000 U 1500 29J 1000
Benzo(k)Fluoranthene U 1200 U 1500 U 1000 U 1500 U 1000
Benzo(a)pyrene u 1200 u 1500 u 1000 U 1500 U 1000

MDL denotes Method Detection Limit

U denotes Not Detected

J denotes value below MDL

Note: Samples taken May 1995
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TABLE 12 (cont'd.). Creosote and BNA Compounds Detected in Sediment Samples

LCP Site

Brunswick, GA

April 1997

{Results in ug/kg, dry weight)

Sample Number: K01540 JO1545 1053A 1055A K24160
Sampling Location: SED 36 SED 17-18 LCP50 LCP51 SED 10-11
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Compound Name
cenaphthylene U 1100 U 1000 180J 1300 U 2500 U 1100

Phenanthrene 160J 1100 U 1000 U 1300 U 2500 U 1100
[Anthracene 64J 1100 U 1000 U 1300 U 2500 U 1100
2-Methylanthracene U 1100 U 1000 140J 1300 U 2500 U 1100
Carbazole u 1100 U 1000 U 1300 u 2500 U 1100
UFluoranthene 96J 1100 U 1000 190J 1300 U 2500 U 1100
[Pyrene 160J 2200 U 2000 480J 2500 U 5100 87J 2300
Benzo(a)anthracene U 1100 u 1000 200J 1300 U 2500 U 1100
f[Chrysene U 1100 U 1000 270J 1300 U 2500 U 1100
iBenza(b)fiucranthenc 1100 U 1000 U 1300 U 2500 U 1100
[Benzo(e)pyrene 1100 U 1000 U 1300 U 2500 U 1100
IDi-n-butylphthalate 1000J 1100 840J 1000 2900 1300 2200 2100 890J 1100
1,3-Dichlorobenzene U 1100 U 1000 U 1300 U 2100 U 1100
1,4-Dichlorobenzene U 1100 U 1000 U 1300 U 2100 U 1100
Dimethylphthalate U 1100 U 1000 180J 1300 U 2100 U 1100
§Butylbenziphthalate U 1100 U 1000 U 1300 U 2100 U 1100
IBis(2-Ethylhexyl)phthalate U 1100 470J 1000 130J 1300 U 2100 U 1100
IDi-n-actylphthalate 180J 1100 U 1000 78J 1300 U 2100 U 1100
|Benzo(k)Fluoranthene U 1100 U 1000 U 1300 U 2500 9) 1100
[Benzo(a)pyrene U 1100 U 1000 U 1300 U 2500 U 1100

MDL denotes Method Detection Limit

U denotes Not Detected

J denotes value below MDL
Note: Samples taken May 1995
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TABLE 13. BNA Compounds in Sediment Sampiles Collected in October 1985

LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight)

jChent 1D Method-Bik 113104 113108 113110 113035
Locaton Ht 0-6 H2 0-6 H2 12-18 Gnd Marsh

mpound Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL
IN-nrosodimethylamine U 330 U 5100 U 4300 U 4800 U 3200
lPhenot U 330 9] 5100 [} 4300 ] 4800 9] 3200
JAniline 9] 330 U 5100 U 4300 U 4800 U 3200
Bis(2-chiomethyl) ether U 330 U 5100 U 4300 7] «800 U 3200
-Chiorophenol U 330 U 5100 U 4300 U 4800 U 3200
1,3-Dichlorobenzene U 330 U 5100 U 4300 U 46800 U 3200
1.4-Dichlorobenzene 8] 330 U 5100 U 4300 U 4600 U 3200
Benzyl alcohol U 330 U 5100 U 4300 9] 4800 U 3200
1 2-Dichiorobenzene U 330 U 5100 9] 4300 U 4800 U 320
2-Methylphenol U 330 u 5100 u 4300 U 4500 U 3200
Bis(2-chloroisopropyl) ether U 330 U 5100 U 4300 U 4800 U 3200
L4-Methyiphenal u 330 U 5100 U 4300 U 4600 U 3200
IN-Nitrosod)-n-propylamine 9] 330 U 5100 V] 4300 U 4800 Y 3200
Hexachloroethane U 330 U 5100 u 4300 U 4600 U 3200
Nitrobenzene U 330 ] 5100 U 4300 U 4600 U 3200
isophorone U 330 u 5100 U 4300 U 4600 uU 3200
2-Nitrophenot U 330 U 5100 u 4300 U 4600 U 3200
2 4-Dimethyiphenol U 330 U 5100 ] 4300 9] 4800 U 3200
Bis(2-chloroethoxy) methane U 330 y $100 9] 4300 9] 4500 %] 3200
Benzoic Acid J 1700 9] 25000 U 22000 Y] 23000 U 16000
[2.4-Dichlorophenol U 330 U 5100 U 4300 U 4800 U 3200
1,2,4-Trichlorobenzene U 330 9] 5100 U 4300 u 4800 U 3200
Naphthalene U 330 U 5100 9] 4300 U 4600 uU 3200
J4-Chioroaniline U 330 U 5100 U 4300 U 4600 9] 3200
Hexachlorobutadiene U 330 U 5100 u 4300 S| 4500 9] 3200
{4-Chioro-3-methyiphenol U 330 U 5100 U 4300 U 4800 U 3200
-Methylnaphthalene U 330 U 5100 U 4300 U 4600 U 3200
Hexachlorocycliopentadiene Y] 330 U 5100 ¥ 4300 U 4800 U 3200
2 4 6-Tnchlorophenol U 330 U 5100 U 4300 U 4600 U 3200
2 4 5-Trichiorophenof U 330 U 5100 U 4300 [9) 4600 U 3200
2-Chioronaphthatene U 330 U 5100 U 4300 U 4600 U 3200
[2-Nitroaniline 9] 330 U 5100 Y] 4300 U 4600 U 3200
Dimethyl phthalate u 330 ] 5100 U 4300 U 4800 1Y) 3200
2 6-Dinitrotoluene | U 330 yU 5100 9] 4300 U 4600 U 3200
Acenaphthylene U 330 Y] 5100 U 4300 U 4600 V] 3200
13-Niroaniline U 330 U 5100 U 4300 U 4600 ¢) 3200
Acenaphthene U 330 y 5100 U 4300 U 4800 u 3200
2 4-Dintrophenal U 330 U $100 U 4300 U 4600 U 3200
j4-Nitropnenol U 330 U 5100 U 4300 U 4600 U 3200
2 4-Dinitrotoluene U 330 U 5100 U 4300 U 4600 8] 3200
Dibenzoturan u 330 ] 5100 U 4300 U 4600 Y] 3200
Diethytphthalate 9] 330 U 5100 U 4300 9] 4600 9] 3200
Fluorene U 330 U 5100 U 4300 U 460Q U 3200
J4-Chiorophenyl phenyl ether U 330 V] 5100 8] 4300 U 4800 9] 3200
4-Nitroaniline U 330 U 5100 9] 4300 U 4800 U 3200
14 6-Dinitro-2-methyiphenol U 330 U 5100 v] 4300 U 4600 U 3200
N.Nitrosodiphenytamine yU 330 U 5100 U 4300 Y] 4600 U 3200
1.2-Diphenyinydrazine/Azobenzene Y] 330 9] 5100 U 4300 U 4600 U 3200
|4-Bromophenyl phenyl ether U 330 U 5100 U 4300 9] 4600 U 3200
Hexachlorobenzene ) U 330 U 5100 9] 4300 9] 4600 U 3200
Pentachioropheno! U 330 U $100 ] 4300 U 4600 8] 3200
Phenantnrene U 330 U 5100 U 4300 U 4600 Y 3200
Antnracene 1y 330 U 5100 U 4300 u 4600 U 3200
fCarbazole 1 u 330 U 5100 U 4300 u 4600 U 3200
Di-n-butyl phthalate 9] 330 U 5100 U 4300 8] 4600 260J 3200
Fluomanthene u 330 ] 5100 9] 4300 U 4600 U 3200
Benzidine u 330 U 5100 U 4300 U 4800 U 3200
Pyrene u 330 9] 5100 U 4300 U 4600 U 3200
|3 3'-Dimetnyibenzidine U 330 U 5100 U 4300 U AB00 U 3200
Butyl benzyl phthalate U 330 U 5100 U 4300 U 4600 U 3200
3,3'-Dichiorobenzidine 9] 330 9] 5100 U 4300 U 4600 U 3200
Benzo(a)anthracene U 30 1Y) 5100 U 4300 y 4600 Y] 3200
hrysene 9] 330 9] 5100 U 4300 9] 4600 U 3200
Biis (2-ethylhexyl) phthalate Y 330 U 5100 U 4300 U 4800 6100 3200
Di-n-octyi phthaiate U 33X U 5100 U 4300 U 4800 U 3200
Benzo(b)fiuaranthene U 330 U 5100 V) 4300 U 4800 V) 3200
Benzo(k)fiuoranthene 8] 330 U 5100 U 4300 U 4800 U 3200
Benzo{a)pyrene U 330 U 5100 U 4300 U 4600 U 3200
indena(1.2,3-c d)pyrene | U 330 9] 5100 U 4300 U 4500 u 3200
Dibenzo(a hyanthracene 8] 330 U 5100 Y 4300 U 4600 U 3200
Benzo(ghi)perylene U | 330 [¢] 5100 U 4300 U 4800 [¢] 3200
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TABLE 13 (cont'd.). BNA Compounds in S

P Col

LCP Sie

Brunewick, GA

April 1907

pie d m October 1995

(Results in ug/kg, d'y weight)

IChent ID Methad-Blk 113043 113044 113047 113038
H_ocation Gibson Creek Gibson Creek Gibson Creek Process
0-8 108 18-24 100 48-54 100 South

jCompound Conc MDL Conc MDL Conc MDL Conc MDL Conc MOL
IN-nitrosodimethytamine u 330 U 3400 U 2000 V] 5100 U 1100
Phenol U 330 ) 3400 U 2600 U 5100 U 1100
[Aniline U 330 Y] 3400 V] 2600 Y] 5100 9] 1100
Bis (2-chioroethyl) ether U 330 uU 3400 9} 2600 U 5100 U 1100
[2-Chlorophenol 9] 330 9] 3400 U 26800 3] 5100 U 1100
1. 3-Dichiorobenzene U 330 V) 3400 U 2600 U 5100 U 1100
1 4-Dichlorobenzene Y] 330 (Y] 3400 U 2600 9] 5100 9] 1100
{Benzyl aicohol 9] 330 U 3400 U 2600 U 5100 U 1100
1,2-Dichiorobenzene U 330 9] 3400 Y] 2600 U 5100 9] 1100
[2-Methylphenol [¥] 330 U 3400 U 2600 V] 5100 [¥] 1100
Bis(2-chioroisopropyl) ether U 330 U 3400 V) 2600 U 5100 U 1100
j4-Methyiphenol U 330 9] 3400 9] 2600 U 5100 U 1100
IN-Nrtrosodi-n-propylamine u 330 U 3400 U 2600 Y] 5100 U 1100
Hexachicroethane U 330 U 3400 U 2600 ] 5100 U 1100
{Nitrobenzene U 330 U 3400 U 2600 U 5100 U 1100
i sophorone U 330 9] 3400 U 2600 U 5100 9} 1100
|2-Ntrophenol U 330 Y] 3400 U 2600 U 5100 U 1100
2 4-Dimethyiphenci U 330 U 3400 U 2600 U 5100 U 1100
Bis(2-chloroethoxy) methane U 330 U 3400 U 2600 U 5100 Y] 1100
Benzoic Acid U 1700 U 17000 9] 13000 9] ~25000 [¢] 5300
12 4-Dichiorophenol U 330 U 3400 U 2600 U 5100 9] 1100
1,2.4-Trichlorobenzene U 330 U 3400 U 2600 U 5100 U 1100
Naphthalene U 330 U 3400 U 2600 U 5100 9] 1100
[4-Chloroaniiine 9] 330 U 3400 U 2600 U 5100 U 1100
Hexachlorobutadiene U 330 U 3400 U 2600 U 5100 U 1100
[4-Chioro-3-methyiphenol U 330 U 3400 U 2600 U 5100 U 1100
2-Methyinaphthalene U 330 uU 3400 ] 2600 U 5100 120 1100
Hexachlorocyclopentadiene U 330 U 3400 U 2600 ¥) 5100 U 1100
2.4.6-Trichiorophenol U 30 8] 3400 U 2800 [¢] 5100 U 1100
2.4 5-Trichiorophenol U 330 U 3400 ] 2600 U 5100 U 1100
[2-Chiotonaphthalene 9] 330 U 3400 9] 2600 Y] 5100 U 1100
[2-Ntroaniline 9] 330 [¢] 3400 U 2600 U 5100 U 1100
Dimethyt phthalate U 330 U 3400 U 2600 U 5100 U 1100
6-Dinftrotoluene 9] 330 U 3400 9] 2600 U 5100 U 1100
Acenaphthytene U 330 U 3400 u 2600 U 5100 V] 1100
[3-Nitroaniline U 30 JU 3400 U 2600 U 5100 U 1100
Acenaphtnene Y] 330 V] 3400 uU 26800 9] 5100 U 1100
[2,4-Dinttrophenol U 330 U 3400 U 2600 U 5100 U 1100
J4-Nitrophenol U 330 U 340C U 2600 U 5100 U 1100
2 4-Dintrotoiuene u 330 U 340C U 2600 U 5100 U 1100
Cibenzofuran U 330 9] 340C 9] 2600 U 5100 U 1100
Diethyiphthaiate U 330 V] 340C u 2600 U 5100 U 1100
Fluorene ] 330 U 340C U 2600 U 5100 U 1100
j4-Chiorophenyl phenyl ether U 330 U 340C U 2600 u 5100 V] 1100
14-Nitroanthine U 330 U 340C U 2800 U 5100 U 1100
4 6-Dinttro-2-methyiphenol U 330 U | 3ax u 2600 U 5100 U 1100
N-Nitrosodiphenylamine 8] 330 9] 340C U 2600 U 5100 U 1100
1 2.Diphenylhydrazine/Azobenzene U 330 U 340C U 2600 U 5100 U 1100
l4-Bromophenyl phenyl ether y 330 U 340C U 2600 U 5100 U 1100
Hexachlorobenzens Y] 330 U 340C U 2600 V) 5100 U 1100
Pentachlorophenoi [¥] 330 U 340C U 2600 U 5100 V] 1100
Phenanthrene V) 330 U 340C U 2600 Y 5100 380 1100
Anthracene U KX U 340C ¥] 2600 U 5100 73 1100
[Carbazole v} 330 U 340C U 2600 7] 5100 Y] 1100
Di-n-butyl phthalate U 330 U 340C U 2600 U 5100 81 1100
Fluoranthene U 330 U 340C U 2600 U 5100 180 1100
Benzidine U 330 U 340 [¢] 2600 U 5100 [¥) 1100
Pyrene U 330 S 340C U 2600 9] 5100 830 1100
3.3 -Dimethyibenzidine U 330 U 340C U 2600 U 5100 uU 1100
Butyl benzyt phthatate U 330 U 3400 J 2600 U 5100 8] 1100
3.3 -Drchiorobenzidine U 330 U 3400 U 2600 ] 5100 U 1100
Benzo{ajanthracene U 330 V] 3400 U 2600 U 5100 500 1100
hrysene U 330 U 3400 9] 2600 U 5100 820 1100
|Bis(2-ethythexyi) phthalate v 330 270 3400 V] 2600 V] 5100 120 1100
|Orn-octy! phthatate U 330 U 3400 U 2600 U 5100 U 1100
Ieenzogb)ﬂuoranmene U 330 U 3400 U 2600 Y] 5100 1100 1100
Benzo(k)fiuoranthene 9] 330 9] 3400 U 2600 U 5100 680 1100
Benzo(ajpyrene ] 330 U 3400 9] 2600 U 5100 660 1100
fingeno(1 2,3-¢ djpyrene U 330 U 340! U 2600 V] 5100 200 1100
Dibenzo(a hjanthracene V] 330 U 3400 U 2600 U 5100 110 1100
Benzo(ghiperyiene U 330 U 3400 U 2600 U 5100 400 1100




TABLE 13 (contd.). BNA Compounds in Sediment Sampies Collectad in October 1995
LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight]

Client 1D Method-Blk 113108 113037
Location H112.18 Cell Bidg
Compound Conc MOL Conc MDL Conc MDL
N-nitrosodimethytamine V) 330 9] 3300 U 2100
|Phenol U 330 U 3300 U 2100
Anihine uU 330 U 3300 ] 2100
Bis(2-chioroethyl) ether U 330 uU 3300 U 2100
2-Chiorophenol ) 330 u 3300 U 2100
1,3-Dichlorobenzene U 330 U 3300 U 2100
1.4-Dichiorobenzene U 330 U 3300 9] 210C
Benzyl alcoho! U 330 S 3300 U 2100
1,2-Dichiorobenzene U 330 U 3300 u 2100
2-Methylphenct y 330 U 3300 ¥] 2100
Bis(2-chloroisopropyl) ether U 330 U 3300 9] 2100
|4-Methyiphenal "] 330 9] 3300 U 210C
N-Nrtrosodi-n-propylamine U 330 U 3300 ¥ 2100
Hexachloroethane U 330 U 3300 U 2100
Nitrobenzene u 330 U 3300 Y] 2100
Isophorone U 330 y 3300 uU 2100
2-Nitrophenol U 330 U 3300 U 2100
2,4-Dimethyiphencl ] 330 U 3300 ] 2100
Bis{2-chloroethoxy) methane ¢] 330 ] 3300 yU 2100
Benzoic Acid 9] 1700 360 17000 uU 11000
2 4-Dichiorophenol Y] 330 u 3300 U 2100
1.2.4-Trichlorobenzene U 330 U 3300 U 2100
Naphthalene 9] 330 U 3300 U 2100
4-Chioroaniine U 330 L 3300 9] 2100
Hexachiorobutadiene U 330 U 3300 U 2100
4-Chloro-3-methyiphenol U 330 U 3300 y 2100
2-Methyinaphthaiene U 330 Y] 3300 U 2100
Hexachlorocyclopentadiene U 330 U 3300 U 2100
2 4.6-Tnchloropheno! U 330 ] 3300 yU 2100
2.4 5-Trichlorophenot U 330 9] 3300 U 2100
2-Chioronaphthalene y 330 U 3300 U 2100
2-Nrtroaniline U 330 U 3300 ] 2100
Dimethyl ghthalate u 330 U 3300 U 2100
2 6-Dinttrotoluene 9] 330 U 3300 y 2100
Acenaphthyiene U 330 U 3300 U 2100
3-Nritroaniline yU 330 U 3300 U 2100
Acenaphthene YU 330 yU 3300 uU 2100
2 4-Dinitrophenol Y 330 U 3300 8] 2100
4-Nitrophenoi 9] 33X U 3300 U 2100
2 4-Dintrotoluene U 330 ¥ 3300 U 2100
Dibenzoturan U 330 8] 3300 U 2100
Oiethytphthaiate U 330 9] 3300 U 2100
Fiuorene 9] 330 U 3300 U 2100
4-Chloraphenyl phenyl etner U 330 ] 3300 U 2100
4-Nrtroaniline U 330 €] 3300 U 2100
4.6-Dinitro-2-methyiphenol U 330 yU 3300 U 2100
N-Nitrosodiphenylamine Y] 330 U 3300 U 2100
1.2-Diphenyihydrazine/Azobenzene U 330 U 3300 9] 2100
4-Bromophenyl phenyi ether yU 330 U 3300 U 2100
Hexachiorobenzene U 330 yU 3300 440 2100
Pentachiorophenai ) 330 U 3300 ) 2100
Phenanthrene V] 330 U 3300 200 2100
Anthracene U 330 U 3300 V] 2100
Carbazole u 330 U 3300 U 2100
Di-n-butyl phthatate U 330 Y] 3300 270 2100
Fluoranthene U 330 U 3300 570 2100
Senzidine U 330 9] 3300 uU 2100
Pyrene 9] 330 u 3300 390 2100
3 3-Dimethyibenzidine U 330 8] 3300 U 2100
Butyl benzyi phthalate [9) 330 U 3300 U 2100
3,3-Dichlorobenzidine 9] 330 v 3300 U 2100
Benzo{a)anthracene U 330 9] 3300 240 2100
Chrysene U 330 J 3300 360 2100
Bis(2-ethylhexyl) phthalate U 330 U 3300 220 2100
Di-n-octyl phthatate U ko] U 3300 U 2100
Benzo(bjfiuoranthene U 330 ] 3300 1100 2100
Benzo(kfivoranthene U 330 o] 3300 260 2100
Benzo(a)pyrene y 330 220 3300 280 2100
Indeno(1.2 3-c.d)pyrene U 330 U 3300 320 2100
Dibenzo{a hjanthracene 9] 330 U 3300 150 2100
Benzo(ghi)perylene U 330 U 3300 420 2100
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TABLE 13 (contd.). BNA Compourns in Sedsmeni Sampies Collected in October 1005

LCP Sits

Brunewick, G

Apdl 1997

(Results in ug/xg, dry weight)

IChent 1D Method-8ik 113048 113051 113083 113005

jLocaton H3 0-12 H3 30+ H4 0-8 H4 12-18
. fCompound Conc MOL Conc MOL Conc MOL Conc MDL Conc MOL
IN-nitrosodimethylamine U 330 U 8900 U 8500 V) 5300 U 9100
Phenol ] 330 Y] 8000 %) 8500 9] 5300 Y] 8100
JAniline U 330 u 8900 Y] 8500 u 5300 Y] 9100
[Bis(2-chioroethy) ether U 330 uU 8900 9] 8500 U $300 9] 9100
[2-Chiorophenol U 330 [¢] 8900 U 8500 U 5300 9] 9100
1,3-Dichiorobenzene U 330 U 8600 U 8500 U 5300 U 8100
1 4-Dichlorobenzene U 330 Y 8900 U 8500 U 5300 8] 8100
Benzyl alcohot U 330 U 8800 uU 8500 Y] 5300 U 9100
1.2-Dichlorobenzene V] 330 U 8900 U 8500 U 5300 U 8100
[2-Methylphenol J 330 ¥] 8900 uU 6500 Y] 5300 uU 9100
Brs(2-chioroisopropyl) ether 9 330 9] 8600 u 8500 U 5300 U 8100
[4-Methyiphenol 8] 330 U 8900 8] 6500 3] 5300 ] 9100
N-Nrtrosod-n-propylamine U 330 U 8900 U 8500 U 5300 U 8100
Hexachloroethane U 330 U 8900 U 8500 U 5300 U 9100
Nitrobenzene U 330 uU 8900 9] 6500 U 5300 U 9100
Isophorone U 330 [¥) 8500 U 8500 U 5300 U 8100
[2-Nitrophenol U 330 [¥) 8800 U 8500 U 5300 U 9100
2 4-Dimethylphenol U 330 U 8900 U 6500 U 5300 U 9100
Bis(2-chioroethoxy) methane U 330 8] 8900 ] 8500 U 5300 u 9100
[Benzoic Acid u 1700 810 45000 U 32000 u 26000 910 45000
[2, 4-Dichiocrophenal U 330 Y] 8800 U 6500 U 5300 9] 9100
1,2.4-Tnchiorobenzene U 330 U 8900 U 8500 (8] 5300 9] 9100
Naphthaiene U 330 U 8800 u 8500 ] 5300 U 8100
l4-Chicroanihne U 330 U 8900 V) 8500 U 5300 U 9100
Hexachlorobutadwene uy 330 U 8900 U 8500 U 5300 ] $100
[4-Chioro-3-methyiphenol U 330 U 8900 U 6500 U 5300 U 9100
-Methyinaphthalene U 330 U 8900 U 6500 U 5300 U 8100
Hexachlorocyclopentadiene U 330 U 8900 9] 8500 §] 5300 U 2100
2.4.6-Trichiorophenol 9] 330 U 8600 1800 8500 1100 5300 750 8100
2 4,5-Trichlorophenal V] 330 U 8900 U 6500 U 5300 U 9100
[2-Chloronaphthalene 9] 330 U 8500 U 8500 U 5300 U 9100
2-Nitroaniline YU 330 Y] 8900 U 8500 U 5300 U 9100
Ormethyi phthalate U 330 U 8900 uU 6500 U $300 U 9100
2 6-Dinitrotoiuene U 330 U 8900 uU 8500 U 5300 U 9100
Acenaphthylene 9] 330 yU 8900 y 8500 9] 5300 U 8100
3-Nitroamiine U 330 1Y) 8900 ] 8500 U 5300 U 9100
Acenaphthene U 330 ) 8900 yU 8500 U 5300 U 9100
4-Ointtrophenol Y 330 U 8900 U 8500 U 5300 9] 9100
4-Ntrophenol 9 330 U 8900 U 6500 9] 5§300 U 9100
2.4-Dintrotoluene U 330 u 8900 9] 6500 U 5300 U 9100
Oibenzoturan U 330 9] 8900 U 8500 1Y) 5300 9] 9100
Diethylphthalate U 330 9] 8900 U 6500 U 5300 U 9100
Fluorene U 330 ) 8900 9] 6500 U 5300 U 8100
4 -Chiorophenyt phenyl ether Y] 330 ] 8800 Y 8500 U 5300 U $100
[4-Nitroaniline U 330 U 8800 |¥] 6500 V] 5300 u 9100
44, 6-Dinitro-2-methyiphenol U 330 U 8900 U 6500 V] 5300 U 9100
N-Nitrosodiphenylamine U 330 9] 8800 U 6500 V] 5300 U 8100
1 2-Diphenylhydrazine/Azobenzene U 330 U 8800 U 6500 U 5300 U 9100
i4-Bromopheny! phenyl ether 9] 330 U 8900 U 8500 U 5300 V] 9100
Hexachiorobenzene Y] 30 ] 8900 U 6500 U 5300 U 9100
Pentachloroghenol U 330 U 8800 U 8500 U 5300 Y] $100
Phenantnrene U 330 yU 8800 U 8500 U 5300 U 8100
Anthracene U 330 9] 8900 U 6500 U 5300 U 9100
fCarbazole U 330 8] 8900 U 8500 U 5300 u 9100
Di-n-butyl phthalate [¢] 330 7100 8800 16000 8500 6100 5300 13000 8100
Fiuorantnene U 330 U 8900 V] 6500 U 5300 U 9100
Benzigine ] 330 9] 8900 Y] 68500 U 5300 U 9100
Pyrene J 330 U 8900 U 68500 J 5300 U 9100
3 3.Dimethylbenzidine U 330 U 8800 U 8500 Y] 5300 9] £100
Butyl benzyt phthalate U 230 U 8900 U 8500 9] 5300 U 9100
|3 3'-Dichiorobenzigine U 330 [q] 8900 U 8500 U 5300 9] 9100
Benzo(a)anthracene 8] 330 u 8900 ] 8500 U 5300 U 9100
Chrysene U 330 U 8900 U 8500 U 5300 U 9100
Bis(2-ethythexyl) phthalate U 330 42000 8900 30000 6500 27000 5300 41000 9100
Dr-n-actyl phthalate U 330 8] 8900 U 4500 U 5300 U 9100
Benzo(b)fiucranthene 9] 330 U 8900 U 8500 U 5300 U 0100
Benzo(k)fiuoranthene u 330 U 8600 U 8500 U 5300 U 9100
Benzo(ajpyrene U 330 u 8500 U 6500 U 5300 U 9100
indeno(1.2.3¢ d)pyrene U 330 Y] 8500 9] 8500 ] 5300 ] 8100
Civenzo(a, h)anthracene 9] 33C U 890C u 8500 U 5300 U 8100
Benzo(ghtiperylene U 330 yU 890C U 8500 U 5300 Y] 9100
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TABLE 13 {contd ). BNA Compourdds in Sediment Sampies Collectsd in October 1005

LCP Site

Brunswick, GA

April 1997

{Results in ug/kg, dry weight)

hent 1D Method-Bix 113097 113068 113100 113113

Location H4 24-30 Bt 06 B112-18 Pums Creek
110

Compound Conc MDL Conc MDL Conc MOL Conc MOL Conc MDL
N-ntrosodimethylamine yU 330 uU 8100 U 5800 yU 5800 U 2600
Phenal U 30 U 8100 9] 5800 U 5800 U 2600
JAniline V) 330 U 8100 U 5900 U 5800 U 26800
Bis{2-chioroethyl) ether U 30 U 8100 U 5800 U 5800 U 2600
[2-Chiorapheno! uU 330 9] 8100 U 5900 3] 5800 U 2600
1,3-Dichlorobenzene U 330 U 8100 U 5800 U 5900 U 2600
1 4-Dichiorobenzene U 330 U 8100 U 5800 9] 5800 U 2600
Benzyl alcohol 9] 330 U 8100 U 5800 U 5800 U 2600
1,2-Dichicrobenzene U 330 U 8100 U 5900 9] 5900 U 2600

-Methylphenol U 330 U 8100 U 5900 U 5900 U 2600
Bis{2-chicroisopropyl) ether U 330 u 8100 U 5800 U S900 u 2600
[4-Methyipheno! U 330 u 8100 U 5600 Y] 5800 U 2600
N-Nrtrosodi-n-propylamine ] 330 U 8100 7] 5800 Y 5800 Y] 2800
Hexachloroethane U 330 U 8100 U 5800 U 5900 U 2600
Nitrobenzene Y] 330 U 8100 U 5900 U 5600 U 2600
Isophorone U 330 9] 8100 y 5800 8] 5800 uU 2600
[2-Ntrophenol ] 330 U 8100 U 5800 u 5000 U 2600
2 4-Dimethyiphenol 9] 330 9] 8100 U 5900 U 5800 U 2600
Bis(2-chloroethoxy) methane u 330 U 8100 U 5900 U 5900 U 26800
Benzoic Acid 9] 1700 U 42000 V] 30000 900 29000 uU 13000
12 4-Dichiorophenol U 330 5] 8100 v 5800 U 5800 U 2600
1.2.4-Tnchiorobenzene U 330 U 8100 U 5900 ] 5800 U 2600
Naphthalene U 330 U 8100 U 5900 uU 5800 U 2600
J4-Chioroaniine 9] 330 U 8100 U 5800 U 5900 Y] 2600
Hexachlorobutadiene U 330 U 8100 U 5900 U 5800 U 2600
{4 Chioro-3-methyiphenol ] 330 u 8100 U 5900 U 5500 U 2600
2-Methyinachthalene 9] 330 U 8100 U 5800 U 5900 U 2600
Hexachiorocyclopentadiene €] 330 U 8100 U 5800 U 5900 U 2600
2 4.6-Tnchiorophenct U 330 160C 8100 500 5900 1100 5900 370 2600
2.4 5-Trichiorophenol U 330 U 8100 9] 5800 ] 5900 U 2600
12-Chloronaphthalene S 330 uU 8100 8] 5900 U 5800 U 2600
2-Nitroaniine U 330 U 810C U 5900 U 5800 U 2600
Dimethyl phthalate U 330 L 8100 Y 5800 U S900 Y] 2600
[2.6-Dinitrotoluene y 330 U 8100 U 5900 U §900 U 2600
Acenaphthylene U 330 U 8100 U 5800 U 5900 yU 2600
3-Nrtroaniline U 330 U 8100 U 5800 U 5800 U 2600
Acenaphthene 8] 330 [¥] 8100 [§] 5800 U 5800 U 2600
2.4-Dintrophencl U 330 Y] 8100 3] 5900 U 5900 U 2600
[4-Nitropheno! U 330 9] 8100 U S600 U 5900 y 2600
2 4-Dinitrotaluene U 330 yU 8100 9] 5800 1% 5800 U 2600
Dibenzofuran U 330 U 8100 u 5900 U 5900 U 2600
Diethyiphthalate 9] 330 uU 8100 Y] 5900 U 5800 U 26800
Fluorene U 330 U 8100 Y 5600 ] 5900 9] 2600

-Chlorophenyi phenyl ether U 330 U 8100 yU 5800 yU 5900 U 2600
[4-Nitroanine U 330 ] 8100 U | 5900 U 5600 u 2600
4 6-Dinitro-2-methyiphenol U 330 U 8100 uU 5900 u 5900 U 2600
N-Nitrosodiphenylamine U 330 S 8100 9] 5900 U 5900 U 2600
1,2-Dipnenyihydrazine/Azobenzene 3] 330 U 8100 U 5900 U 5900 9] 2600
l4-Bromaphenyl phenyl ether U 330 U 8100 U 5900 [} 5800 U 2600
Hexachiorobenzene u 330 uU 8100 Y] 5900 U 5800 9] 2600
Pentachlorophenol 9] 33c U 8100 U 5900 9] 5800 U 2600
Phenanthrene U 330 uU 8100 9] 5800 [¢] 5900 uU 2600
Anthracene U 330 U 8100 U 5800 U 5900 U 2600
Carbazole U 330 U 8100 9] 5800 U 5600 U 2600
Di-n-butyl phthalate u 330 7200 8100 15000 5900 27000 5900 2700 2600
Fluaranthene Vo 330 U 8100 U 5000 Y] 5800 U 2800
Benzidine ] 330 9] 8100 U 5800 U 5900 U 2600
Pyrene U 330 u 8100 U 5800 V] 5800 U 2600
3 3 .Dimethylbenzidine U 330 U 8100 U 59800 U 5800 V] 2600
Buty! benzyl phthaiate U 330 U 8100 J 5800 U 5900 U 2600
3 3.Oichiorobenzigine ¥ 330 9] 8100 U 5800 U 5800 §] 2600
Benzo(a)anthracene U 330 9] 8100 U 5800 Y] 5800 U 2600
jChrysene uU 330 U 8100 y 5900 U 5900 U 2600
5is{2-ethythexyl) phthalate 9] 330 39000 8100 32000 5900 31000 5600 12000 2600
O+-n-octyl phthalate U 330 U 8100 uU 5800 u 5800 U 2800
Benzo(b)tiuoranthene U 330 9] 8100 U 5800 Y] 5900 U 2600
Benzo(kjliuoranthene U 330 U 8100 9] 5900 U 5800 U 2600
Benzo(a)pyrene U 330 V] 8100 U 5800 U 5900 U 2600
Indeno(1.2.3-c.d)pyrene v 33C U 8100 U 5900 Y] 5900 U 2600
D:benzo(a.h)anthracene U 330 U 8100 U 5900 yU 5800 Y | 2600
Benzo(ghnperylene U | 330 U 8100 U 5900 U | 5800 U | 2800




TABLE 13 {contd.). BNA Compounds in Sed

(Resuits in ug/kg. dry waght)

Chiant ID Method-Bik 113115 113117 113119 11311 113102
Location Purvis Creek Punis Creek Drainage Drainage B124-30
12-18 110 24-30 110 Channel 0-8 114 | Channel 12-18 11
Compound Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL
N-nitrosodimethytamine Y] 30 ] 2600 Y] 2400 U 8500 U 5600 U 6800
Pheno! U 330 Y] 2600 U 2400 U 8500 U 5600 U 8800
Anthine 1Y) 330 9} 2600 U 2400 U 6500 U 5600 U 9800
Bis{2-chioroethyt) ether U 330 U 2600 U 2400 ] 8500 U 56800 U 9800
2-Chlorophenol 9] 330 U 2600 Yy 2400 U 8500 U 5800 U 9800
1. 3-Dichiorobenzene 9] 330 U 2600 8] 2400 U 8500 U 5600 U 9800
1 4-Dichlorobenzene U 330 V] 2600 U 2400 U 8500 U 5600 U 9800
Benzyl alcohol 9] 330 U 2600 U 2400 U 8500 U 5600 U 5800
1.2-Dichiorobenzene 9] 30 U 2600 U 2400 U 8500 9] 5600 J 9800
2-Methylphenol U 330 3] 2600 U 2400 U 8500 9] 5800 U 9800
Bis(2-chloroisopropyl) ether U 330 Y 2600 U 2400 U 6500 9] 5600 U 8800
[4-Methyiphenol U 330 U 2600 U 2400 9] 8500 Y] 5600 U 8800
N-Nrrosod-h-propylsmine U 330 U 26800 U 2400 U 6500 Y] 5800 ) 8800
Hexachioroethane U 330 U 2600 y 2400 U 8500 9] 5600 U 8800
Nrtrobenzene U 330 U 2600 U 2400 U 68500 Y] 56800 U 8800
Isaphorone U 330 U 2600 U 2400 u 8500 9] 5600 U 9800
2-Nitrophenol U 330 U 2600 9] 2400 u 8500 9] 5600 Y] 9800
2.4.Dimethyiphenol U 330 U 2600 9] 2400 U 68500 U 5600 U 9800
Bis{2-chloroethoxy) methane U 330 [¢] 2600 U 2400 U 6500 U 5600 U 8800
Benzoic Acid U 1700 U 13000 yU 12000 U 33000 V) 27000 1100J 47000
2 4-Dichlorophenoi U 330 U 2600 Y 2400 U 8500 U 5600 u 9800
1.2 4-Tnchiorobenzene U 330 U 2600 U 2400 ¥) 6500 V] 5600 ] 9800
Naphthalene U 330 9] 2600 U 2400 U 8500 U 5600 U 9800
4-Chioroaniine U 330 U 2600 V] 2400 [¥] 8500 U 5600 U 9800
Hexachlorobutadiene U 330 9] 2800 U 2400 U 6500 u 5600 U 9800
4-Chioro-3-methylphenol U 330 U 2600 Y 2400 U 8500 U 5600 U 9800
2-Methyinaphthalene U 330 U 2600 yU 2400 U 6500 U 5600 U 8800
Hexachlorocyclopentadiene U 330 U 2600 u 2400 U 8500 U 5600 U 9800
2 4 6-Tnchiorophenol U 330 530 2600 U 2400 810 8500 860 5600 8s0J 9800
2.4 5-Tnchlorophenol v 330 U 2600 U 2400 U 6500 U 5600 U 9800
2-Chioronaphthaiene U 330 [¢] 2600 U 2400 u 8500 u 5600 U 9800
2-Nitroaniline U 330 V] 2600 U 2400 y 6500 Y] 5600 U 8800
Oimethy! phthalate U 330 v 2600 Y 2400 U 8500 U 5600 U 9800
2 6-Dintrotoluene U 330 ] 2600 U 2400 U 6500 U 5600 U 8800
Acenaphthylene U 330 U 2600 U 2400 U 6500 U 5600 U 9800
3-Nrroaniline U 330 9] 2600 U 2400 9] 8500 U 5600 U 8800
Acenaphthene uU 330 Y] 2600 U 2400 ] 6500 U 5600 U 8800
2,4-Dintrophenol U 330 U 2600 9] 2400 U 6500 U 5600 U 8800
4-Nrropheno! J 330 9] 2600 u 2400 U 6500 u 5600 yU 9800
2.4-Dinttrotoiuene U 330 U 2600 U 2400 U 6500 Y] 5600 8] 9800
Oibenzofuran U 33C U 2600 ¥) 2400 U 6500 V] 5600 U 9800
Diethyiphthalate U 330 U 2600 U 2400 U 6500 [¥] 5600 V] 3800
Fluorene 9] 330 U 2600 U 2400 Y] 6500 U 5600 U 9800
4-Chlorophenyl phenyl ether U 330 U 2600 yU 2400 U 6500 U 5600 U 9800
4-Nrtroanihne 9] 330 U 2600 9] 2400 V] 8500 U 5600 U 9800
4 6-Dinttro-2-methyiphenol V] 330 U 2600 U 2400 U 6500 U 5600 U 9800
N-Nitrosodiphenylamine U 330 uU 2600 y 2400 U 8500 uU 5600 uU 9800
1.2-Diphenyinydrazine/Azobenzene U 330 U 2600 U 2400 U 8500 U 5600 U 9800
4-Bromophenyl phenyl ether U 330 U 2600 U 2400 U 8500 U 5600 u 9800
Hexachlgrobenzene U 330 8] 2600 yU 2400 9] 6500 U 56800 [¢] 8800
Pentachlorophenol U 330 U 2600 U 2400 U 6500 V] S600 8] 8800
Pnenanthrene u 330 U 2600 U 2400 9] 8500 [¥] 5600 U 9800
Anthracene U 330 U 2600 U 2400 U 6500 ¥] 5600 U 9800
Carbazole U 330 U 2600 U 2400 U 6500 U 5800 U 9800
D+-n-butyl phthalate U 330 6600 2600 2700 2400 8300 68500 4300 5600 82000 8800
Fluoranthene 8] 330 u 2600 U 2400 U 6500 9] 5600 V] 8300
Benzidine §] 330 ¥ 2600 u 2400 U 6500 9] 5600 9] 8300
Pyrene u 330 y 2600 9] 2400 U 6500 9] 5600 [¥) 5800
3.3 -Dimethyibenzidine U 330 U 2600 U 2400 U 6500 U 5600 U 9800
Butyl benzyl phthalate U 330 U 2600 U 2400 U 6500 v 5600 U 9800
3.3'-Dichlorobenzidine yU 330 U 2600 9] 2400 U 6500 U 5600 U 9800
Benzo(a)anthracene U 330 U 2600 U 2400 u 8500 U 5600 8] 9800
Chrysene U 330 U 26800 U 2400 U 8500 U 5600 U 9800
Bis(2-ethylhexyl) phthalate V] 330 18000 2600 17000 2400 33000 8500 26000 5600 31000 9800
Di-n-octyt phthalate J 330 U 2600 U 2400 U 8500 ] 5600 U 8800
Benzo(b)tiucranthene YU 330 U 2600 y 2400 U 8500 U 5600 U 9600
Senzo(k)fiuoranthene U 330 U 2600 y 2400 U 8500 U 5600 Y] 9800
Benzo(a)oyrene U 330 U 26800 9] 2400 U 8500 3] 5600 U 9800
indeno(1 2.3-c.d)pyrene U 330 U 2600 U 2400 U 6500 U 5600 U 9800
Dibenzo(a h)anthracene U 330 U 2600 U 2400 U 8500 v 5600 U 8800
Benzo(ghtiperylene U 330 U 2600 U 2400 U 8500 U 5600 U 9800
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TABLE 13 (contd.) BNA Compounds in Sed| Samples Colk d in October 1995
LCP Site
Brunswick, GA ; \
April 1097

(Results in ug/kg, dry weight)

Chent ID Method-Blk 100-SED 117-SED 118-SED 118-SED 120-SED
Location Pums Creek Outtall Pums South Marsh South Marsh North Marsh
Creek 117 118 119 120
Compound Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL Conc MDL
N-nrtrosodimethytamine Y] 330 Y] 2600 V] 2800 U 3000 U 3200 9] 3800
Phenol U 330 U 2600 U 2900 Y] 3000 U 3200 U 3800
Anrine U 30 U 2600 U 2000 U 3000 U 3200 U 380C
Bis(2-chioroethyl) ether U 330 U 2600 U 2900 Y] 3000 U 3200 U 3800
2-Chlorophenol U 330 U 2600 U 2900 U 3000 U 3200 U 3800
1.3-Dichiorobenzene U 330 U 26800 U 2900 U 3000 U 3200 U 3800
1.4-Dichlorobenzene U 330 U 2600 9] 2900 9] 3000 9] 3200 U 3800
Benzyt alcohol U 330 U 2600 200 2900 U 3000 U 3200 U 3800
1,2-Dichiorobenzene U 330 U 2600 U 2900 U 3000 U 3200 U 3800
2-Methyiphenol U 330 U 2600 U 2900 U 3000 y 3200 U 3800
Bis(2-chioroisopropyl) ether Y] 330 9] 2600 U 2900 U 3000 9] 3200 9] 3800
4-Methytohenol U 330 U 2600 U 2000 8} 3000 U 3200 U 3800
N.-Nitrosodi-n-propylamine Y] 330 Y] 2800 U 2800 Y] 3000 u 3200 9] 3800
Hexachioroethane U 330 U 2600 U 2800 U 3000 9] 3200 U 3800
Nitrobenzene 8] 330 9] 2600 U 2900 S 3000 8] 3200 U 3800
isophorone U 330 U 2600 U 2600 U 3000 u 3200 u 3800
2-Nrtrophenol U 330 U 2600 [§) 2900 U 3000 ] 3200 U 3800
2 4-Dimethyiphenol u 330 u 2600 U 2000 U 3000 U 3200 U 3800
Bis{2-chloroethoxy) methane U 330 C 2600 9] 2900 U 3000 u 3200 U 3800
Benzoic Acid U 1700 uU 13000 U 15000 9} 15000 U 16000 u 19000
2 4-Dichlgrophenol 9] 330 9] 2600 U 2900 9] 3000 8] 3200 U 3800
1.2 4-Trichlorobenzene U 330 U 2600 U 2900 U 3000 U 3200 U 3800
Naphthalene U 33 U 2600 S 2000 U 3000 Y 3200 8] 3800
4.Chloroaniine U 330 U 2600 U 2900 U 3000 Y 3200 U 3800
Hexachlorobutadiene U 330 U 2600 U 2900 U 3000 U 3200 [¢] 3800
4-Chloro-3-methyiphenol U 330 U 2600 u 2900 U 3000 U 3200 [¢] 3800
2-Methyinapnthalene 9] 330 U 2600 v 2900 y 3000 uU 3200 U 3800
Hexachlorocyciopentadiene U 330 U 2600 U 2900 U 3000 S 3200 ] 3800
2.4 6-Trichlorophenot U 330 U 2600 U 2900 uU 3000 U 3200 3] 3800
2 4 5-Trichloropheng) U 330 | U 2600 U 2900 u 3000 uU 3200 U 3800
2-Chloronaphthalene U 130 | U 2600 u 2900 U 3000 V] 3200 U 3800
2-Nitroaniline U 330 U 2600 U 2900 U 3000 V] 3200 U 3800
{Dimethyt phthalate 9] 330 U 2600 %) 2900 9] 3000 U 3200 U 3800
2 6-Dinirotoluene U 330 9 2600 9] 2900 U 3000 Y 3200 U 3800
Acenaphthyiene [ 33C U 2600 U 2800 U 3000 U 3200 U 3800
3-Nitroanitine U | 3% u 2600 U 2800 U 3000 U 3200 U 3800
Acenaphthene U 1 330 y 2600 U 2600 u 3000 U 3200 U 3800
2 4-Dinttrophenol 1 U | 33 U 2600 Y 2800 J 3000 U 3200 U 3800
4-Nitrophenol U 330 U | 2800 | U 2900 U 3000 U 3200 U 3800
2 4-Dinitrotoluene U 330 U 2600 ! U 2900 u 3000 u 3200 U 3800
Dibenzoturan Y 330 U 2600 | U 2900 U 3000 u 3200 U 3800
Diethylphthalate U 330 U 2600 U 2900 | U 3000 U 3200 u 3800
Fluorene U 330 U 2600 U 2900 U 3000 U 3200 U 3800
4-Chicrophenyl phenyl ether U 330 u 2600 9] 2900 U 3000 u 3200 U 3800
4-Nitroaniline u 330 u 2600 U 2900 U 3000 U 3200 U 3800
4 6-Dinitro-2-methyiphenol U 330 J 2600 8] 2800 9] 3000 U 3200 U 3800
N-Nitrosodiphenylamine 9] 33C U 2600 U 2800 u 3000 U 3200 S 3800
1 2-Diphenyihydrazine/Azobenzene 9] 33 u_ | 2800 V] 2600 y 3000 u 3200 u 3800
4-Bromophenyt phenyl ether U 330 U 2600 u 2900 U 3000 9] 3200 U 3800
Hexachlorobenzene U 330 S] 2600 ] 2900 9] 3000 U 3200 U 3800
Pentachlarophenol 9] 330 Y] 2600 U 2900 U 3000 Y] 3200 U 3800
Pnenanthrene U 330 U 2600 U 2800 9] 3000 9] 3200 y 3800
Anthracene ] 330 U 2600 U 2900 9] 3000 U 3200 U 3800
Carbazoie U 330 U 2600 9] 2900 8] 3000 U 3200 U 3800
D.-n-butyt phthalate U 330 | 35000 | 2600 | 8600 | 2900 | 7700 | 3000 | 3200 3200 | 4000 | 3800
Fluoranthene Y] 33C U | 2600 U 2800 u 3000 U 3200 U 3800
Benzidine u 33 U | 2600 U 2900 U 3000 U 3200 v 3800
Pyrene U 330 9] 2600 U 2900 U 3000 U 3200 U 3800
3 3-Dimethylbenzidine U 330 U 2600 U 2800 U 3000 9] 3200 U 3800
Buty! benzy! phthalate U 330 U 2600 U 2900 U 3000 U 3200 U 3800
3 3-Dichioropenzidine U 330 u 2600 U 2600 u 3000 U 3200 9] 3800
Senzo(a)anthracene u 330 Jy 2600 u 2900 U 3000 U 3200 u 3800
Chrysene U 330 U 2600 U 2900 U 3000 U 3200 U 3800
Bis(2-ethylthexyl) phthalate U 330 740 2600 7600 2900 800 3000 840 3200 1000 3800
Di-n-octyl phthalate U 330 u 2600 [ 1000 [ 2000 u 3000 U 3200 u 3800
Benzo(bjtiuoranthene U 330 U 2600 Yy 2900 U 3000 U 3200 U 3800
Benzo(k)fluoranthene U 330 U 2600 U 2000 U 3000 U 3200 ¢ 3800
Benzo{a)pyrene U 330 yU 2600 U 2800 U 3000 9] 3200 U 3800
indeno(1.2,3-c.d)pyrene U 330 U 2600 U 2900 U 3000 U 3200 9] 3800
Dibenzo(a hanthracene U 330 U 2600 U 2900 U 3000 U 3200 | U 3800
Benzo(ghiperylene U 330 U | 2600 U 2900 U | 3000 U 3200 | U | 3800
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TABLE 13 {contd.). BNA Compounds in Sed!

LCP Sie

Brunswick, GA

April 1987

(Results in ug/kg, dry weight)

Sampiles Coll

d m October 1905

Cvent 10 Method Bik 1216ED 313077 713081 111-SED nz.sen_j‘
Locaton North Marsh F20-6 F224-30 Drainage Punas
121 Channet Creek
Compound Conc MDL Conc MODL Conc MOL Conc MOL Conc MOL Conc MODL
N-ntrosodimethylamine U 330 U 3800 U 4300 Y] 2800 U 3000 3] 2200
Phenol [¢] 330 V] 3800 U 4300 U 2800 U 3000 8] 2200
Aniline V] 330 U 3800 9] 4300 U 2800 U 3000 u 2200
|Bis(2chioroethyl) ether U 330 U 3800 8] 4300 U 2800 9] 3000 U 2200
2-Chlorophenol U 330 1Y) 3800 U 4300 U 2800 U 3000 U 2200
1 3-Dichiorobenzene U 330 U 3800 8] 4300 U 2800 Y] 3000 U 2200
1.4-Dichiorobenzene 1] 30 U 3800 U 4300 U 2800 u 3000 U 2200
Benzyi alcohol U 330 U 3800 uU 4300 U 2800 U 3000 U 2200
1.2-Dichiorobenzene U 330 Y] 3800 Y] 4300 U 2800 U 3000 U 2200
2-Methyiphenol U 330 u 3800 9] 4300 U 2800 U 3000 U 2200
Bis(2-chioroisapropyl) ether U 330 ] 3800 %) 4300 U 2800 U 3000 U 2200
|4-Methyiphenct U 330 u 3800 u 4300 U 2800 U 3000 U 2200
N-Nitrosodi-n-propylamine U 330 U 3800 U 4300 U 2800 U 3000 U 2200
{Hexachioroethane U 330 U 3800 U 4300 (Y] 2800 3] 3000 U 2200
Nitrobenzene U 330 U 3800 U 4300 U 2800 ] 3000 U 2200
Isophorone U 330 U 3800 U 4300 U 2800 [¥] 3000 Y] 2200
2-Nitraphenol U 330 U 3800 9] 4300 U 2800 U 3000 U 2200
2 4-Dimethyiphenol U 330 U 3800 uU 4300 U 2800 [9) 3000 U 200
Bis(2-chloroethaxy) methane U 330 U 3800 U 4300 U 2800 ] 3000 u 2200
Benzoic Acid U 1700 U 19000 U 21000 U 14000 YU 15000 J 11000
2.4-Dichlorophenol U 330 U 3800 U 4300 U 2800 U 3000 U 2200
1,2.4.Trichlorobenzene U 330 U 3800 ] 4300 U 2800 U 3000 U 2200
{Naphthaiene U 330 Y 3800 y 4300 y 2800 Y] 3000 v 2200
4-Chioroaniline v 330 U 3800 ] 4300 U 2800 Y] 3000 U 2200
Hexachlorobutadiene U 330 U 3800 ¥ 4300 V) 2800 U 3000 9] 2200
4-Chioro-3-methyiphenot U 330 U 3800 U 4300 U 2800 9] 3000 U 2200
2-Methyinaphthalene U 330 U 3800 U 4300 220 2800 20 3000 U 2200
Hexachlorocyciopentadiene U 330 U 3800 J 4300 U 2800 U 3000 U 2200
2.4.6-Trichlorophenol U 330 U 3800 U 4300 U 2800 U 3000 U 2200
2,4,5-Tnchiorophenol 9] 330 U 3800 U 4300 U 2800 U 3000 U 2200
2-Chloronaphthalene U 330 u 3800 u 4300 U 2800 U 3000 v 2200
2-Nitroaniine 9] 330 U 3800 U 4300 U 2800 U 3000 U 2200
Dimethyl phthalate uU 330 y 3800 U 4300 U 2800 U 3000 u 2200
2 8-Dinitrotoluene U 330 Y] 3800 U 4300 U 2800 ¢] 3000 U 2200
Acenaphthylene V) 330 U 3800 U 4300 8] 2800 Y] 3000 8] 2200
3-Ntroaniine U 330 9 3800 U 4300 U 2800 U 3000 U 2200
Acenaphthene U 330 Y] 3800 U 4300 Y] 2800 Y] 3000 U 2200
2. 4-Dinitrophenol U 330 U 3800 U 4300 9] 2800 U 3000 U 2200
4-Ntrophenol U 330 U 3800 U 4300 U 2800 uU 3000 U 2200
2 4-Dintrotoluene U 330 8] 3800 9] 4300 U 2800 U 3000 U 2200
Oibenzofuran U 330 U 3800 U 4300 9} 2800 U 3000 U 2200
Diethyiphthalate U 330 U 3800 U 4300 U 2800 U 3000 U 2200
Fiuorene U 330 U 3800 9] 4300 U 2800 U 3000 U 2200
4-Chlorophenyl phenyi ether 9] 330 U 3800 J 4300 9] 2800 U 3000 U 2200
4-Nitroanthne 9] 330 U 3800 9] 4300 U 2800 U 3000 U 2200
4 6-Dinitro-2-methyiphenol U 330 U 3800 U 4300 ) 2800 U 3000 U 2200
N-Nrrosodiphenylamine U 330 U 3800 y 4300 1700 2800 U 3000 U 2200
1.2-Diphenyihydrazine/Azobenzene U 330 U 3800 9] 4300 ] 2800 U 3000 U 2200
4-Bromophenyl phenyl ether U 330 U 3800 U 4300 U 2800 U 3000 V] 2200
Hexachiorobenzene 9] 330 U 3800 U 4300 U 2800 %) 3000 ] 2200
Pentachloropheno! U 330 U 3800 Y] 4300 ] 2800 U 3000 Y] 2200
Phenanthrene U 330 U 3800 U 4300 U 2800 U 3000 U 2200
Anthracene ] 330 U 3800 8] 4300 330 2800 U 3000 U 2200
Carbazole U 330 V] 3800 y 4300 U 2800 V] 3000 U 2200
Di-n-butyl phthalate uU 330 11000 3800 4002 4300 8100 2800 2800 3000 2300 2200
Fluoranthene U 330 U 3800 U 4300 600 2800 U 3000 U 2200
Benzidine U 330 U 3800 U 4300 ] 2800 Y) 3000 U | 2200
Pyrene U 330 U 3800 U 4300 6000 2800 9] 3000 U 2200
3.3 -Dimethylbenzidine U 330 U 3800 U 4300 U 2800 ] 3000 U 2200
Buty! benzyl phthalate 9] 30 U 3800 v 4300 U 2800 U 3000 U 2200
3 3.Dichiorobenzidine U 330 U 3800 U 4300 9] 2800 U 3000 9] 200
Benzo(a)anthracene U 3130 U 3800 U 4300 1500 2800 V) 3000 9] 2200
Chrysene U 330 U 3800 U 4300 1800 2800 V] 3000 V] 2200
Bis(2-ethylhexyt) phthalate §] 330 1200 3800 B41) 4300 810 2800 800 3000 1500J 200
Di-n-octy! phthalate U 330 u 3800 U 4300 V] 2800 U 3000 U 2200
Benzo(b)fiucranthene 9] 330 U 3800 U 4300 2000 2800 U 3000 9] 2200
Benzo(k)fluoranthene 8] 330 U 3800 V] 4300 470 2800 U 3000 U 2200
Benzo(a)pyrene u 330 U 3800 U 4300 1600 2800 U 3000 Y] 2200
Indeno(1,2.3-c.d)pyrens U 3N uU 3800 U 4300 260 2800 Y] 3000 U 2200
Dibenzo{a hjanthracene 8] X Y] 3800 U 4300 300 2800 9] 3000 uU 2200
Benzo{gh)peryiene U 330 U 3800 U 4300 460 2800 U 3000 U 2200
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TABLE 13 (contd.). BNA Compounds in Sediment Sampies Collectsd in October 1985

LCP Site

Brunswick, GA

April 1987

(Results in ug/xg, dry weight)

jClrent ID Method-Blk 113-SED 115-SED 116-8ED 106-SED
Location Mauin Main Main Pums
Tnbutary Trnbutary Tnbutary Creek
Compound Conc MDL Conc MOL Conc MOL Conc MDL Conc MDL
N-ntrosodimethylamine 9] 330 u 2800 U 3100 U 3000 U 1200
Phenol U 330 U 2000 U 3100 U 3000 U 1200
Aniline U 330 u 2000 9] 3100 u 3000 U 1200
Bis(2-chicroethyl) ether 1] 330 u 2900 U 3100 U 300C U 1200
[2-Chiorophenol 9] 330 U 2500 U 3100 U 3000 Y] 1200
1.3-Dichiorobenzene U 330 U 2800 U 3100 U 3000 U 1200
1.4-Dxchiorobenzene U 330 Y 2000 U 3100 u 3000 J 1200
Benzyl alcohol U 330 U 2900 U 3100 U 3000 U 1200
1.2-Dichiorobenzene Y] 330 uU 2900 YU 3100 U 3000 Y] 1200
2-Methylphenot 3 330 U 2900 Y] 3100 U 3000 U 1200
Bis{2-chloroisapropyl) ether ] 330 U 2900 U 3100 U 3000 U 1200
[4-Methyiphenol U 330 9] 2800 U 3100 9] 3000 U 1200
N-Nitrosodi-n-propylamine U 330 U 2900 9] 3100 U 3000 U 1200
Hexachloroethane U 330 u 2900 U 3100 [¢] 3000 Y] 1200
Nitrobenzene U 330 U 2900 u 3100 U 3000 U 1200
isophorone uU 330 U 2900 ] 3100 U 3000 U 1200
2-Nitrophenol _ 1 9] 330 U 2900 U 3100 U 3000 U 1200
2 4-Dimethytphenol u 330 3] 2300 ¢ 3100 U 3000 U 1200
Bis(2-chioroethoxy) methane uU 330 U 2800 uU 3100 U 3000 U 1200
Benzoic Acid yU 170C U 15000 U 16000 9] 15000 U 6000
4-Dichioropheno! U 330 U 2900 U 3100 U 3000 V] 1200
1.2.4-Trichlorobenzene U 330 U 2900 U 3100 U 3000 U 1200
Naphthalene U 330 U 2900 U 3100 U 3C00 Y] 1200
4-Chioroanitine U 330 4] 2900 U 3100 9] 3000 u 1200
Hexachlorobutadiene U 330 U 2000 U 3100 U 3000 U 1200
J4-Chioro-3-methylphenol U 330 U 2800 U 3100 J 3000 U 1200
2-Methyinaphthalene 8] 330 U 2000 U 3100 Y 3000 U 1200
Hexachlorocyciopentadiene U 330 U 2900 U 3100 uU 3000 U 1200
2.4 6-Trichlcrophenol U 330 U 2900 U 3100 U 3000 U 1200
12 4 5-Trichiorophenoi U 330 U 2900 U 3100 U 3000 U 1200
2-Chioronaphthaiene y 330 U 2900 y 3100 U 3000 u 1200
2-Nitroaniline U 330 U 2900 u 3100 U 3000 V] 1200
Dimetny! phthaiate U 33C U 2900 8] 3100 u 3000 y 1200
2.6-Dinntrotoluene U 33C 9] 2800 U 3100 U 3000 V) 1200
Acenaphthylene U 330 u 2000 U 3100 | U 3000 U 1200
13-Nitroantiine ] 330 U 2900 U 3100 U 3000 U 1200
Acenapntnene 9] 330 uU 2800 U 3100 9] 3000 U 1200
2 4-Dinitrophenol U 330 U 2900 U 3100 U 3000 U 1200
4-Nitropneno! y 330 | U 2900 U 3100 U 3000 U 1200
2 4-Dinitrotoluene U 330 U 2900 U 3100 U 3000 9] 1200
Dibenzofuran U 33¢ ] 2000 Y 3100 U 3000 U 1200
Diethyiphthalate v 330 1] 2900 U 3100 U 3000 U 1200
Fluorene U 330 U 2900 U 3100 U 3000 u 1200
j4-Chicrophenyl phenyl ether U 330 9] 2900 u 3100 Y 3000 U 1200
J4-Nitroaniiine U 330 y 2800 U 3100 8] 3000 U 1200
14 6-Dinitro-2-methylphenol U 330 U 2900 U 3100 U 3000 U {1200
N-Nitrosodiphenylamine uU 330 ¢ uU 2800 U 3100 u 3000 U | 1200
1 2-Diphenyinydrazine/Azobenzene [ 330 U 2900 U 3100 y 3000 U | 120C
4-Bromophernyl phenyt ether v | 330 uU 2900 U 3100 U 3000 ¢ U 1200
Hexachiorobenzene U | 133C U 2900 S 3100 U 3000 U 1200
Pentachicrophenol U 33¢ u 2900 u 3100 Y 3000 8] 1200
Phenanthrene U 330 U 2800 Y] 3100 U 3000 U 1200
Anthracene U 330 yU 2800 U 3100 u 3000 U 1200
}Carbazole U 330 9] 2800 U 3100 U 3000 U 1200
Di-n-buty! phthalate U 330 3300 2000 | 189000 | 3100 3400 3000 3300 1200
Fluoranthene U 330 U 2900 U 3100 U 3000 U 1200
Benzidine U 33C 9] 2900 U 3100 Y] 3000 U 1200
Pyrene U 330 9] 2900 U 3100 U 3000 U 1200
3 3-Dimethylbenzidine U 330 Yy 2900 U 3100 U 3000 U 1200
Butyl benzyl phthalate U 330 U 2900 U 3100 9] 3000 U 1200
3.3 -Dichlorobenzidine U 330 U 2800 U 3100 U 3000 u 1200
Benzo(ajantnracene 9] 330 U 2900 U 3100 U 3000 3] 1200
[Chrysene U 330 U 2900 U 3100 U 3000 U 1200
Bis(2-ethythexyl) phthaiate U 330 910 2900 1100 3100 1000 3000 240 1200
Di-n-octy! phthaiate U | 330 y 2900 U 3100 U 3000 9] 1200
Benzo(bjfuoranthene u | 330 y 2900 y 3100 u 3000 9] 1200
Benzo(k)tluoranthene U 330 U 2900 u 3100 U 3000 ¢ 1200
Benzo(a)pyrene U 330 9] 2800 U 3100 U 300C U 1200
indeno(i 2 3-c.d)pyrene 9 33C 8] 2900 yU 3100 U 3000 U 1200
D:benzo(a njanthracene U - 330 U 2900 U 3100 U 3000 yU 1200
Benzo(ghperylene U | 330 U 2900 U 3100 | U 3000 U 1200




TABLE 14. Petroleum Hydrocarbons and QOil and Grease Detected in

Sediment Samples Collected in May 1995

LCP Site

Brunswick  GA

April 1997

(Results in ug/g, dry weight)

Sample Sample Oil & Grease | Petroleum Hydrocarbons | MDL

Location Number
LCP 47 1050A 200 110 62
LCP 48 1051A 33J 24J 71
LCP 49 1052A 6&J 51J 91
LCP 50 1053A 870 470 76
LCP 51 1055A 81J U 550
LCP 10-11 |K24160 120 58J 68
LCP 46 J,K24164 U U 180
LCP 43 D24161 U U 240
LCP 44 F24162 U U 230
LCP 45 (G24163 U U 230
Reference {J01508 200 U 91
SED 35 A B01510 230 U 63
SED 18-20 |K01540 560 560 60
SED 36 K01540 1400 1300 66
SED 17-18 |J01545 170 U 60

MDL denotes Method Detection Limit
U denotes Not Detected

J denoted estimated below MDL
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LCP Site

Brunswick, GA

Aprit 1997

(Results in mg/kg, dry weight)

TABLE 15. Total Petroleum Hydrocarbons in Sediment
Samples Collected in October 1995

[~ Sample ID Location % Solids Total MDL )
Petroleum
Hydrocarbons

Blank {(1107S) - 100 U 3
100-SED Purvis Creek 37 o)

111-SED Drainage Channel 32 Uy 9.2
112-SED Purvis Creek 44 U 6.8
113-SED Main Tributary 32 42 9.2
115-SED Main Tributary 29 20 10
116-SED Main Tributary 32 37 9.3
106-SED Purvis Creek 22 51 26
113077 F2 0-6 22 180 27
113081 F2 24-30 34 290 18
Blank (1107) - 100 U 3
113113 Purvis Creek 0-6 110 68.3 44 8.4
113119 Drainage Channel 0-6 114 30.2 88 19
117-SED Qutfall Purvis Creek 117 33.2 41 8.9
118-SED South Marsh 118 31 150 9.6
119-SED South Marsh 119 298.1 61 10
120-SED North Marsh 120 24 62 12
Blank (1020S2) - 100 U 3
113035 Grid Marsh 29.9 180 19
113036 Process south 86.6 100 3.5
113037 Cell bldg. 980.1 100 3.3
113047 Gibson Creek 48-54 109 38.8 50 7.7
Blank (1107) - 100 U 3
121-SED North Marsh 121 243 56 12
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TABLE 16. Dioxin Equivalents (1987 and 1989 TEF's)

LCP Site
Brunswick, GA
April 1997
South Marsh South Marsh South Marsh
Species H-1 36 17-18
Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2)
A04456 A04456 A04456 Cc03877 c03877 c03877 €03875 €03875 €03875
pg/g _ppt ppt pg/g ppt ppt pg/9 ppt ppt

TCDD 7.32 7.32 7.32 15.9 15.9 15.9 757 7.57 7.57
Other TCDD 78.48 0.7848 0 63.2 0632 0 40.63 0.4063 0
iPeCDD 7.5 375 375 2.4 1.2 1.2 1.9 0.95 0.95
[other PeCDD 50.9 0.2545 0 1336 0.668 0 76.8 0.384 0
JHxCDD 207 1 8.284 20.71 155.3 6.212 15.53 755 3.02 7.55
flOther HxCDD 1062.9 0.42516 0 819.7 0.32788 0 492.5 0.197 0
{HpCDD 3480 3.48 348 1130 1.13 113 771 ~0.771 771
fOther HpCDD 3710 0.0371 0 4880 0.0488 0 2289 0.02289 0
OCDD 22000 0 22 6850 0 6.85 5570 0 5.57
Total Dioxin (ppt) 24 89 26 51 13 29
TCDF 9660 966 966 359 359 35.9 242 242 242
Other TCDF 45540 45.54 0 1261 1261 0 1038 1.038 0
PeCDF 32200 3220 1610 885 88.5 44.25 385 38.5 19.25
[Other PeCDF 52300 52.3 0 2245 2245 0 945 0.945 0
IHxCDF 73451 734 .51 73451 2001 20.01 200.1 993 .4 9.934 99.34
fOther HxCDF 63549 6.3549 0 3639 0.3639 0 1096.6 0.10966 0
HpCDF 107900 107.9 1079 2372 2.372 2372 1351 1.351 13.51
Other HpCDF 47100 0.471 0 3988 0.03988 0 899 0.00899 0
QCDF 75900 0 75.9 2870 0 2.87 1500 0 15
Total Furan (ppt) 5133.0759 11076 ‘ 150.69178 306.84 76.08665 157.8
Total Equivalents (ppb) 5.2 11.2 0.2 0.4 0.1 0.2

(1) Equivalents based on 1987 Toxicity Equivalency Factors (TEFs)
(2) Equivalents based on 1989 Toxicity Equivalency Factors (TEFs)

pa/g
ppt
ppb
Note:

parts per trillion
parts per billion

picograms per gram

Samples taken July 1995

\113\delfr' "7 N4\table16.wb2




TABLE 16 (cont'd ) Dioxin Equivalents (1987and 1989 TEF's)

|.CP Site
Brunswick, GA
April 1997
South Marsh South Marsh South Marsh

Species 61 68 E-3

Concentration Equivalents(1) Equivalents{2) | Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2)

B04446 B04446 B04446 B04452 B04452 B04452 AD4471 A04471 A04471
/ ppt ppt _bg/g ppt ppt pg/g __ppt ppt

TCOD 29.3 29.3 293 20 20 14.6 14.6 14.6
Other TCOD 131.7 1.317 0 86 0.86 0 796 0.796 0
PeCDD 43 2.15 2.15 38 1.9 19 6.1 3.05 3.05
[lOther PeCDD 1627 0.8135 0 1722 0.861 0 147.9 07395 0
THxCDD 138.8 5552 13.88 1175 47 11.75 151.9 6.076 15.19
llOther HxCDD 829.2 0.33168 0 8925 0.357 0 838.1 033524 0
IHpCDD 2140 2.14 21.4 2080 2.08 208 2410 2.41 241
fOther HpCDD 2970 0.0297 0 4910 0.0491 0 3480 0.0348 0
OCDD 13100 0 13.1 13700 0 13.7 14000 0 14
Total Dioxin (ppt) 42 80 31 68 28 71
TCDF 2300 230 230 660 66 66 3510 351 351
Other TCDF 8700 87 0 4410 4.41 0 19790 19.79 0
PeCDF 6720 672] 336 1589 158.9 79.45 9870 987 493.5
jOther PeCDF 10580 10.58 0 5081 5.081 0 20330 20.33 0
JHxCDF 15540 155.4 1554 4018 40.18 401.8 29809 208.09 2980.9
[Other HXCDF 15660 1.566 0 7182 0.7182 0 24591 2.4501 0
iHpCDF 24800 248 248 4949 4.949 49.49 49550 4955 495.5
[Other HpCDF 15900 0.159 0 7451 0.07451 0 22650 0.2265 0
OCDF 22200 0 222 3840 0 3.84 39100 0 39.1
Total Furan (ppt) 1103.205 2380.2 280.31271 600.58 1728.4456 4360
Total Equivalents (ppb} 1.1 25 0.3 0.7 1.8 4.4

M
(2)
pg/g
ppt
ppb
Note:

parts per trilion
parts per billion

Samples taken July 1995
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TABLE 17. Dioxin Equivalents (1987 and 1989 TEFs) for Sediment Samples Collected in April 1996

LCP Chemical Site
Brunswick, GA
April 1897
Purvis Creek Turlle River Turtle River
Station 110 Station 105 Station 108
Concentration Equivalents(1) Equivalents(2) )| Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2)
AB425 AB425 AB425 AB424 AB424 AB424 AB423 AB423 AB423

Species po/g_ ppt ppt pg/g ppt ppt pg/g ppt ppt |
TCDD 0.163 0.163 0.163 1.975 1.975 1.975 0.177 0.177 0.177
Other TCDD 3.013 0.030 0.000 12.093 0.121 0.000 12.706 0.127 0.000
PeCDD 0.440 0.220 0.220 0.605 0.303 0.303 0.432 0.216 0.216
[Other PeCDD 0.000 0.000 0.000 8.722 0.044 0.000 16.105 0.081 0.000
[HxCDD 1.052 0.042 0.105 16.271 0.651 1.627 11.945 0.478 1.195
{Other HXxCDD 15.795 0.006 0.000 42.052 0.017 0.000 37.045 0.015 0.000
jHpCDD 65.556 0.066 0.656 169.799 0.170 1.698 76.380 0.076 0.764
{Other HpCDD 9.054 0.000 0.000 27.166 0.000 0.000 0.000 0.000 0.000
QCDD 691.575 0.000 0.692 1687.720 0.000 1.688 709.415 0.000 0.709
Total Dioxin (ppt) 0.527 1.835 3.280 7.290 1.170 3.061
TCDF 0.368 0.037 0.037 3.925 0.393 0.393 0.136 0.014 0.014
[Other TCDF 4.609 0.005 0.000 22.818 0.023 0.000 0.000 0.000 0.000
IPeCDF 0.705 0.071 0.035) 1.048 0.105 0.052 0.494 0.049 0.025
[Other PeCDF 5.749 0.006 0.000 10.958 0.011 0.000 0.000 0.000 0.000
IHxCDF 8.819 0.088 0.882 12.453 0.125 1.245 2.070 0.021 0.207
[Other HxCDF 15.536 0.002 0.000 34.403 0.003 0.000 4.771 0.000 0.000
IHpCDF 21.17M 0.021 0.212 34.116 0.034 0.341 4.020 0.004 0.040
[other HpCDF 3.174 0.000 0.000 5.288 0.000 0.000 0.000 0.000 0.000
OCDF 10.890 0.000 0.011 19.918 0.000 0.020 3.036 0.000 0.003
Total Furan (ppt) 0.229 1.177 0.693 2.051 0.088 0.289
Total Equivalents (ppb) 0.001 0.003 0.004 0.009 0.001 0.003

(1) Equivalents based on 1987 Toxicity Equivalency Factors (TEFs)
(2) Equivalents based on 1989 Toxicity Equivalency Factors (TEFs)

pg/g picograms per gram

ppt parts per trillion
ppb parts per billion
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TABLE 17 (cont ) Dioxin Equivalents (1987 and 1989 TEFs) for Sediment Samples Collecetd in April 1996

LCP Chemical Site
Brunswick, GA

April 1997
South Marsh Turtle River Turtle River
Station F2-Surface Station 106 Station 107
Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2)
AG428 A6A428 A6428 AB427 AB427 AB427 AB426 AB426 AB426

Species ng/kg ppt ~_ppt ng/kg ppt ng/kg ~_ppt ppt
TCDD 0.585 0.585 0.585 0.130 0.130 0.130 0.738 0.738 0.738
Other TCOD 7.112 0.071 0.000 8.786 0.088 0.000 9.058 0.091 0.000
|PeCDD 6.709 3.355 3.355 0.442 0.221 0.221 1.914 0.957 0.957
|[Other PeCDD 0.000 0.000 0.000 8.426 0.042 0.000 7.938 0.040 0.000
|HxCDD 572.629 22 905 57.263 13.209 0.528 1.321 3477 0.139 0.348
|other HxCDD 0.000 0.000 0.000 46.792 0.019 0.000 146.450 0.059 0.000
[HpCDD 1694 145 1.694 16.941 153.418 0.153 1.534 44.303 0.044 0.443
[other HpCDD 0.000 0.000 0.000 0.000 0.000 0.000 122.078 0.001 0.000
OCDD 11214.246 0.000 11.214 1715.094 0.000 1.715 449.794 0.000 0.450
Total Dioxin (ppt) 28.610 89.358 1.181 4.921 2.068 2.936
TCDF 701.523 70.152 70.152 1.853 0.185 0.185 0.571 0.057 0.057
Other TCDF 5014.003 5.014 0.000 6.662 0.007 0.000 0.000 0.000 0.000
PeCDF 3745.842 374.584 187.292 0.600 0.060 0.030 2.496 0.250 0.125
Other PeCDF 6371.258 6.371 0.000 6.122 0.006 0.000 0.000 0.000 0.000
[HxCDF 13294.244 132.942 1329.424 7.114 0.071 0.711 2.372 0.024 0.237
[Other HxCDF 9448.077 0.945 0.000 10.927 0.001 0.000 0.000 0.000 0.000
{HpCOF 17012.044 17.012 170.120 21.465 0.021 0.215 1.354 0.001 0.014
[Other HpCDF 0.001 0.000 0.000 3.146 0.000 0.000 0.000 0.000 0.000
OCDF 7248.858 0.000 7.249 18.251 0.000 0.018 0.875 0.000 0.001
Total Furan (ppt) 607.021 1764.238 0.352 1.160 0.332 0.434
Total Equivalents (ppb) 0.636 1.854 0.002 0.006 0.002 0.003

(1) Equivalents based on 1987 Toxicity Equivalency Factors (TEFs)
(2) Equivalents based on 1989 Toxicity Equivalency Factors (TEFs)

pg/g picograms per gram
ppt parts per trillion
ppb parts per billion
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TABLE 17 (cont)

LCP Chemical Site
Brunswick, GA

Dioxin Equivalents (1987 and 1989 TEFs) for Sediment Samples Collected in April 1996

April 1997
Purvis Creek Purvis Creek ~ Purvis Creek
Station 117 Station 102 Station 100
Concentration Equivalents(1) Equivalents(2) [| Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2)
AB431 AB431 A6431 AB430 A6430 AB6430 AB429 AB429 AB429
Species ng/kg ppt ppt ng/kg ppt ppt ng/kg ppt ppt
TCDD 0.781 0.781 0.781 0.214 0.214 0.214 0.373 0.373 0.373
fOther TCDD 0.000 0.000 0.000 7.239 0.072 0.000 5.190 0.052 0.000
freCcDD 1.472 0.736 0.736 0.497 0.249 0.249 0.561 0.281 0.281
{Other PeCDD 5.774 0.029 0.000 8.285 0.041 0.000 0.000 0.000 0.000
jHxcDD 6.194 0.248 0.619 16.419 0.657 1.642 2.828 0.113 0.283
[other HxCDD 1.649 0.001 0.000 69.956 0.028 0.000 42.660 0.017 0.000
iHpCDD 137.753 0.138 1.378 175.898 0.176 1.759 171.616 0.172 1.716
[other HpCDD 357.055 0.004 0.000 472.949 0.005 0.000 497.989 0.005 0.000
focoD 1481.322 0.000 1.481 1795.379 0.000 1.795 1654.591 0.000 1.655
Total Dioxin (ppt) 1.936 4.995 1.442 5.659 1.012 4.307
[TCDF 0.846 0.085 0.085 2.816 0.282 0.282 6.502 0.650 0.650
JOther TCDF 13.427 0.013 0.000 3.366 0.003 0.000 17.318 0.017 0.000
JPeCDF 1.507 0.151 0.075 0.838 0.084 0.042 30.756 3.076 1.538
JOther PeCDF 20.091 0.020 0.000 24.193 0.024 0.000 35.207 0.035 0.000
IHxCDF 16.090 0.161 1.609 19.055 0.191 1.906 135.077 1.351 13.508
fother HxCDF 52.250 0.005 0.000 44.589 0.004 0.000 47.179 0.005 0.000
JHpCDF 28.843 0.029 0.288 43.449 0.043 0434 160.436 0.160 1.604
Jother HpCDF 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CDF 34.864 0.000 0.035 28.627 0.000 0.029 202.999 0.000 0.203
otal Furan (ppt) 0.464 2.092 0.631 2.692 5.294 17.503
(Total Equivalents (ppb) 0.002 0.007 0.002 0.008 0.006 0.022

(1) Equivalents based on 1987 Toxicity Equivalency Factors (TEFs)
(2) Equivalents based on 1989 Toxicity Equivalency Factors (TEFs)

pg/g picograms per gram

ppt parts per trillion
ppb parts per billion
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TABLE 17 (cont) Dioxin Equivalents (1987 and 1989 TEFs) for Sediment Samples Collected in April 1996

LCP Chemical Site
Brunswick, GA
April 1897
South Marsh T Outfall Canal Purvis Creek
Station 118 Station 111 Station 101
Concentration Equivalents(1) Equivalents(2) § Concentration Equivalents(1) Equivalents(2) | Concentration Equivalents(1) Equivalents(2)
AB6434 A6434 AB434 A6433 A6433 A6433 AB6432 A6432 A6432

Species pg/g ppt ppt pa/g __bpt ppt pa/g ppt _ ppt
TCDD 1.467 1.467 1.467 1.449 1.449 1.449 0.774 0.774 0.774
QOther TCDD 0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
PeCDD 2.262 1.131 1131 3.569 1.785 1.785 0.974 0.487 0.487
Other PeCDD 0.000 0.000 0.000 0.000 0.000 0.000 8.363 0.042 0.000
HxCDD 6672 0.267 0.667 27.639 1.106 2.764 5.372 0.215 0.537
Other HxCDD 33.908 0.014 0.000 7.0 0.003 0.000 0.324 0.000 0.000
HpCDD 184.220 0 184 1.842 356.583 0.357 3.566 125.164 0.125 1.252
Other HpCDD 545 311 0.005 0.000 705.772 0.007 0.000 373.127 0.004 0.000
OCDD 1803.190 0000 1.803 3285.556 0.000 3.286 1386.664 0.000 1.387
Total Dioxin (ppt) 3068 6.911 4.706 12.849 1.647 4.437
TCDF 1.842 0.184 0.184 153.512 15.351 15.351 0.859 0.086 0.086
Other TCDF 0.000 0.000 0.000 792.989 0.793 0.000 18.102 0.018 0.000
PeCDF 1.684 0.168 0.084 223.329 22.333 11.166 1.385 0.139 0.069
|other PeCDF 34 434 0.034 0.000 882.564 0.883 0.000 3.992 0.004 0.000
JHXCDF 17.439 0.174 1.744 765.135 7.651 76.514 19.762 0.198 1.976
Mer HxCDF 20.093 0.002 0.000 946.520 0.095 0.000 39.983 0.004 0.000
HpCDF 41.290 0.041 0.413 1197.895 1.198 11.979 31.150 0.031 0.312
Other HpCDF 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OCDF 46.445 0.000 0.046 1062.260 0.000 1.062 38.506 0.000 0.039
Total Furan (ppt) 0.605 2472 48.304 116.072 0.479 2.481
Total Equivalents (ppb) 0.004 0.009 0.053 0.129 0.002 0.007

(1)
(2)
pg/g picograms per gram
ppt parts per trillion
ppb  parts per billion
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TABLE 18. Converted Target Analyte List Metals in Sediment
LCP Site
Brunswick, GA
April 1997

(Results in uMol/g, dry weight)

Location

Metal F-2]C-3}119-20 | 17-18 | M-1 36 Reference

Mercury (2.9|0.32| 0.85 | 0.07 { 0.03 | 1.15 | 0.0006
Cadmium | NA | NA |0.005U|0.004U|0.003U|0.005U| 0.007U
Copper NA| NA | 039 | 0.22 | 0.025 | 1.12 0.21

Nickel NA| NA | 026 | 0.17 |0.03U | 0.37 0.17
Lead NA| NA | 034 | 016 | 0.09 | 0.36 0.12
Zinc NA| NA | 1.29 0.9 0.1 2.3 1.04

U - Indicates compound not detected
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TABLE 19. Results of Acid Volatile Sulfide and Simultaneously
Extracted Metals Analysis of Sediment
LCP Site
Brunswick, GA
April 1997

(Results in uMol/g, dry weight)

Location
Metal F-2 C-3 19-20 | 17-18 M-1 36 Reference
Mercury 0.0047 | 0.0005 | 0.0353 | 0.0042 | 0.0002U | 0.0088 NA
Cadmium 0.04 0.008 | 0.008 | 0.005 | 0.0009 | 0.007 NA
Copper 0.5 0.27 0.47 0.02 0.12 0.27 NA
Nickel 0.37 0.083 0.2 0.16 0.0079 0.1 NA
Lead 1.9U 0.44U 0.38 1.2U 0.12U 0.18 NA
Zinc 1.9 0.61 1.3 0.41 0.05 0.67 NA
Total SEM 47 1.4 24 1.8 0.3 1.24 NA
AVS 33 7 1.6 15 1.02U 0.78U NA

U - Indicates compound not detected
U values used in the total SEM calculation wihtout modification
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TABLE 20. Ratio of Simultaneously Extracted Metals to TAL Metals

LCP Site
Brunswick, GA

April 1997

Location
Metal F-2 C-3 119-20| 17-18 M-1 36 Reference
Mercury 0.0016 |0.0016| 0.04 0.06 0.007 0.007 NA
Cadmium NA NA 1.6U | 1.25U 0.3U 1.4V NA
Copper NA NA 1.2 0.09 4.8 0.24 NA
Nickel NA NA 0.77 0.94 0.26U 0.27 NA
Lead NA NA 1.12 7.5U 1.3U 0.5 NA
Zinc NA NA 1 0.46 0.5 0.29 NA

Ratio of Simultaneously Extracted Metais to Acid Volatile Sulfide Concentrations

Location
Metal F-2 C-3 |19-20| 17-18 M-1 36 Reference
Mercury 0.0001 | 7E-05 | 0.022 | 0.0003 | 0.0002U | 0.012V NA
Cadmium 0.001 0.001 | 0.005 | 0.0003 | 0.0009U | 0.009U NA
Copper 0.015 | 0.038 | 0.29 | 0.001 0.12U 0.35U NA
Nickel 0.011 0.012 | 0.125 | 0.01 0.008U | 0.13U NA
Lead 0.057 | 0063 | 024 0.08 0.12U 0.23U NA
Zinc 0.057 0.09 0.8 0.03 0.05U 0.86U NA
Total SEM 0.14 0.2 1.5 0.12 0.29U 1.6U NA

U - Indicates compound not detected
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TABLE 21 Grain Size Distribution in Sediment Samples Collected in May 1995
LCP Site
Brunswick, GA
April 1997

(Results reported as percentage by mass)

Classification Particle | SED 19-20 | LCP 10-11 | LCP 43 | LCP 44 [ LCP 45 | LCP 46 [SED 17-1] SED 36 |Reference] LCP 35 | LCP 47 | LCP 48 | LCP 49 | LCP 50 | LCP 51
Diameter 101546 J24160 | F24161 | G24162 | F24163 | L24164 | K01545 | J01540 | K01508 | DO1510 | c1050 | c1081 | c1os2 | c1053 | c1055
(millimeters

ravel 475762 00 00 0.0 00 00 0.0 0.0 00 0.0 0.0 00 0.0 0.0 0.0 0.0
Coarse Sand 2.00-474 0.0 00 0.0 00 0.0 0.0 0.0 00 0.0 0.0 00 00 0.0 00 0.0
Medium Sand | 0.425-1.99 0.2 10 0.7 0.4 0.9 0.5 0.4 0.4 0.4 0.1 06 9.0 14 05 44
Fine Sand 0.075-0.424 29 68 16 56 58 5.1 38 83 5.4 26 143 52.8 9.1 10.1 20.2
it 0.005-0.074 34.4 247 478 49 1 30.1 35.2 217 487 526 39.4 428 38.1 334 399 113
Clay 0.001-0.004 49 4 58.6 27.3 379 56.1 480 55.8 30.6 345 485 323 0.0 46.3 368 536
Colloids <0.001 13.0 8.8 12.7 6.9 7.0 11.3 18.3 12.0 7.2 94 10.1 0.0 9.9 12.6 105
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TABLE 22. Total Organic Carbcon Detected in Sediment

LCP Site
Brunswick, GA
April 1997
(Results reported as percent )

Sample | Sample Percent

Location | Number | Organic Matter
Reference |A-H01508 3.6
LCP 10-11 [124160 4.2
LCP 43 E24161 3.0
LCP 44 £24162 4.5
LCP 45 E24163 3.1
LCP 46 124164 4.4
SED 17-18 (101545 - 1.3
SED 18-20 [A01546 0.78
SED 35 C01510 1.7
SED 36 AD1540 0.36
LCP 47 1050B 27
LCP 48 1051B 33
LCP 49 1052B 21
LCP 50 10538 25
LCP 51 10558 34

Note: Samples taken Mzy 1995
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TABLE 23. Water Quality Results for 11-12 July 1995
LCP Site
Brunswick, GA
April 1997

Time ] Temp PR Cond. | oain | DO | DO | Redox | Depth Turb Batt
deg C units mSicm ppt % Sat mg/l mV meterts NTU volits

1800 31.74 7.22 3.34 1.8 58.5 424 297 0.2 N/A 12.1
1815 3143 7.26 3.33 1.8 58.1 4.24 299 0.4 N/A 12.1
1830 31.16 7.26 3.33 1.8 548 4.01 301 06 N/A 12.1
1845 30.97 7.28 3.34 1.8 522 383 302 0.7 N/A 12,1
1900 30.87 7.3 3.39 1.8 517 38 303 08 N/A 12.1
1915 30.83 7.32 3.45 1.9 52.2 3.84 304 0.8 N/A 12.1
1930 30.67 7.33 3.54 1.9 51 3.76 306 0.9 N/A 12.1
1945 30.51 7.36 3.66 2 516 3.81 308 1 N/A 11.8
2000 NA NA NA NA NA NA NA NA NA NA
2015 NA NA NA NA NA NA NA NA NA NA
030 NA NA NA NA NA NA NA NA NA NA
2045 NA NA NA NA NA NA NA NA NA NA
2100 NA NA NA NA NA NA NA NA NA NA
2115 NA NA NA NA NA NA NA NA NA NA
2130 NA NA NA NA NA NA NA NA NA NA
2145 NA NA NA NA NA NA NA NA NA NA
2200 NA NA NA NA NA NA NA NA NA NA
2215 NA NA NA NA NA NA NA NA NA NA
2230 NA NA NA NA NA NA NA NA NA NA
2245 NA NA NA NA NA NA NA NA NA NA
2300 NA NA NA NA NA NA NA NA NA NA
2330 NA NA NA NA NA NA NA NA NA NA
2345 NA NA NA NA NA NA NA NA NA NA
[0000 NA NA NA NA NA NA NA NA NA NA
0015 NA NA NA NA NA NA NA NA NA NA
0030 NA NA NA NA NA NA NA NA NA NA
0045 NA NA NA NA NA NA NA NA NA NA
0100 NA NA NA NA NA NA NA NA NA NA
0115 NA NA NA[ = NA NA NA NA NA NA NA
0130 NA NA NA NA NA NA NA NA NA NA
0145 NA NA NA NA NA NA NA NA NA NA
0200 NA| . NA NA NA NA NA NA NA NA NA
0215 NA NA NA NA NA NA NA NA NA NA
0230 NA NA NA NA NA NA NA NA NA NA
0245 26.17 7.98] 0.0045 0 99.1 8.02 168 0 N/Al 1458
0300 NA NA NA NA NA NA NA NA NA NA
(0315 2533 8 0.0042 0 99.2 8.15 171 0 N/A] 1458
0330 24.67 8] 0.0041 0 99.2 8.25 186 0 N/A] 1458
0345 24 46 8.03 0.004 0 99 8.26 186 0 N/A] 1458
(0400 24.79 8.04] 0.0038 0 98.3 8.15 171 0 N/AT 1458
10415 24.81 8.03] 0.0037 0 98.9 8.2 164 0 N/AT 1458
[0430 24.54 8.03] 0.0036 0 98.8 8.23 173 0 N/Al 14 58&
0445 24.24 8.03[ 0.0034 0 99.3 8.32 179 0 NIA 14.5&
{0500 24.1 8.03] 0.0033 0 99.1 8.32 186 0 N/A 14 .58
10515 23.92 8.03( 0.0033 0 99.4 8.38 181 0 N/A]  14.5&
{0530 23.97 802] 0.0032 0 99.1 8.35 182 0 N/A] 1458
(0545 24.12 8.01] 0.0031 0 99.1 8.32 176 0 N/Al 1458
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TABLE 23 (contd.). Water Quality for 11-12 July 1995

LCP Site
Brunswick, GA
April 1997

“Time Temp pH Cond. Salin DO DO ‘Redox Depth Turb Batt

deg C units mS/cm ppt % Sat m mv meterts NTU volts

600 %‘5_9 7.08] _0.002¢ 0 051 ) 1801 0O NAL. 14,
0615 24.1 7.99] 0.0028 0 99 8.31 178 0 N/A| 1458
0630 NA NA NA NA NA NA NA NA NA NA
l0645 NA NA NA NA NA NA NA NA NA NA
{0700 NA NA NA NA NA NA NA NA NA] = NA
0715 NA NA NA NA NA NA NA NA NA NA
0730 NA NA NA NA NA NA NA NA NA NA
10745 NA NA NA NA NA NA NA NA NA NA
fosoo 1 NA NA NA NA NA NA NA NA NA NA
fog1s | NA NA NA NA NA NA NA NA NA NA
{0830 NA NA NA NA NA NA NA NA NA NA
[l0845 NA NA NA NA NA NA NA NA NA NA
flosgo NA NA NA NA NA NA NA NA NA NA
flos15 NA NA NA NA NA NA NA NA NA NA
10930 30.14 7.39 3.83 2.1 477 3.54 283 1.1 N/Al 1458
0945 30.16 74 3.88 21 47.4 3.52 297 11 N/A[  145&
1000 30.18 74 389 21 47.3 3.51 301 12 NA] 1468
1015 30.18 739 39 2.1 464 3.44 305 1.2 NA[ 14 6a
1030 30.2 74 389 2.1 44.8 333 308 1.1 N/A]  14.6&
1045 30.26 7.37 3.88 2.1 419 311 307 1.1 N/Al 1468
1100 3053 7.37 3.86 21 487 3.59 306 1 N/A| 1458
1115 30.69 7.33 3.82 2.1 49.2 362 288 1 N/AT 14868
1130 30.59 73 375 2 50.5 373 280 0.9 N/A] 1468
1145 30.63 7.29 3.67 2 52.5 3.87 262 0.8 N/A|  146&
1200 30.75 7.3 3.59 2 54.6 402 246 0.6 N/A]  146&
1215 30.99 7.31 3.55 1.9 57.1 4.19 231 0.5 N/A|  14.6&
1230 31.28 7.34 351 19 59.3 433 216 0.3 N/Al  1468&
1245 31.36 7.33 346 1.9 58.7 428 183 0.1 N/A] 1468
1300 31.74 7.33 1.123 0.6 59.4 434 144 0 N/Al  14.6&
1315 31.63 7.86] 0.0064 0 101.3 7.45 207 0 NAl 1458
1330 32.24 7.73] 00063 0 99.5 7.24 216 0 N/A[  1468&
1345 33.79 7.92] 0.0061 0 98.5 6.98 207 0 N/A] 14 6&
1400 33.77 79| 0.005 0 99 7.02 229 0 N/A]  14.6&
1415 34.09 78] 0.0035 0 99.2 7 224 0 N/A| 14 6&
1430 34.32 7.89] 00029 0 101.2 711 230 0 N/A] 14 5&
1445 33.34 7.91] 00016 0 100.2 7.15 241 0 N/A] 1468
1500 3344 7.83] 00013 0 101.8 7.26 255 0 N/Al 1468
1515 33.77 7.88]  0.001 0 1025 7.27 255 0 N/A] 14 6&
1530 33.53 7.9] 0.0009 0 101.5 7.23 264 0 NA[ 1468
1545 34.31 7.99]  0.001 0 1053 7.4 252 0 N/A|  146&
1600 33.25 7.8] 0.0009 0] 1048 75 273 0 N/A]  14.6&
1615 3355 7.86] 0.0008 0 1038 7.4 267 0 N/A|  14.6&
1630 33.54 7.89] 0.0008 0 101.1 7.19 267 0 NA[ 1468
1645 33.08 7.87] 0.0008 0 99.4 7.13 271 0 N/A| 1468
1700 32.19 7.85] 0.0009 0 89.2 7.22 274 0 NAl 1468
1715 31.22 7.86] 0.0008 0 97.2 7.19 278 0 N/Al 14 6&
1730 31.34 7.89] 0.0008 0 97.6 7.21 279 0 N/A]  14.6&
1745 31.04 7.9] 0.0009 0 97.5 7.24 282 0 N/A]  14.68&
1800 30.59 7.89] 0.0009 0 98.2 7.35 283 0 N/A] 14 6&
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TABLE 24. Aroclor 1268 Detected in Surface Water
Samples Collected in May 1995

LCP Site
Brunswick, GA
April 1997

Sample Sample Aroclor 1268 MDL

Location Number {ug/L) (ug/L)
LCP 10-11 __ |AB 24165 T 0.67 0.30
lLcp 19-20  [A-D 24168 66 0.28
lLcp 35-36  |A,B 24168 24 0.29
lLcp 17-18  |A,B 24166 26 0.28
LCP 45 A.B 24163 0.14J 0.28
LCP 46 A-D 24164 0.36 0.28
LCP 44 A-B 24162 0.09J 0.28
lLcp 43 A.B 24161 0.17J 0.28
IReference  |A,B 1037 0.22J 0.38

MDL denotes Method Detection Limit
J denotes concentration below MDL
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TABLE 25. Metals Detected in Surface Water Samples Collected in May 1995 (Unfiltered)

LCP Site
Brunswick, GA
April 1997
Sample Number: D24163 G24161 C24162 G,H24164
Sample Location: LCP 45 LCP 43 LCP 44 LCP 46
Conc. MDL Conc. MDL Conc. MDL Conc. MDL

{Metal (ug/l) | (ug/l) | (ugit) (ug/L) (ug/L) (ug/t) | (uglt) | (ug/t) |
Aluminum 1100 50 2700 50 460 50 1700 50
iBarium 31 5.0 34 5.0 33 5.0 41 5.0
kalcium" 270 2.0 280 2.0 270 2.0 300 2.0
tcopper ul 50 u 5.0 ul 50 ul 50
Mon 710 25 1800 25 440 25 1600} - 25
fLead U 11 34 11 16 11 U 11
ﬂMagnesium" 820 10 830 10 810 10 870 10
IManganese 100 2 160 2 110 2 130 2
IMercury 0.40] 0.20 0.50] 0.20 0.20]  ©0.20 0.40]  ©0.20
{Potassium** 280 2 270 2 270 2 290 2
Sodium™* 6600 10 6700 10 6500 10 6900 10
Vanadium 9.2 5 13 5 8.8 5 12 5

inc U 5 U 5 U 5 U 5

** denotes concentrations in mg/L
MDL denotes Method Detection Limit
U denotes Not Detected
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TABLE 25 (cont'd)). Metals Detected in Surface Water Samples Collected in May 1995 (Unfiltered)

LCP Site
Brunswick, GA
April 1997
Sample Number: D24166 C24168 D24165 E F24167
Sample Location: LCP 17-18 LCP 35-36 LCP 10-11 LCP 19-20
Conc. MDL Conc. MDL Conc. MDL Conc. MDL

IMetal g) | way) | o) | wom) | wen) | e | o) | g

luminum 1700 50 1100 50 820 50 1600 50
[Barium 41 5.0 140/ 50 29| 50 43 5.0
[calcium** 290 20 350 2.0 310 20 280 20
ICopper Ul 50 5.1 50 Ul 50 ul 5.0
Iron 1600 25 1000 25 580 25 1600 - 25
lLead 20 11 14 11 13 11 12 11
tMagnesium** 830 10 790 10 930 10 800 10
lManganese 310 2 65 2 47 2 180 2
Mercury 30| 020 10{  0.40 040[ 0.20 92| 020
IPotassium** 270 2 260 2 300 2 260 2
Sodium** 6500 10| 6400 10 7200 10| 6300 10
\Vanadium 14 5 12 5 9.4 5 12 5

inc U 5 U 5 U 5 U 5

“* denotes concentrations in mg/L
MDL denotes Method Detection Limit

U denotes Not Detected
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TABLE 26. Metals Detected in Surface Water Samples Collected in May 1995 (Filtered)

LCP Site
Brunswick, GA
April 1997
Sample Number: C24161 D24162 C24163 E24164 C24165
Sample Location: LCP 43 LCP 44 LCP 45 LCP 46 LCP 10-11
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL

Metal (ug/L) {ug/L) (ug/L) (ug/L) (ugiL) (ug/L) (ug/L) (ug/L) _(ug/L) (ug/t)
Aluminum U 50 U 50 U 50 U 50 U 50
IBarium 78 50 78 5.0 77 5.0 39 5.0 28 5.0
lcalcium** 270 2.0 290 20 280 2.0 270 2.0 290 20
Copper U 5.0 U 5.0 17 5.0 U 5.0 U 5.0
Iron 58 25 81 25 60 25 48 25 35 25
lLead 20 11 15 11 U 11 U 11 U 11
ﬂMagnesium“ 790 10 860 10 820 10 830 10 860 10
Manganese 100 2 96 2 80 2 80 2 19 2
jviercury U 0.20 U 5.20 ¥ 0.20 U 0.20 U £.26
{Potassium** 270 2 270 2 270 2 270 2 280 2
Sodium** 6200 10 6600 10 6300 10 6800 10 6800 10
Vanadium 10 5 10 5 9.3 5 10 5 13 5
ZinG 13 5 17 5 32 5 U 5 U 5

** denotes concentrations in mg/L
MDL denotes Method Detection Limit

U denotes Not Detected
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TABLE 26 (cont'd)). Metals Detected in Surface Water Samples Collected in May 1995 (Filtered)

LCP Site
Brunswick, GA
April 1897
Sample Number: C24166 G24167 D24168 A20613 A20612
Sample Location: LCP 17-18 LCP 19-20 LCP 35-36 Reference Reference
Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
Metal (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) {ug/L) (ug/L)
IAluminum U 50 U 50 U 50 U 50 650 50
Barium 82 50 79 50 170 50 96 5.0 40 5.0
Calcium** 290 2.0 260 2.0 310 20 190 2.0 210 2.0
Copper U 5.0 U 50 U 50 8.8 5.0 U 5.0
Iron 100 25 72 25 30 25 U 25 380 25
Lead U 11 U 11 U 11 U 11 ) 11
Magnesium** 850 10 770 10 750 10 590 10 630 5.0
IManganese 230 2 110 2 22 2 23 2 36 2.0
[Mercury U 0.20 U 0.20 ¥ 0.20 U 0.20 U 0.20
Potassium** 270 2 250 2 260 2 190 2 190 2.0
Sodium** 6800 10 6300 10 6300 10 4700 10 4900 5.0
Vanadium 9.4 5 6.4 5 12 5 5.8 5 7.6 5.0
Zinc 14 5 7 5 22 5 38 5 U 5.0

** denotes concentrations in mg/L
MDL denotes Method Detection Limit

U denotes Not Detected
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TABLE 27. Total, Elemental, Methyl, Dimethyl, and Diethyl Mercury Detected in Water

LCP Site
Brunswick, GA
April 1997
Sample Sample Total Elemental Methyl Dimethyi Diethyl
Location Number Mercury Mercury Mercury Mercury Mercury
(ng/l) {(ng/l) (ng/1) (ng/l) (ng/l)
WWTP Effluent 01674 9700 0.44 2.30 0.070J 0.070 J
South Seep French Drain 01675 88000 0.47 180 0.070J 0.070J
South Seep French Drain 01675 Duplicate 891000 0.48 180 0.070J 0.070J
North Seep French Drain 01676 2700 0.20 27 0.070 J 0.070 J
Storm Drain 04719 82000 8.6 15 0.070 J

J denotes value at or below detection limit

Note: Samples taken July 1995
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TABLE 28. Mean Number and Feeding Guild of Benthic Macroinvertebrates Collected in May 1995
LCP Site
Brunswick, GA
April 1997

(reported as organisms/m2)

Reference OF Ditch Location 10-11 “Location 17-18 Location 19-20
{Troup Creek) (Location35) | B

Organism ' Feeding | Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard

Guild Deviation Deviation Deviation Deviation Deviation
Oligochaete A Sub 5777 3523({ 6048 3126 10292 12772 9125 46711 2653 3978
Oligochaete B Sub 4834 4314 2122 4063| 3926 5247| 8700 53597 5199 10059
Oligochaete C Sub 0| 3608 8373 0
QOligochaete (other) Sub 354 424 895 101

Ofigochaete (juv

Manayunkia ae:
Streblospio benedich
Capitella sp.
Capitella A
Capitellidae (other)
Nereidae

Syllidae
Orbinii

Uca sp.

Sesarma sp. Surf o
Gammaridae Surf 354
Cyathura polita Surf 589
Leptochelia sp. Surf 0
Harpactocoid copepod ??

Crab larvae
R

Dolichopodidae
Tabanidae

Ceratopogonidae
Diptera (other)

Gastropoda

Rhynchocoela Carn 0 0 0 0
(Acarina 77 0 0 106 336

Surf - Surface Feeder )
Sub - Subsurface Feeder -
Carn - Carnivore
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TABLE 29. Results of the Amphipod and Shrimp Sediment Toxicity Test

LCP Site
Brunswick, GA
April 1397

(Results reported as percent survival)

Sample Sample Marine Amphipod Brown Shrimp
Location Number Leptocheirus plumulosus Penaeus vannamei
Mean (% survival) | Std. Dev. | Mean (% survival) | Std. Dev.
Lab Control [NA 90 9 97 5
Reference  |A-H 01508 78 8 94 5
LCP 10-11  |[A-H 24160 92 3 NP NP
SED 17-18 |A-H -1545 83 12 100 0
SED 19-20 [B-101546 63 21 NP NP
SED 36 B-1 01540 68 14 97 S

NP denotes analysis Not Performed

NA denotes Not Applicable

Note: Samples taken May 1995
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TABLE 30. Medaka (Oryzias latipes) Embryo Toxicity Assay Results

LCP Site
Brunswick, GA
April 1997
[~ Treatment Percent | Delayed | Lesion Types of Lesions
Mortality | Hatch |} Number
Control 0 No 0 N/A
Reference 0 .Yes 1 Minor head hemorrhage/
congestion
Location 36 0 Yes 2 Minor head
hemorrhage/congestion and
heart edema
Location 10-11 81 Yes 6 Heart edema, cauda! area
hemorrhage, low blood flow
Location 17-18 10 Yes 7 Heart edema and yolk sphere
hemorrhage, low blood flow,
tail abnormality
Location 19-20 9.1 Yes 6 Heart edema and low blood
flow, eye hemorrhage, head
hemorrhage, small hypo eye

NA=not applicable

Note: Samples taken July 1995
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TABLE 31. Mercury and Aroclor 1268 Detected in Fiddler Crab Collected in May 1985
LCP Site
Brunswick, GA
April 1967

(Results reported in mg/kg, dry weight)

[ Sample Mercury ‘Aroclor 1268 Lipid [Percent Lipid[Percent]
Location Normalized | Whole Body | Solid
LCP 10-11 060 4.80 102.1 4.7
LCP 10-11 0.63 5.30 110.4 4.8
LCP 10-11 0.57 5.10 113.3 4.5
LCP 10-11 0.73 5.40 105.9 5.1
LCP 10-11 0.79 3.60 76.6 4.7
LCP 10-11 0.64 5.00 84.7 5.9
CMeary] o QBB AR OB s S
‘Median} Ll oo B ana T 505800001040 8 3
St.Dev.]: o0 Qo84 - 0603 o 135BF . 0 DI
LCP 17-18 0.96 27.00 1038.5 2.6 39.0
LCP 17-18 1.80 33.00 1222.2 2.7 35.0
LCP 17-18 1.90 £9.00 1803.2 3.1 32.0
LCP 17-18 2.10 23.00 92C.0 2.5 33.0
LCP 17-18 2.00 €1.00 2033.3 3.0 32.0
LCP 17-18 3.50 26.00 1333.3 2.7 33.0
LCP 17-18 1.50 42.00 1500.0 2.8 36.0
Mean 1.97 40:14 142154 ne 28 343
Median 1.95 39.008 - 141871 28 330
St. Dev.|. - 0.64 13.71 3845 0 Q2 15
LCP 19-20 2.80] 68.00]  2615.4] 26] 270
Outfall 2.70 47.00 1566.7 3.0 30.0
Qutfall 410 57.00 13571 4.2 32.0
Outfall 1.80 32.00 969.7 3.3 30.0
Outfall 3.40 47.00 1468.8 3.2 28.0
Outfall 1.50 48.00 1655.2 2.9 29.0
Outfall 2.10 19.00 950.0 2.0 32.0
Qutfalt 2.80 51.00 1961.5 26 32.0
Mean 2.63 43.00 1418410 1i30) 0304
Median 2.45 47.50 1412850 340 310
St. Dev. 0.92 12.88 35638 DT 16
Reference 0.06 0.07 1.4 4.7 36.0
[Reference 0.07 0.12 2.0 6.0 33.0
(Reference U 0.10 1.7 57 32.0
Reference 0.08 0.09 2.0 4.3 33.0
Reference 0.07 0.07 1.6 46 31.0
Reference U 0.06 1.8 3.2 34.0
Reference 0.05 0.06 1.4 4.2 35.0
Mean 0.05 0.08 174 47 334
Median 0.07 D.08 ST e 4B 330
St. Dev. 0.03 0.02 0.28 0.9 13

U denotes undetected
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TABLE 32. Aroclor 1268 in Fiddler Crab Collected in May 1995

LCP Site

Brunswick, GA

April 1997

(Resutts in mg/kg, dry weight)

Sample Sample Aroclor 1268 MDL Percent Percent
Location Number __(mg/kg) (mg/kg) Lipid Solid
LCP 10-11 1016-01 4.8 0.059 47 34
LCP 10-11 1016-02 53 0.058 48 32
ILCP 10-11 1016-03 5.1 0.063 45 38
LCP 10-11 1016-04 5.4 0.061 51 31
LCP 10-11 1016-05 3.6 0.059 4.7 33
LCP 10-11 1016-06 5.0 0.063 5.9 31
LCP 17-18 A20611-01 27 0.051 26 39
LCP 17-18 A20611-02 33 0.054 2.7 35
LCP 17-18 A20611-03 59 0.064 3.1 32
LCP 17-18 A20611-04 23 0.060 2.5 33
LCP 17-18 A20611-05 61 0.062 3.0 32
LCP 17-18 A20611-06 36 0.058 2.7 33
LCP 17-18 A20611-07 42 0.050 28 36
LCP 19-20 A01543 68 0.070 2.6 27
Qutfall A25574-01 47 0.20 3.0 30
Qutfall A25574-02 57 0.15 42 32
QOutfali A25574-03 32 0.14 3.3 30
Qutfall A25574-04 47 0.14 3.2 28
Outfall A25574-05 48 0.11 2.9 29
Outfall A25574-06 19 0.12 2.0 32
QOutfall A25574-07 51 0.090 2.6 32
Reference A20610-01 0.068 0.055 47 36
Reference A20610-02 0.12 0.059 6.0 33
Reference A20610-03 0.095 0.063 5.7 32
Reference A20610-04 0.087 0.058 4.3 33
Reference A20610-05 0.074 0.064 46 31
Reference A20610-06 0.056J 0.058 3.2 34
Reference A20610-07 0.057 0.056 4.2 35

MDL denotes Method Detection Limit
J denotes value below MDL
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TABLE 33. Mercury in Fiddler Crab Collected in May 1995
LCP Site
Brunswick, GA
April 1997

(Results in ug/kg,dry weight)

Sample Sample Mercury MDL | Percent | Percent
Location Number | (ug/kg) | (ug/kg) Lipid Solid
LCP 10-11 [1016-01 600 93 47 34
ILCP 10-11 [1016-02 630 150 4.8 32
LCP 10-11 [1016-03 570 55 4.5 38
LCP 10-11 |1016-04 730 96 5.1 31
LCP 10-11 |1016-05 790 75 47 33
LCP 10-11 [{1016-06 640 59 59 31
LCP 10-11 }|1016-07 650 55 NP NP
LCP 17-18 |A20611-01 960 67 2.6 39.2
LCP 17-18 |A20611-02 1800 49 2.7 35.1
LCP 17-18 |[A20611-03 1900 60 3.1 32
LCP 17-18 |A20611-04 2100 39 2.5 32.7
LCP 17-18 |A20611-05 2000 56 3 32.4
LCP 17-18 |A20611-06 3500 78 2.7 32.6
LCP 17-18 |A20611-07 1500 65 2.8 36
LCP 19-20 |A01543 2800 94 2.6 27
Outfall A25574-01 2700 73 3 30
QOutfall A25574-02 4100 100 4.2 31.5
Qutfall A25574-03 1800 a5 3.3 29.9
Qutfali A25574-04 3400 71 3.2 283
Qutfall A25574-05 1500 86 2.9 298.2
Outfall A25574-06 2100 67 2 324
Outfall A25574-07 2800 78 2.6 324
Reference |A20610-01 63 57 4.7 36.3
Reference |A20610-02 65 50 6 33.3
Reference |[A20610-03 U 91 57 31.5
Reference |A20610-04 76 41 4.3 33
Reference |[A20610-05 71 51 4.6 30.9
Reference |A20610-06 U 110 3.2 33.7
Reference [jA20610-07 43 34 472 35

MDL denotes Method Detection Limit
U denotes Not Detected
NP denotes analysis Not Performed
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TABLE 34. Mercury and Aroclor 1268 Detected in Fiddler Crab Collected in October 1995
LCP Site
Brunswick, GA
April 1997
(Results in mg/kg, dry weight)

Sample ‘Mercury Aroclor 1268 PCB Lipid | Percent | Percent

Location (mg/kg) whole body | {(mg/kq) whole body |Normalized] Lipid Solid
19-20 29 26 1276.00 2.0 25
19-20 2 13 760.00 1.7 28
19-20 1.9 21 896.52 23 25
19-20 1.8 23 1221.58 1.9 27
19-20 2.1 22 1485.33 1.5 26
19-20 3 19 1210.00 1.6 25
19-20 1.9 26 1373.16 1.9 26
Mean 223 21431 117466 1.84 26.00
Median 200 22281 - 1221.58 1.80 25.00
St. Dev. 0.47 414 23873 0.25 1.07
17-18 1.7 24 2378.00 1.0 24
17-18 21 78 3876.50 2.0 20
17-18 1.9 49 2057.08 2.4 24
17-18 1.5 47 2338.50 2.0 24
17-18 1.6 10 469.09 2.2 26
Mean} 1.76} ¢ 41.85} 222383} . 1.82 23.60
Mediani 170 46.77) ¢ - 2338.50] . 2,00 24.00
St. Dev.i 0.22 23.437 . :1083.99 0.48 1.96
Littie Satilla (Ref.) U 0.06 4.62 1.3 27
Little Satilla (Ref. 0.078 0.03 1.00 3.0 30
Mean 0.04 0.05 2.81 2.15 28.50
Median 0.08 0.05 2.81 215 28.50
St. Dev. 004} 0.02 1.81 0.85 1.50
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TABLE 35. Aroclor 1268 Detected in Fiddler Crab Collected in October 19

LCP Site

Brunswick, GA

April 1987

(Results in mg/kg, dry weight)

Sample Sample |Aroclor 1268 MDL Percent | Percent
Location Number (mgng) (rlgl_k_g) Lipid Solid
19 - 20 A113137 26 0.08 2.0 25
19 - 20 A113138 13 0.07 1.7 28
19 - 20 A113139 21 0.08 2.3 25
19-20 A113140 23 0.07 1.9 27
19-20 A113141 22 0.07 1.5 26
19 - 20 A113142 19 0.08 1.6 25
19 - 20 A113143 26 0.08 1.9 26
17 - 18 A113144 24 0.08 1.0 24
17 -18 A113145 78 0.10 2.0 20
17-18 A113146 49 0.08 2.4 24
17 - 18 A113147 47 0.08 2.0 24
17 - 18 A113148 “0 0.08 2.2 26
REFERENCE [A113151 0.06J 0.07 1.3 27
|REFERENCE |A113152 0.03J 0.06 3.0 30
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TABLE 36. Mercury Detected in Fiddler Crab Collected in October 1995
LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight)

Parameter: |Tissue Type| Sample Location Mercury
Client ID B Conc MDL
(ug’kg) |(ug/kg)
Method Biank - Lab U 40
IA113137 Fiddler Crab |NA 2900 150
IA113138 Fiddler Crab |NA 2000 100
A113139 Fiddler Crab |NA 1900 80
IA113140 Fiddler Crab |NA 1800 110
A113141 Fiddler Crab |NA 2100 70
A113142 Fiddler Crab |NA 3000 120
A113143 Fiddler Crab [NA 1900 77
A113144 Fiddler Crab [NA 1700 76
A113145 Fiddier Crab [NA 2100 91
A113146 Fiddler Crab |NA 1900 93
1A113147 Fiddier Crab [NA 1500 83
A113148 Fiddler Crab |NA 1600 100
A113149 Fiddier Crab |NA 1600 95
A113150 Fiddler Crab |[NA U 85
A113151 Fiddier Crab |[NA U 82
IA113152 Fiddler Crab [NA 78 74
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TABLE 37 Mercury and Araclor 1268 Detected in Blue Crab Collected in May 1935
LCP Stte
Brunswick, GA
April 1997
Weights Edble Yissue —_Tnedible Tissue Estimaled Total Body Concenbration shimaled B’R’o?i@
Sample Edibie Wet[inedible Wet[ Total Wet [Edible Dry [inedible Dry[Total Dry [ Mercury [iocior 1268] Arocior  [Percent[Percent] Mercury [Aroclor 1261 Arocfor  [Percent[Percent] Mercury Mercury Arocior 1268 Arocior Mercury Arocior
Location Weght Weght Weight Weght Weght Weight {mgrkg) (mg/kg) Lipd Lipid | Solid {mg/kg} (mg/kg) Lipd Lipid | Solid {mg/kg) (mg/kg) (mg/kg) (mg/kg)
(gm) (gm) (gm) (gm (gm) (gm) dry weight)Kdry weight)| Normalized dry weight) |(dry weight) Normalized (dry weight) |(wet weight) | (dry weight) | (wet weight)
puvaCreek-0s|  87]  528]  615] 21| 213" 232 21 06] 149 _43] 236] _ 07]  16] 67| 2.4] 400 08 03 5 06
urvis Creek - DS 236 2160 2396 31 579 61.0 89 18 8.3 4.7 132 2.0 1.0 769 1.3] 26.8 24 0.6 10 03
urvis Creek - DS 14.1 734 875 35 279 N4 70 27 771 35] 250 2.4 89 2225 40] 380 29 1.0 82 2.9
Purvis Creek - DS 26.1 1440 1701 4.8 477 525 6.6 1.0 209 4.7 185 1.8 23 920 25] 331 22 0.7 2.2 0.7
JPurvts Creek - DS 217 176.4 198.1 36 40.9 446 6.0 13 394 3.3 168 13 0.6 233 24| 232 1.7 04 06 01
urvis Creek - DS 19.8 150.8 1705 36 520 556 260 31 106.9 29; 182 54 2.1 161.5 1.3] 345 6.7 22 2.2 o7
Purvis Creek - DS 21.2 160.1 181.3 35 575! 610 14.0 09 8.7 23] 167 30 04 43.0 1.0] 359 36 1.2 0.5 0.2
Mesn 19.3] 139.1] 1583 3% a8 4o 10.1 18 480{ 37| 149 24 24] 880|241 3Y 1| SR X ) R 5 &
Median 212 1568] 1705} 35 47.7] 525 7.0 1.3 38.7{ 35/ 182 YR 16[ . 788) 24 345/ . 24 071 51 (.4
51 Oev. 55 53.0 5§18 08 133 137 73 0.9 23031 .. 08]:::38 14 2.7h - 650) 10} "5Bf Y8 06} 25 08
Punvis Creek - US 12.4 416 54.0 1.5 10.2 11.7 0.5 0.5 12.3 4.0{ 122 6.2 06 16.4 36| 246 0.3 0.1 0.6 0.1 0.0 0.0
Purvis Creek - US 330 160.7{ 1936 6.3} 548 61.0 180 53| 746 7.1 190 5.2 36] 10298 35 1 65 21 38 1.2 04 0.2
Purvts Creek - US 40.7 125.7 166.4 85 512 59.6 12.0 25 54.3 46| 208 27 17 89.5 19( 407 4.0 14 18 0.6 0.2 01
Purvis Creek - US 378 210.2 2479 8.6 467 553 58 08 277 30| 228 31 40 1143 35] 222 35 08 35 +X.] 0.2 0.2
Purvts Creek - US 353 162.1 1974 6.4 600 66 4 7.2 25 52.1 48] 181 1.7 21 67.7 3.1] 370 22 0.7 21 0.7 0.1 0.
Purvts Creek - US 304 1435 1739 58 511 569 26 1.1 344 3.2 190 08 15 83.3 18| 3586 1.0 g3 89 29 0.1 05
k- US 453 250.7 296.0 9.5 857 952 3.9 1.5 39.5 38 210 1.3 1.7 810 2.1 342 .6 0.5 1.
oMesnt 338 1563] 1894 &6 614] " Bap 71 206] 431] 44l 190 22 TRRFTTYORI TR 306 ) '
CliMediant 353 160.7] 1936 B4 51.2 59.6 58 15 ©39.5] 4.0{ 180 171 1.7)0 833103913428 0.2
8L Dev. 98 611 69.7 25 206 227 56 1.5 18.8 3131 1.6{ Y4 2931 ..08{..62 :0.8%:
Turtle Risar 158 1140 129.7 26 359 385 1.7 0.0 09 3.1] 163 0.3 00 1.4 1.7] 1S 0.4 01 6.2 1.8
[Turtie River 193 835 102.8 41 2714 3.2 23 0.0 0.5 3.2] 213 0% 0.0 i 3.4] 325 0.7 g.2 88 2.7
[Turtie River 12.6 516 642 26 17.0 196/ 07 00| 14 36| 205 09
[Turtie River 224 96.1 118.4 36 289 325 06 0.0 0.7 29] 16.1 0.7
[Turtie River 136 59.6 73.2 25 195 220 1.0 0.0 0.5 3.5] 183 1.1
Turtie River 159 630 788 32 213 245 1.0 0.1 18 28] 201 1.1
urtle River 19.0 104 4 1234 29 310 339 1.3 0.1 2.4 27 5.2 1.4
N 163 BI 7] G8& 31 288) 28¢ 12 00] -~ 12] 33 181 14]
“Medlan| 198 835] 1028 .28 271 31.2 10 00] . 09¢ 31| 18I 4.1
81 Dev. 32 224) 248 08 63 (X 05 0.0 S0 B3] 23 0.8]
eference 6.4 40.1 46.5 1.1 10.1 11.2 0.2 0.0 09 29] 177 u 0.0 0.5 3.0 251 0.0 0.0 11 0.3
Reterance 13.0 74.5 87.4 1.8 249 26.7 V) 0.0 0.8 31)] 138 V] 0.1 3.7 1.8f 334 0.0 0.0 0.0 0.0
Reterence 131 56.6 69.7 1.2 9.7 10.9 05 03 80| 40| 898 V] 02 42| 48] 172 0.1 0.0 34 05
Reterence 1.7 946 106.3 18 274 29.2 0.6 0.2 58 26 154] 0.1 05 31.2 1.7] 290 0.1 0.0 S 0.6
Reterence 103 609 712 16 122] 137 04 0.2 51| 43] 152 u 03 63| 49] 200 00 0.0 24 05
Reference 174 928] 1102 32 328 36.1 0.8 0.2 28] 53] 186 0.2 0.1 25 44| 354 0.3 0.1 27 08
Retersnce 219 1639] 1858 28 315 40.3 0.5 0.2 56| 4.1 127 0.1 03 9.1 33| 229 0.2 00 26 06
Reference 16.9 1036 1204 34 548 58.2 03 0.2 53 3.0] 204 [Y) 0.4 11.2 33| 529 0.0 0.0 07 04
Reterence 17.7 105.3 123.0 33 9.1 123 0.4 0.2 45 38} 185 9] 0. 1.6 6.8 8.6 0. 0.0 48 0.
iMean| - 143 880 1ozaf - 26} .. 262] 265 0.4 0, 43737 187 01 0. C18[ a8l a7al B 0.6} b 8
""" Medtat] 139 2.8 1063} 18] 248l 287 04 Q. B 380154 9.1 R B A S e Bl 1% 1 B 0, R & &
St Dev. 4.4 333 383 0.8 48] 154 0.2 0. 2.3 08] 34 0.1 0.2 §.C 1.5{ 12,0 0. 0.
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TABLE 38. Wet Weights for Blue Crab Collected in May 1995
LCP Site
Brunswick, GA
April 1997

(Results in g, wet weight)

Date Sample Sample | Edible Total
Sampled Location Number | Weight | Weight
17-May-85 Purvis Creek - DS B01517 8.7 61.5
17-May-95 Purvis Creek - DS AD1514 23.6 239.6
17-May-85 Purvis Creek - DS B01519 14.1 87.5
18-May-85 Purvis Creek - DS A03123 26.1 170.1
18-May-95 Purvis Creek - DS A03121 21.7 198.1
23-May-95 Purvis Creek - DS 1227 19.8 170.5
23-May-95 Purvis Creek - DS 1229 21.2 181.3
23-May-95 Purvis Creek - US 1231 12.4 54.0
23-May-95 Purvis Creek - US 1233 33.0 193.6
23-May-85 Purvis Creek - US 1235 40.7 166.4
123-May-85 Purvis Creek - US 1237 37.8 2479
123-May-95 Purvis Creek - US 1305 35.3 197.4
23-May-95 Purvis Creek - US 1303 30.4 173.9
23-May-95 Purvis Creek - US 1301 45.3 296.0
20-May-85 Reference A03125 6.4 48.5
20-May-95 Reference A01996 13.0 87.4
20-May-95 Reference A01998 13.1 69.7
20-May-95 Reference AD1994 1.7 106.3
20-May-95 Reference A01551 10.3 71.2
20-May-95 Reference A01552 17.4 110.2
20-May-95 Reference A01993 21.9 185.8
20-May-95 Reference 1006 16.9 120 4
20-May-95 Reference 1004 17.7 123.0
23-May-95 Turtle River 1296 15.8 129.7
123-May-95 Turtle River 1292 19.3 102.8
23-May-85 Turtle River 1286 12.6 64.2
23-May-95 Turtle River 1298 224 118.4
23-May-985 Turtle River 1284 13.6 73.2
23-May-95 Turtle River 1288 15.9 78.8
23-May-95 Turlle River 1294 19.0 123.4
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TABLE 39 Aroclor 1268 Detected in Blue Crab Colected in May 1995

LCP Site
Brunswick, GA
April 1897
Sample Edible Tissue {mg/kg dry weight} Edible Tissue {ug/kg wet weight) linedible Tissue (mg/kg,dry welght) Average Estimated
Location Sample | Aroclor MDL Percent | Percent [Aroclor | MDL | Percent | Percent [Sample |Aroclor MDOL Percent | Percent | Total Body Aroclor 1268

Number | 1268 Lipid Solid |1268 Lipid Solid fNumber 12687 (mgl/kg) | Lipid Solid | Conc. (mglky, dry weight)

Purvis Creek - DS |B01517 0.64 013 43 24 150 31 43 243A01516 1.6 0.050 24 40 0.57
[Purvis Creek - DS [A01514 18 0.14 47 13 240 18 47 13 }A01515 1 0.070 1.3 27 0.26
|Purvis Creek - DS |B01519 27 0.08 35 25 670 20 35 254801518 89 0.050 40 38 2.95
lPurvis Creek - DS |AD3123 0.98 0.20 47 19 190 38 47 19803124 23 0.060 25 33 0.67
IPurvis Creek - DS |A03121 1.3 012 33 17 220 20 33 17 jA03122 0.56 0.050 24 23 0.14
lPurvis Creek - DS 11227 31 011 29 18 550 20 29 1841228 21 0.057 1.3 35 0.7
IPurvis Creek - DS 1229 0.89 0.11 23 17 150 19 2.3 17 §1230 043 0.053 1.0 36 0.15
IPurvis Creek - US 1231 0.49 0.28 40 12 59 34 40 121232 059 0.076 36 25 0.13
IPurvis Creek - US 1233 53 0.10 71 19 1000 19 71 191234 36 0.057 35 34 1.19
ﬁrvis Creek - US [1235 25 0.092 46 21 530 19 46 2111236 1.7 0.046 1.9 41 0.65
ﬁrvis Creek - US [1237 0.83 0.085 30 23 190 20 30 2341238 4 0.087 35 22 0.78
IPurvis Creek - US |1305 25 0.11 48 18 460 20 48 18 11306 21 0.052 3.1 37 0.72
IPurvis Creek - US 11303 1.1 0.1 32 19 220 19 32 1911304 15 0.054 1.8 36 0.48
[Purvis Creek - US |1301 15 0092 38 21 320 19 38 2131302 1.7 0.057 21 H 0.54
iRe!erence AD3125 0.028J 0.2z 25 i8 5.04 4G 22 18 JAC2000 0.0234 0079 30 25 000
IReference A01996 0.017J 0.14 31 14 24J 20 31 14 JA01997 0.039J 0.060 1.8 0.00
IReference A01998 0.049J 022 40 9.0 44) 20 40 9.0 31A01999 0.76 0.120 48 17 0.11
ﬁeference A01994 0.019J 0.15 26 15 29J 23 26 15 JA01995 0.044J 0.067 1.7 29 0.00
ﬁeference A01551 0.016J 017 43 15 24 26 43 15JA03126 0.038J 0.095 49 20 0.00
IR'eference A01552 0.051J 0.10 53 19 9.7J 19 53 19 JA01553 0.11 0.056 44 35 0.03
IReference A01993 0.066J 0.14 41 13 8.6J 18 41 13 JA01992 0.048J 0.086 33 23 0.00
IReference 1006 0.0254 0.097 3.0 20 5.04 19 30 201007 0.016J 0.037 33 53 0.00
Reference 1004 0.024J 0.11 38 19 46J 21 38 1911005 0.067J 0.22 68 8.6 0.00
urtie River 1296 032 0.18 31 16 51 29 3.1 16 297 0.2 0.061 1.7 32 0.06
[Turtle River 1292 0.15 0.093 32 21 32 20 32 2151293 0.53 0.060 34 33 0.15
[Turtle River 1286 0.22 0.10 36 21 46 2 3.6 211287 0.31 0.060 33 33 0.09
Turtle River 1298 0.15 012 29 16 24 19 29 161299 0.11 0.066 1.2 30 0.03
Turtle River 1284 0.23 012 35 18 41 22 35 18 41285 03 0.059 29 33 0.09
Turtle River 1288 0.16 0.093 28 20 32 19 28 2041289 037 0057 38 34 0.1
urtle River 1294 017 0.13 27 15 26 20 2.7 1511295 0.11 0.066 1.6 30 0.03

MDL denotes Method Detection Limit

J denotes value below MDL
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TABLE 40 Mercury Detected in Blue Crab Collected in May 1935

LCP Site
Brunswick, GA
April 1997
[ Sample Edible Tissue, dry welght Edible Tissue, Wet Weight Inedible Tissue, Dry Weight Average Estimated
Location Sample Mercury | MDL Percent | Percent |Mercury | MDL | Percent | Percent | Sample | Mercury | MDL Percent | Percent Total Body Mercury
Number { (ug/kg) | (ugtkg} | Lipid Solid { (ug/kg) { (ug/kg) { Lipid Solid | Number | (ug/kg) | (ugrkg) | Lipid Solid | Conc. (ug/kg, dry weight

Purvis Creek - DS 1801517 2100 110 43 24 500 26 43 24]A01516 660 57 24 40 300
Purvis Creek - DS |AG1514 8900 320 47 13 1200 42 47 13]JA01515 2000 110 1.3 27 600
Purvis Creek - DS {B01519 7000 240 35 25 1800 60 35 251801518 2400 69 4.0 38 1000
Purvis Creek - DS |A03123 6600 230 47 19 1300 44 47 191803124 1800 84 2.5 33 690
Purvis Creek - DS |A03121 6000 130 33 17 1000 22 33 17]A03122 1300 69 24 23 380
Purvis Creek - DS 1227 26000 720 29 18 4700 130 29 1811228 5400 130 1.3 35 2200
Purvis Creek - DS 11229 14000 310 23 17 2400 53 23 1711230 3000 63 1.0 36 1200
Purvis Creek - US {1231 540 280 40 123 65 34 40 1211232 220 140 3.6 25 0

urvis Creek - US 11233 18000 920 71 191 3400 180 71 1911234 5200 150 35 L 2100
Purvis Creek - US 11235 12000 290 46 21 2500 61 46 2111236 | 2700 65 1.9 41 1400
Purvis Creek - US [1237 5800 210 300 23 1300 48 3.0 23]1238 3100 110 35 22 790
Purvis Creek - US 11305 7200 140 48 18 1300 25 4.8 1811306 1700 66 31 37 0

urvis Creek - US [1303 2600 120 32 19] 490 23 3.2 1911304 840 81 1.8 36 330
Purvis Creek - US 11301 3900 110 38 21 820 23 38 2111302 1300 100 21 34 500
Reference A03125 230 200 29 18 41 36 29 18 JAD2000 5] 73 3.0 25 0.0
Referance A01996 U 3%0 31 14 U 55 31 14201997 U 63 1.8 33 0
Reference AD1998 470 300 40 9 42 27 4.0 91A01999 V] 140 48 17 0.0
Reference A01994 550 180 26 15 83 27 26 15]A01995 120 110 1.7 29 0
Reference AD1551 410 190 43 15 62 29 43 15JA03126 Y] 140 49 20 0.0
Reference AD1552 800 190 53 19 150 36 53 19 JA01553 210 58 44 35 0
Reference A01993 520 160 41 13 68 ra 41 13JA01992 140 90 33 23 0
Reference 1006 330 110 30 20 66 22 30 20{1007 [¥) 61 33 53 0.0
Reference 1004 350 110 38 19 67 21 38 1911005 U 330 6.8 86 0.0
[Turtle River 1296 1700 240 3.1 16 270 38 31 161297 280 88 1.7 32 110
[Turtle River 1292 2300 130 3.2 P3 480 27 32 2111293 510 84 34 33 230
Turtle River 1286 740 190 3.6 21 160 40 3.6 2111287 260 83 33 33 0
[Turtle River 1298 640 120 29 16 100 19 29 161299 230 66 1.2 30 0
[Turtle River 1284 970 170 35 18 175 31 35 1811285 260 61 29 33 100
[Turlle River 1288 950 180 28 20 190 36 28 201289 310 61 38 34 120

urtle River 1294 1300 170 2.7 15 200 26 2.7 1511295 340 89 1.6 30 120

MDL denotes Method Detection Limit
U denotes Not Detected
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TABLE 41. Mercury and Aroclor 1268 Detected in Blue Crab Collected in October 1895
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Mercury Aroclor 1268 Aroclor Lipi ercent | Percent
Location {mg/kg) whole body | (mg/kg) whole body | Normalized Lipid Solid

Little Satilla 0.15 0.04 1.38 2.9 29
Little Satilla 0.22 0.06 1.76 3.4 31
Little Satilla 0.12 0.06 1.05 5.7 32
Little Satilla U 0.04 3.64 1.1 23
Little Satilla 0.2 0.03 1.88 1.6 24
Little Satilla 0.17 0.03 2.50 1.2 26
Little Satilla 0.14 } 0.04 1.2 25
Meand o L G4 e L oA 220k oAt 2700

‘Median} = S 2 T N A R 0 ). o 126.00
St.Dev.ji v BN AR 3.4

Purvis Creek - DS 2.1 24
Purvis Creek - DS 6.3 24
Purvis Creek - DS 7.9 18
Purvis Creek - DS 2.8 25
Purvis Creek - DS 4 25
Purvis Creek - DS 3.3 14
Purvis Creek - DS 2.6 . . 21
‘Meani ‘ AL E RS 3 & ¢ F gt ) 2.19 21.57
Mediani 3.30f 0 24010 1043810 210 2400

St. Dev.j - . 1.99 L 1537 700310 036 3.88
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TABLE 42. Mercury and Aroclor 1268 Detected in Killifish Collected in July 1895

LCP Site

Brunswick, GA

April 1997

(Results in mg/kg, dry weight)

Sample Mercury Aroclor 1268 Aroctor Lipid Percent Lipid | Percent
Location (mg/kg) dry weight | (mg/kg) dry weight Normalized (whole body)| Solid
Confluence (LCP 71) {A04343 2.2 38 844 4 45 24
Confluence (LCP 71) {A04344 3.0 320 3809.5 8.4 27
Confluence (LCP 71) |A04473 2.2 8.0 121.2 6.6 25
|Confluence (LCP 71) |AD4474 2.5 25 2747 9.1 26
Confluence (LCP 71) |AQ4475 2.0 14 194 .4 7.2 26
Confluence (LCP 71) AD4476 1.5 6.5 166.7 3.9 25
Confluence (LCP 71) |A04477 31 12.4 177 1 7.0 25
Meanil 24 C - 6D:58Y 79B3%1) - B67 2543
Median 224 14.004 - 184.44 7.00 25.00
St.Dev.ff 10.5%¢ - 106.41 _1250.81 1.76 0.90
LCP 43 A04341 08 3.8 37.3 10 26
LCP 43 AD4342 1.1 4.2 452 9.3 26
LCP 43 A2363 13 2.8 50.0 56 24
LCP 43 A2364 1.1 50 735 6.8 25
LCP 43 A2365 0.9 4.1 53.9 7.6 21
LCP 43 A2366 1.0 34 415 8.2 24
LCP 43 A2367 0.9 35 427 82 23
LCP 43 A2368 0.9 4 63.5 6.3 23
LCP 43 A2369 1.0 34 333 10 25
Mean 1.0 3.741 51.2¢) ¢ 7.56 23.57
Median 10 3.50% ¢ 50.08] 760 24.00
St. Dev. 0.1 0.65 12.78{ 1.40] - 129
'Outfall (35) A04363 25 20 217.4 9.2 26
Outfall (35) A04364 55 220 3333.3 6.6 25
Outfall (35) AD4365 51 200 3571.4 56 24
Qutfall (35) AD4366 4.6 88 1313 4 6.7 21
Outfall (35) A04367 51 140 21875 6.4 25
Mean 34 96.02 1772.65) . 6,21 20.90
Median 46 88.00 . 1750471 ¢ 6:60 24.00
St. Dev. 20 " 85.87 1388.68 2.23 8.14
‘Reference A2359 02 0.14 1.7 8.3 23
IReference A2360 0.1 0.086 0.0 59 24
Reference A2361 0.2 0.063 0.0 5.8 23
Reference A2362 0.1 0.15 1.8 8.3 23
Reference A3878 0.2 0.20 2.2 83 23
Reference A3879 U 0.087 0.0 57 22
Reference A3880 0.2 0.12 17 7.2 23
Mean 0.1 0.08 1.041 7.21 23.00
Medlan 0.2 D.15% s Y4 720 23.00
St. Dev. 01 - 0.08 sonn0.92] 1.35 0.53

U denotes undetected
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TABLE 43. Mercury and Aroclor 1268 Detected in Snails Collected in May 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

‘Sample Mercury Aroclor 1268 Aroclor Lipid Percent Lipid ercent

Location (mg/kg) (mg/kg) Normalized (soft tissue) Solid
[Reference 0.27 0.06 1.6 35 57.2
[Reference 0.45 0.04 0.8 5.1 346
{Reference 0.70 0.05 0.5 8.5 24.6
[Reference 0.59 - 0.04 0.6 7.0 30.2
[Reference 0.71 0.04 0.4 9.8 24.3
Reference 0.87 0.06 15.8

Mean -0.60 0.05
Median 0.65 0.04

St. Dev. ‘ 0.19 R
LCP 17-18 39.00
fLCP 17-18 38.00
fLCP 17-18 33.00
ILCP 17-18 33.00
fLcP 17-18 32.00
fLCP 17-18 40.00
LCP 17-18 17.00
: Mean 3314
Median ' ...33.00] L w4300
74l oo 091
27.00
27.00
25.00
el . | EIp
o 00
s ) G

VBt
4

we ble« )2



TABLE 44. Mercury and Aroclor 1268 Detected in Marsh Grass Collected in May 1995

LCP Site

Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample | Sample |Aroclor 1268 MDL |Mercury |[MDL Percent | Percent
Location | Number (mg/kg) (mg/kg) |(mg/kg) |(mg/kg) Lipid Solid
LCP 35 A01541 19 1.5 9.5 0.29 1.9 27
Reference |A01542 0.021J 0.069 U 0.14 1.7 28
LCP 17-18 |A01544 33 0.33 1.8 0.13 2.2 31

MDL denotes Method Detection Limit
J denotes value below MDL
(Results in mg/kg, wet weight)

Sample Sample |Aroclor 1268 MDL ([Mercury |MDL Percent | Percent
Location | Number (mg/kg) {mg/kg) |(mg/kg) [(mg/kg) Lipid Solid
LCP 35 A01541 513 0.405 2.6 0.08 1.9 27
Reference |A01542 0.006J 0.019 U 0.039 1.7 28
LCP 17-18 |A01544 1.023[ 0.1023 0.56 0.04 2.2 31

MDL denotes Method Detection Limit
J denotes value below MDL
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TABLE 45. Mercury and Aroclor 1268 Detected in Marsh Grass Collected in July 1995
LCP Site
Brunswick, Ga
April 1997

(Results in mg/kg, dry weight)

Sample Wet Weight | Dry Weight [Percent {Percent Mercury Aroclor 1268 PCB Lipid

Location _{grams) (grams) Lipid | Solid (mglkg) (mg/kg) nomalized
iWell M1- Rep. 1 310.20 124.20 3.00f 41.00 5.90 3.30 110.00
ﬂWeIl M1- Rep. 2 350.40 110.90 3.00) 38.00 340 2.60 86.67
fwell M1- Rep. 3 25410 85.50 2.80| 43.00] 3.40

Mean 304.90 .106.87] 2931 4067} 423

Median 282.40| 12080 8.62 ,2_.8'0_ e <4 1
St.Dev.] 3949|1805 009f : 205} . o ooyA8be

17-18-Rep. 1 507.30 116.90 260| 3400 0.35
17-18-Rep. 2 500.10 154.40 260] 34.00 0.39
17-18-Rep. 3 337 40 117.10 2.701 3400 0.47

0 Mean) . 44827( - 120.47| 263} 3400} o 040f oD,

. Median}  28240] = 12060{ 862} 2y3} .
" st.Dev., 7845  1783] 00s] .o000f
Reference - Rep. 1 257.80 260] 4200
{Reference - Rep. 2 291.30 42.00
[Reference - Rep. 3 298.10 41.00
oG Meand o 28240) 0 11 73] 4167}
- Median] 28240 i 273
.St.Dev.i.. 1761 0261 047]

U denotes undetected
Note: Samples taken July 1995
Rep. denotes replicate
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TABLE 46. Mercury and Aroclor 1268 Detected in Marsh Grass Collected in October 1995

Brunswick, GA

LCP Site

April 1997

(Results in mg/kg, dry weight)

Sample ample | Mercury | MDL TJAroclor 1268 | MDL [ PCB Lipid [ Percent | Percent
Location Number | (mg/kg) l(mg/kg) (mg/kg) (mg/kg) |Normalized} Lipid Solid
iLittle Satilla 113052 U 0.1 0.01 0.08 0.7 1.4 25
ﬂtﬂe Satilla 113053 U 0.14 0.02 0.09 1.25 1.6 23
ﬂLittle Satilla 113054 U 0.12 0.01 0.07 0.91 1.1 29
mttle Satilla 113055 U 0.098 0.01 0.06 0.53 1.9 N
lﬁttle Satilla 113056 U 0.11 0.01 0.07 0.56 1.8 29
IILittIe Satilla 113057 U 0.095 0.02 0.07 1.18 1.7 27
fLittle Satilla 113058 U 0.11 0.02 0.08 1.43 1.4 24
Mean 0.00 L 0.0 U e 04 1568 . 26:86
Median 0.00 Ao 00 g 0.8 B0 27.00
- 8t. Dev., 0.00}. o 0000 L 20330280 278
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Table 47. Mercury and Aroclor 1268 Detected in Diamondback Terrapin Collected in May 1995
LCP Site
Brunswick, GA
Apnl 1997

(Results in mg/kg, dry weigh! except where noted)

[Zample Matrix Sample | Mercury | MDL | Arcclor 1288 ] MDL  JArolocr LIpid | Percent | Percent
Location Number | (mg/kg) Hmgika) | (mg/kg) J{mg/kg) | Normalized | Lipid Solid
DD-1 Brain C01515 0.36" 0.1 NP NP NP NP NP
DD-1 Carcass AD1512 1.80 0.10 1.70 0.70 14 12.0 28.0
DD-1 Liver B01512 14.00 0.44 12.00 0.10 34 35.0 238
DD-2 Brain C01513 1.60* 0.22 NP NP NP NP NP
DD-2 Carcass AD1513 7.30 0.20 12.00 0.07 109 11.0 28.3
(DD-2 Liver BO1513 100.00 3.40 20.00 0.10 100] 200 275
DD-4 Brain 1002.0 1.30" 0.50 NP NP NP NP NP
DD-4 Carcass 1001 7.60 0.18 16.00 0.08 276 5.8 23.7
DD-4 Liver 1003 98 3.1 64.00 0.10 291 220 204
IDD-5 Brain AD0571 3.00% 0.20 NP NP NP NP NP
IDD-5 Carcass A00572 15.00 0.42 620.00 0.15 5167 12.0 13.2
IDD-5 Liver ADD570 180.00 4.20 3500.00 0.15 5932 59.0 133
(lOD-5 Eag AD0575 4.00 0.09 430.00 0.0 1720 25.0 40.9
DD-5 Egg A00576 4 60 0.10 45000 0.08 1800 250 412
DD-5 Egg ADO606 550 0.12 610.00 0.10 1794 340 316
DD-5 Egg A00612 470 0.09 440.00 0.08 1630 27.0 387
DD-5 Egg A00B15 3.80 0.08 490.00 0.09 1750 28.0 38.2
DD-5 Egg AQ0B16 4] 0.081 390.00 0.06 1696 23.0 452
DD-5 Egg A00617 540 0.11 530.00 0.11 1893 28.0 34.3
Mean| 457 L A7T7TA4) Ci755] . 2T 386
Median 4.60 -450.00 1750| . 27.0 38.7
St. Dev. 0.63 68,18 B L 33 42
DD-6 Brain A00573 1.30* 0.25 NP NP NP NP NP
DD-6 Carcass w/liver [A00574 12.00 0.52 500.00 0.09 5495 9.1 217

"*value based on wet weight (ug/kg)
NP denotes analysis Not Performed
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TABLE 48. Aroclor 1268 Detected in Diamondback Terrapin Collected in July 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample | Sample Matrix Arocior 1268 MDL | Percent | Percent

Location | Number {mglkg) (mgl/kg) | Lipid Solid

DD-4 AQ0553 |Eqgg from DD-4 (unhatched) 31 0.10 29 83
DD-4 AQ0554 |Egg from DD-4 (unhatched) 26 0.08 31 75
DD-4 AQ0555 |Egg from DD-4 (unhatched) 32 0.08 29 74
DD-4 AQ0556 |Egg from DD-4 (unhatched) 19 0.08 30 67
DD-4 AQ0557 |Egg from DD-4 (unhatched) 35 0.1 29 74
HD-1 04714 Hatchling from turtle DD-1 12 0.14 25 30
HD-2 04715 Hatchling from turtle DD-1 13 0.11 27 33
HD-3 04716 Hatchling from turtlie DD-1 14 0.11 29 35
HD-4 04717 Hatchling from turtie DD-1 9.9 0.10 27 30
HD-5 04718 Hatchling from turtle DD-1 14 0.10 26 28
BD-1 04701 Carcass 15 0.08 5.2 23
BD-1 04702 Liver 59 0.06 21 29
BE-1 04703 Egg from turtle BD-1 27 0.13 23 36
BE-2 04704 Egg from turtle BD-1 38 0.06 28 38
BE-3 04705 Egg from turtle BD-1 27 0.06 25 38
BE-4 04706 Egg from turtie BD-1 31 0.06 26 41
BE-5 04707 Egg from turtle BD-1 28 0.07 27 34
BE-6 04708 Egg from turtle BD-1 29 0.08 24 36
BE-7 04709 Egg from turtle BD-1 28 0.08 27 36
NTD-1 04711 Carcass 8.2 0.08 12 22
NTD-1 104710 Liver 21 0.06 35 33
NTD-2 04713 Carcass 36 0.08 17 24
NTD-2 04712 Liver 45 0.06 27 35
Pit Area [A04362 |Broken egg shells 0.51 0.05 0.1 S0

MDL denotes Method Detection Limit
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TABLE 49. Mercury Detected in Diamondback Terrapin Collected in July 1995

LCP Site
Brunswick GA
April 1897

(Results in ug/kg, dry weight)

Sample Sample Matrix Mercury | MDL | Percent | Percent
Location Number _ (ug/kg) | (ug/k Lipid Solid
DD-4 AD0553 Egg from DD-4 (unhatched) 2200 42 29 83
DD-4 A00554 Egg from DD-4 (unhatched) 2300 48 31 75
DD-4 A00555 Egg from DD-4 (unhatched) 2100 54 29 74
DD-4 A00556 Egg from DD-4 (unhatched) 2200 54 30 67
DD-4 AD0557 Egg from DD-4 (unhatched) 2300 50 29 74
HD-1 04714 Hatchling from turtle DD-1 2100 91 25 30
HD-2 04715 Hatchiing from turtle DD-1 2000 65 27 33
HD-3 04716 Hatchling from turtle DD-1 2100 79 29 35
HD-4 04717 Hatchling from turtle DD-1 2100 87 27 30
HD-5 04718 Hatchling from turtle DD-1 2100 95 26 28
Eggshelli-1__[Eggshell-1  |Egg shells from turtle DD-1 57 29 NP NP
Eggshell-2 [Eggshell-2 |Egg shells from turtie DD-1 52 31 NP NP

-|Eggshell-3 |Eggshell-3 |Egg shells from turtie DD-1 34 26 NP NP
Eggshell-4 |Eggshell-4 | Egg shells from turtle DD-1 78 32 NP NP
Eggshell-5 |Eggshell-5 |Egg shells from turtle DD-1 110 39 NP NP
BD-1 04701 Carcass 8000 170 5.2 23
BD-1 04702 Liver 330000 3900 21 29
BE-1 04703 Egg from BD-1 860 77 23 36
BE-2 04704 Egg from BD-1 1100 64 28 38
BE-3 04705 Egg from BD-1 780 54 25 38
BE-4 04706 Egg from BD-1 820 58 26 41
BE-5 04707 Egg from BD-1 1000 82 27 34
BE-6 04708 Egg from BD-1 690 61 24 36
BE-7 04709 Egg from BD-1 870 67 27 36
NTD-1 04711 Carcass 2000 180 12 22
NTD-1 04710 Liver 11000 140 35 33
NTD-2 04713 Carcass 3400 83 17 24
NTD-2 04712 Liver 19000 340 27 35
Pit Area AQ4362 Broken egg sheils 1100 48 0.10 90

MDL denotes Method Detection Limit
NP denotes analysis Not Performed
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TABLE 50. Mercury and Aroclor 126¢

f

LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

.«ected in Clapper Rail Collected in July 1995

Descriptive Statistics

Sample Tissue Weight | Mercury |Aroclor 1268 | Aroclor Lipid | Percent | Percent | Parameter | Weight | Mercury |Aroclor 1268 | Aroclor Lipid | Percent | Percent Physical Features
Location (grams) {mg/kg) (mg’kg) Normalized Lipid Solid (grams) (mg/kg) (mg/kg) Normalized Lipid Solid {mm)
LCP site Total 310 . Mean 276.7
Total 270 Median 270.0 Length 380 |Mean
Total 250 St. Dev. 249 Length 364 |Madian
Length 3658t Dev. .
Breast 17.4 46 8.0 121.2 66 24 0{Mean 1.7 51 8821 T D330 6.9 248
Breast 105 73 12.0 1818 66 24.0|Madian 1181833 L 80 1816 661 . 280
Breast 120 57 630.0 6300.0 10.0 26.0|6t Dev. 2.8 13 AT 21508 2.9 0.9
Breast 11.8 55 6.3 196.9 32 25.0 Extent 505 {Mean. "448.0
Breast 68 47 19.0 158.3 12.0 230 Extent 425|Median 1 425.0
Breast 110 53 69 1816 38 250 Extent 408|5t. Dev,: :1::42.3
Breast 125 26 53 91 4 58 250
Carcass NC 53 05 28 17.0 30.0|Mean 186.1 5.1 24.8 157.6 16.8 30.0
Carcass NC 79 510 318.8 16.0 29 .0[Median 188.1 50 21.0 160.0 16.0 30.0Wing 155[Mean - T~
Carcass NC 75 210 80.8 26.0 34.0|St, Dey. 85.4 19 16,3 1001 471~ - £.8Ming 137 [Median. - 14
Carcass 1947 5 18.0 197.8 9.1 28.0 Wing 14015t Dev. -
Carcass 138.1 35 24.0 160.0 15.0 30.0
Carcass 181.4 42 450 250.0 18.0 30.0
Carcass 2301 22 14.0 933 15.0 gS_)_W
[Tail 77
Liver 13.0 13 31.0 155.0 20.0 29.0{Mean b4 15.7 25,2 - 4374 18.3 27 7{Tail 60
Liver 108 22 360 189.5 19.0 27.0]Median _ 10.7 16.0 26,0 152.9].. ..19.0 28 01T ail 62
Liver NC 23 19.0 100.0 19.0 29.0[St.Dev: 35 5.2 8, 428 18 1.0
Liver 10.6 21 29.0 181.3 16.0 26.0
Liver 98 78 26.0 123.8 21.0 28.0
Liver 11.0 16 26.0 152.9 17.0 28.0 Bill 61
Liver 10.5 68 9.5 594 16.0 27.0 Bill 62
Bill 83
Feathers 2.4 94 Mean 2.7 1.3 :
Feathers 1.4 15 Madian 24 9.1
Feathers 4.2 29 St. Dev. 1.4 7.9
Feathars 9.1 Tarsi 61|Meapy 1 51.7
Feathers 68 arsi 56|Madian . | . BB.0
Feathers 46 arsi 56[St. Dev. |- 24
Feathers 4.9

NC = Not Calculated
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TABLE 50 (cont'd)} Mercury and Aroclor 1268 Detected in Clapper Rail Collected in August 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

o ) Descriptive Statistics
Sample Tissue Weight | Mercury |Aroclor 1268 | Aroclor Lipid | Petcent | Percent | Parameter | Weight | Mercury |Aroclor 1268 | Aroclor lipid | Percent | Percent Physical Features
Location (grams) (mg/kg) (mg/kg) Normalized Lipid Solid (grams) (ma/kg) (mg/kg) Normalized Lipid Solid (mm)
Reference Total 181 Mean 244.3 Length
Total 233 Median 32890 | . oo p oo e o Length
Total 225 St Dev. 353 Length
Total 261 Length
Total 306 Length
Total 253 Length
Total 251 Length | 365
Extent 420
Extent 430
Breast 58 0.68 03 37 90 24.0 Mean 9.2 1.8 08 - 93 7.3 246 Extent 410
}__Breast 109 14 03 49 7.0 250 |. Median 10.5 1.2 0.3 80 - 7.0 250 1 Extent 400
Breast 10.2 10 03 68 4.0 230 5t. Dev. 30 1.2 i3 X 3.2 1.8 Extent | 485
Breast 106 1.8 4.0 333 12.0 25.0 Extent 428
Breast 129 1.2 0.4 39 11.0 27.0 Extent 430
Breast 37 0.85 0.2 6.3 a0 220
Breast 105 43 03 6.0 5.0 260 | Wing
Wing
Wing
Wina
Carcass 160.1 0.76 0.5 35 15.0 31.0 Mean 214.3. 1.1 1.8 ST < I I Y ) 3141 Wing
Carcass | 202.9 1.2 08 51 15.0 29.0 | . Median 214.8 1.3 08 180 o800 ] 3101 Wing
Carcass 197.9 1.1 0.6 52 12.0 31.0 | St Dev. 322 0.3 2850 A8 881 1.8 Wing
Carcass 218.7 1.6 8.8 38.3 23.0 33.0
Carcass 274.2 1.1 1.0 37 26.0 34.0 Tail 59
Carcass 231.7 0.74 04 5.0 8.0 30.0 Tail 65
Carcass 2146 1.1 0.9 43 20.0 32.0 Tail 65
Tail 47
Tail 79
Tail 60
Liver 9.9 1.9 03 22 13.0 280 | Mean 1 98 . 1..35 08 oD 1341 268" Tall 61
Liver 10.4 38 0.4 32 13.0 270 | Median 3088133 oY, IRGRTE B 430 278
Liver 9.8 29 0.4 35 12.0 28.0 |8k Dev: A0 16 R TR e - RS 48 Bill 54
Liver 11.2 7.1 3.2 213 15.0 25.0 Bill 61
Liver 10.0 34 0.6 4.1 14.0 28.0 8il 59
Liver 9.8 1.9 0.4 a7 12.0 270 Bill 83
Liver 77 33 06 45 13.0 23.0 Bill 87
Bill 55
Bill 59
Feathers 1.9 1.7 Mean 33 36 Tarsi 58 Mean | 884
Feathers 27 38 Modian 2.7 25 Tarsi 53 | Median | 870
| Feathers 15 33 ] St.Bev. | 2.7 25 Tarsi 57 | St Dov. |- 4,1
Feathers 5.1 1 . B Tarsi 55
Feathers 4.1 19 ] Tars| 65
Feathers 2.2 2.5 | Tarsi 64
Feathers 5.7 1.1 Tarsi 57
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TABLE 51. Measurements of Clapper Rails Collected in July and August 1995

LCP Site
Brunswick, GA
April 1997

{(Measurements in wet weight)

Date Sample Rall ] Weight [grams) Physical Features (mm
Collected | Location Number Total Breast | Carcass | Liver | Feathers Length Extent | Wing | Tall | Blll | Tarsl|
12-Jul-95  |LCP site Rail #1 310 17.4 NC| 130 24 380 505] 155| 77| 61 61
12-Jul-95  |LCP site Rail #2 270 105 NC|! 108 1.4 364 425} 137 60! 62 56
13-Jul-95 |LCP site Rail #3 250 12.0 NC NC 42 365 408| 140] 62| 63 56
18-Jul-95  |LCP site Rail #4 NA 11.8 194.7] 106 NA NA NA NA| NA[ NA NA
18-Jul-95  |LCP site Rail #5 NA 68 138.1 98 NA NA NA NA! NA| NA NA
18-Jul-95 _ |LCP site Rail #6 NA 11.0 181.4] 110 NA NA NA NA| NA| NA NA
18-Jul-95  |LCP site Rail #7 B NA 125 230.1] 105 NA NA NA NA]| NA| NA NA
15-Aug-95 |Reference [Rail #8 - LCPTC9503 181 58 160.1 99 1.9 342 420] 124] 59| 54 58
15-Aug-95 [Reference [Rail #9 - LCPTC9506 233 10.9 2029| 104 27 360 430] 138| 65| 61 53
15-Aug-95 [Reference |[Rail #10- LCPTC9504 . 225 10.2 197.9 98 1.5 354 410] 147] 65[ 59 57
15-Aug-95 |Reference |Rail #11 - LCPTC9505 261 106 2187 11.2 5.1 345 4001 138 47| 63 55
15-Aug-95 [Reference |Rail #12 - LCPTC9501 306 129 2742] 100 4.1 412 485| 152] 79| 67 65
15-Aug-95 |Reference |Rail #13 - LCPTC9502 253 37 231.7 9.8 22 360 428| 121 60| 55 64
15-Aug-95 |Reference |Rail #14 - LCPTC9507 251 10.5 2146 7.7 57 365 430) 132] 61] 59 57

NC denotes value not measured
Missing data points to be supplied by the United States Fish and Wildlife Service
NA denotes data not available
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TABLE 52. Aroclor 1268 Detected in Clapper Rail Collected in July and August 1995

LCP Site

Brunswick, GA

April 1987

(Results in mg/kg, dry weight)

Sample Sample Matrix PCB 1268 MDL Percent | Percent
Location Number {(mg/kg) | (mg/kg) | Lipid Solid

Rail #1 A04499 Breast Muscle 8.0 0.079 6.6 24
[Rail #1 A04345  |Carcass 048/ 0.062 17 30
[Rail #1 AD4498 Liver 31 0.076 20 29
Rail #2 AD4361 Breast Muscle 12 0.11 6.6 24
Rail #2 A04500 - [Carcass 511  0.064 16 29
Rail #2 A04359 Liver 36 0.16 19 27
[Rail #3 A03863 Breast Muscle 630 0.11 10 26
[Rail #3 A03862 Carcass 21 0.59 26 34
(Rail #3 A03865  |[Liver —. 19 1.1 19 29
IRail #4 NBS501F |Breast Muscle 6.3 0.090 3.2 25
Rail #4 NB9501D |Carcass 18/  0.070 9.1 28
Rail #4 NB9501B |Liver 29 0.11 16 26
Rail #5 NB9502F |Breast Muscle 19 0.11 12 23
Rail #5 NB9502D [Carcass _._ 24 0.06 15 30
Rail #5 NBO502A |[Liver 26 0.10 21 28
Rail #6 SM9501F |Breast Muscle 6.9{ 0.09 3.8 25
Rail #6 SM9501D |Carcass 45 0.077 18 30
Rail #6 SMS501A [Liver 26 0.17 17 28
Rail #7 SM8502F {Breast Muscle 5.3 0.10 5.8 25
Rail #7 SM8502D [Carcass 14 0.06 15 291
Rail #7 SM9502B - {Liver 95| 0.0 16 27
Rail #8 - LCPTC9503 A04880 Breast Muscle 0.33 0.12¢ 9.0 24
Rail #8 - LCPTCS8503 |A03994 Carcass 0.53 0.06 15 31
Rail #8 - LCPTC9503  |A04882 Liver 0.28 0.14 13 28
Rail #9 - LCPTC9506  |AD4887 Breast Muscie 0.34 0.090 7.0 25
Rail #9 - LCPTC9506  |AD3991 ]Carcass 0.77 0.07 15 29
Rail #9 - LCPTC9506 |A04886 Liver - 0.42 0.090 13 27
Rail #10 - LCPTC9504 |A04885 Breast Muscle 0.27 0.10 40 23
Rail #10 - LCPTC9504 [A03990 Carcass ) 0.62 0.06 12 31
Rail #10 - LCPTC9504 |A04883 Liver 7042 0.090 12 28
|Rail #11 - LCPTC9505 [A03998 _ |Breast Muscle 4.0 0.10 12 25
Rail #11 - LCPTC9505 [A03989 Carcass 8.8 0.06/ 23 33
Rail #11 - LCPTC9505 |A03997 Liver 3.2 0.10 15 25
Rail #12 - LCPTC9501 |A04897 Breast Muscle | 0.43 0.08 11 27
Rail #12 - LCPTC9501 |A03996 Carcass - 0.97 0.06 26 34
IRail #12 - LCPTC9501 [A04896~ |Liver 0.57 0.090 14 281
Rail #13 - LCPTC9502 [A04894 Breast Muscle 0.19 0.14 3.0 22
Rail #13 - LCPTC9502 |A03995 Carcass - 0.40 0.060 8.0 30
Rail #13 - LCPTC8502 |A04893 Liver 0.44 0.090 12 27
[Rail #14 - LCPTC9507 |A04891 Breast Muscle — 0.3 0.080 5 26
IRail #14 - LCPTC9507 [A03983 |Carcass 0.86 0.06 20 32}
[Rail #14 - LCPTC9507 [A04889 Liver 0.58 0.12 13 23

MDL denotes Method Detection Limit
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TABLE 53. Aroclor 1268 Detected in Clapper Rail (Breast Muscle) ‘
Collected in July and August 1995 e :
LCP Site
Brunswick, GA
April 1897

(Results in ug/kg, wet weight)

Sample Rail Sample PCB 1268 MDL Percent Percent
LLocation Number Number (uglkg) (ug/kg) Lipid Solid
LCP site Rail #1 AD4499 1900 19 6.6 24
LCP site Rail #2 AD4361 2900 26 6.6 24
LCP site Rail #3 A03863 1700 29 10 26
ILCP site Rail #4 NBSS501F 1600 23 3.2 25
ILCP site Rail #5 NB9S02F 4500 25 12 23
LCP site Rail #6 SMS501F 1700 23 3.8 25
LCP site Rail #7 SM9502F 1300 25 5.8 25
Reference Rail #8 - LCPTC9503 AD4880 79 29 9.0 24
Reference Rail #9 - LCPTC9506 A04887 85 23 7.0 25
Reference Rail #10 - LCPTC9504 AD4885 62 23 4.0 23
Reference Rail #11 - LCPTC9505 A03988 1000 25 12 25
'‘Reference Rail #12 - LCPTC9501 A04897 120 22 11 27
IReference Rail #13 - LCPTC9502 A04894 42 3 3 22
Reference Rail #14 - LCPTC9507 AD4891 78 21 5 26

MDL denoctes Method Detection Limit
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TABLE 54. Mercury Detected in Clapper Rail (Breast Muscle)
Collected in July and August 1995
LCP Site
Brunswick, GA
Apnil 1997

(Resutts in ug/kg, wet weight)

Sample Rail Sample | Mercury | MDL Percent | Percent

Location Number Number | (ug/kg) { (ug/kg) Lipid Solid
LCP site Rail #1 AD4499 1100 26 6.6 24
LCP site Rail #2 A04361 1800 53 6.8 24
LCP site Rail #3 A03863 1500 22 10 26
LCP site Rail #4 NBY501F 1400 25 3.2 25
LCP site Rail #5 NBS502F 1100 28 12 23
LLCP site Rail #6 SMA501F 1300 28 3.8 25
LCP site Rail #7 SM9502F 650 33 58 25
Reference |Rail #8 - LCPTC9503 |A04880 160 38 9.0 24
Reference |Rail #9 - LCPTC9506 |AD4887 350 40 7.0 25
Reference |Rail #10 - LCPTC9504 |A04885 230 37 4.0 23
Reference |Rail #11 - LCPTC9505 |A03998 450 38 12 25
Reference {Rail #12 - LCPTC9501 |A04897 320 25 11 27
Reference |Rail #13 - LCPTC9502 |AD4894 190 35 3 22
Reference |Rail #14 - LCPTC9507 |A04891 1100 26 5 26

MDL denotes Method Detection Limit
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TABLE 55. Mercury Detected in Clapper Rail Collected in July and August 1995

LCP Site

Brunswick, GA

April 1997

(Results in ug/kg, dry weight)

Sample Sample Matrix Mercury | MDL | Percent | Percent

Location Number (ug/xq) | (ug/kg) | Lipid Solid
Rail #1 AD4499 |Breast Muscie 4600 110 6.6 24
Rail #1 AD4345 |Carcass 5300 140 17 30
Rail #1 AD4358 |Feathers 8400 290 NP NP
Rait #1 AD4498 |Liver 13000 440 20 29
Rail #2 AD4361 |Breast Muscle 7300 220 6.6 24
Rail #2 AD4500 |Carcass 7900 280 16 29
Rail #2 A04360 |Feathers 15000 630 NP NP
Rail #2 A04359 |liver 22000 490 19 27
Rail #3 AQ03863 |Breast Muscle 5700 84 10 26
Rail #3 AQ03862 |Carcass 7500 150 26 34
Rail #3 A03864 |Feathers 29000 820 NP NP
Rail #3 AD3865 |Liver 23000 270 19 29
Rail #4 NB9501F | Breast Muscle 5500 99 3.2 25
Rail #4 NB8501D|Carcass 5000 160 9.1 28
Rail #4 NBI501A |Feathers 9100 1900 NP NP
Rail #4 NBS95018B | Liver 21000 610 16 26
Rail #5 NB9502F | Breast Muscle 4700 120 12 23
Rail #5 NB8502D|Carcass 3500 120 15 30
Rail #5 NBY5028 | Feathers 6800 180 NP NP
Rail #5 NB9502A i Liver 7800 620 21 28
Rail #6 | SM8501F | Breast Muscle 5300 110 38 25
Rail #6 SM9501D)| Carcass 4200 130 18 30
Rail #6 SM9501B|Feathers 4600 250 NP NP
Rail #6 SMI501A(Liver 16000 640 17 28
Rail #7 SM9502F | Breast Muscle 2600 130 5.8 25
Rail #7 SMB502D| Carcass 2200 110 15 29
Rail #7 SM8502E | Feathers 4900 220 NP NP
Rail #7 SM95028|Liver 6800 590 16 27
Rail #8 - LCPTC9503 |A04880 |Breast Muscle 680 160 80 24
Rait #8 - LCPTC9503 |A03994 [Carcass 760 110 15 31
Rail #8 - LCPTC9503 |A04881 |Feathers 1700 54 NP NP
Rail #8 - LCPTC9503 |AD4B82 |Liver 1900 120 13 28
Rail #9 - LCPTC9506 |A04887 {Breast Muscle 1400 160 7 25
Rail #9 - LCPTC9506 [A03991 |Carcass 1200 96 15 29
Rail #9 - LCPTC9506 |A04888 |[Feathers 3800 100 NP NP
Rail #9 - LCPTC9506 |A04886 |Liver 3800 140 13 27
Rail #10 - LCPTCS504 |A04885 |Breast Muscle 1000 160 4 23
Rail #10 - LCPTC9504 |A03990 |Carcass 1100 130 12 31
Rail #10 - LCPTC9504 [A04884 |Feathers 3300 68 NP NP
Rail #10 - LCPTC9504 |A04883 |Liver 2900 130 12 28
Rail #11 - LCPTC9505 |A03998 |Breast Muscle 1800 150 12 25
Rail #11 - LCPTCY505 |A03989 | Carcass 1600 100 23 33
Rail #11 - LCPTC9505 |A03999 |Feathers 11000 350 NP NP
Rail #11 - LCPTC9505 |A03997 |Liver 7100 150 15 25
Rail #12 - LCPTC9501 {A04897 |Breas! Muscle 1200 94 11 27
Rail #12 - LCPTC9501 |A03996 |Carcass 1100 120 26 34
Rail #12 - LCPTC9501 |AG4895 |Feathers 1900 60 NP NP
Rail #12 - LCPTC9501 |AD4B96 |Liver 3400 120 14 28
Rail #13 - LCPTC9502 {A04894 {Breast Muscle 850 160 3 22
Rail #13 - LCPTC9502 |AD3995 |Carcass 740 89 8 30
Rail #13 - LCPTC9502 |A04892 |Feathers 2500 79 NP NP
Rail #13 - LCPTC9502 |AD4893 |Liver 1900 110 12 27
Rail $14 - LCPTC9507 |AD4891 | Breast Muscle 4300 100 5 26
Rail #14 - LCPTC9507 |A03993 [Carcass 1100 99 20 32
Rail #14 - LCPTC9507 |A04890 |Feathers 1100 150 NP NP
Rail #14 - LCPTC9507 |A04889 |Liver 3300 140 13 23

MDL denotes Method Detection Limit
NP denotes analysis Not Performed




TABLF 56 Mercury and Aroclor 1268 Detected in Brown Shrimp Collected in May 1895

LCP Site
Brunswick, GA
Aprit 1997
Weights Edible Tissue Inedible Tissue Estimated Total Body Concentration Estimated Burden
Sample Edible [Inedible | Total | Edible |Inedible | Total Mercury | Arocior 1268 | PCB Lipid |Percent | Percent | Mercury | Aroclor 1268 | PCB Lipid | Percent | Percent | Mercury | Mercury [Arocior 1288JAroctor 1268
Location Wet Wet Wet Dry Dry Dry {mg/kg) (mgrkg) Normatized | Lipid Sohd (mg/kg) (mg/kg) Normahzed | Lipid Sohd {mg/kg) (mg/kg) {mg/kg) {mpikg) Mercury
Weight | Weight | Weight | Weight | Weight | Weight dry weight et weight] dry weight | wet weight
Purvis Creek - DS 9.1 113 204 22 30 52 0.2 0.2 76 290 240 0.2 1.2 129 93| 267 0.2 0.0 06 0.2 9.1E-04
Purvis Creek - DS 75 813 15.7 1.7 23 4.0 04 05 13.2 38 23.0 03 23 284 8.1 280 03 01 1.2 03 1.2E-03
IPurvis Creek - DS 62 56 1.7 15 16] 32 05 08 385 20| 250 0.4 42 494 85| 291 04 0.1 2.4 07 1.4E03
Purvis Creek - DS 69 6.6 135 1.7 20 36 05 0.7 254 28] 240 03 39 424 9.2 29.7 04 01 21 06 1.5E-03
Purvs Creek - DS | 69 6.3 13.3 17/ 18 35 05 0.4 125 28| 240 0.3 11 17.2 6.4 296 0.4 0.1 0.7 0.2 1.4E-03
Purvis Creek - DS 6.7 69 13.5 16 21 37 0.4 09 26.1 33| 240 0.3 22 349 63| 302 03 01 1.3 0.4 1.2E-03
Purvis Creek - DS 5.1 49 10.4 11 13 25 04 11 344 32 220 04 31 51.7 6.0/ 270 04 0.1 1.9 05 9.2E-04
Pums Creek - DS 58 83 14.2 1.3 21 34 03 04 268 1.6/ 220 0.2 22 23.2 95/ 259 03 0.1 1.0 0.2 8.2E-04
[Purvis Creek - DS 58 73 13.0 1.4 21 35 05 09 222 41 240 04 73 562 13.0] 2886 04 01 33 0.9 1.5E-03
JPurvis Creek - DS 57 6.7] 124 14 1.9 33 0.3 05 104 52| 240 0.2 24 276 8.7 284 03 0.1 1.2 0.3 9.2E-04
Meusn 6.6 12] 138 18 20 36 04 08 217 32] 238 D.3 34 344 85]{ 283 b.3 0.1 218 04 1 2R
Meu) 54 68! 134 1.6 2.0 35 0.4 0.6 238 311240 0.3 24 3171 BBi 288 04 ! 2 $28.03
5t. Dev. 141 17 28 0.3 04 0.7 0.1 0.3 98] 1.0{: 08} 01 1.7 01421 20{0 43004 LA AROAE
Purvis Creek-uUs [ 6.9 65 135 16 19 35 06 11 52.4 21 230 04 41 67.2 6.1 297 05 0.1 23 086 1.8E-03
Purvis Creek - US 6.1 8.2 14.4 14 23 3.7 05 1.0 28.6 35] 230 04 23 46.0 50| 283 04 0.1 1.2 03 1.6E-03
Purvis Creek - US 75 93 16.8 16 28 44 05 08 29.3 27| 220 03 37 63.8 58| 297 04 0.1 17 04 1.6E-03
Pumvs Creek - US 78 8.1 16.0 19 25 43 06 09 218 40| 240 04 5.0 725 69| 304 0.5 01 25 0.7 2.0E-03
Purvis Creek - US 7.2 7.0 141 1.7 21 37 06 1.4 53.8 261 230 04 a8 61.3 6.2 295 05 0,1 23 0.6 1.9E-03
Purvis Creek - US 71 59 130 24 13 3.7 03 07 322 23] 340 05 66 825 8.0f 221 04 01 4.7 14 1.3E-03
Purvis Creek - US 9.1 71 145 2.1 22 43 05 09 321 28] 230 0.4 4.0 70.2 5.7 312 1.9E-03
_Mean TALT8] 146 1.8 22 40 0.5 1.0 357 29] 2486 D4 42 b6l 821 WAL B
Medi 72 7. 14.4 1.7 22 3.7 05 0.9 32:1 271 230 0.4 40 87.2 611 28.7{:
St Dev. 09} 1. 1.2 03 0.4 03 04 02 13.5{ .08l 39 5.1 12} 104} S s
Turtie River 83 92| 174 2.2 28 50 0.4 05 78 55| 270 <2 ] 8.3
[Turtie River 7.8 9.0 16.8 20 27 47 04 03 89 35| 250 0.2 07 13.3
[Turtle River 96 103 19.8 26 27 5.3 04 03 11.5 26| 270 0.3 04 96
[Turtle River 3.4 4.3 7.7 0.8 06 1.4 0.4 06 156 4.1 23.0 06 323 344
[Turtle River 8.7 9.7 18.4 21 30 5.1 0.3 02 7.7 26| 240 0.2 08 145
[Turtie River 8.8 96 18.3 2.3 29 5.2 04 02 1.6] 100! 26.0 03 1.1 11.7
wasn| 78] 87 164 20| 24} 44 04 03] T BBl 48] 25363 AT A8
Median| 85| . 941 1781 22} 28] 50 0.4 03 83] 3Bl 28K .03 0B8] 128}
5t Dev. 20120140 086 08} 14 0.0 0.2 421 28] 15 .01 1010 87
Reference 8.0 70 150 1.8 19 38 0.1 0.0 1.0 22| 230 U 0.1 11
Reference 4.7 96| 143 1.0 26 37 U 00 0.6 34f 220 u 0.0 0.8
Reference 99 93] 198.2 23 25 47 U 0.0 08 18] 230 y 0.1 1.2
[Reference 9.1 7.2 15.3 23 2.1 4.3 0.1 0.0 08 1.7] 250 U 01 1.0
eference 70 72| 142 14 1.6 30 V) 0.0 14 23] 200 [¥) 0.0 0.7
Reference 6.1 6.6 128 15 19 34 0.1 0.0 1.4 18] 240 U 0.1 09
Reference 82 77 15.8 20 21 41 0.1 00 09 18{ 240 0.1 0.1 0.9
[Reference 99 95 194 23 28 50 9] 00 1.2 30{ 230 u 01 0.7
[Reference 74 7.4 149 1.7 2.1 kX:] ] 00 11 16| 230 V) 01 11
Reference 98 8.3 18.1 24 25 49 U 0.0 08 1.8 240 U 01 1.0
Maan 8a 80 158 1.9 22 41 J.0 0.0 1.0 2.1 231 00 0.1 [sX:)
Median| 8.1 16 182 18] 21} 40 0.1 0o 10 18] 230 0.4 0.1 09
3t Dev. 16} 10}...241 0.4 03 08 g0 0.0 0.2 06].:13 00 00 D2
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TABLE 57 Wet Weights of Brown Shrimp (Inedible Tissue) Collected in May 1995
LCP Site
Brunswick, GA
April 1997

(Results in g, wet weight)

Sample Inedible Tissue Components of Total inedible Tissue Samples
Location Sampfe [ Totaf inedible Wt. (each weight represents contribution of one shrimp)
Number (grams) Shrimp #1 | Wt. | Shrimp #2 | Wt. | Shrimp #3 | Wt. | Shrimp #4 | Wt. | Shrimp #5 | Wt. | Shrimp #6 | Wt | Shrimp #7 | Wt.
Purvis Creek - DS [B01537 11.3|B01537 113
[Purvis Creek - DS |B01521C 24.91801521 10.4|B01523 6.9(B01525 76
Purvis Creek - DS |A206843C 11.2[A20643 6.7 |A20645 45
Purvis Creek - DS |A20647C 13.2[A20647 6.7 [A20649 6.5
[Purvis Creek - DS |A20651C 12.7 [A20651 6.0]A20653 6.7
urvis Creek - DS |A20655C 20.6]A20655 8.5]A20657 5.0]A20660 7.1
[Purvis Creek - DS |A20637C 14.8|A20637 3.9|A20639 4.0[A20641 7.0
Purvis Creek - DS |B01535C 16.6[B01535 7.6|B01539 9.0
Purvis Creek - DS |BO1531C 14.5/B01531 6.9/B01533 76
Purvis Creek - DS |BQ1527C 13.4|B801527 8.1{801529 53
Purvis Creek - US  {1321C 26.2[1321 5.211323 5.8]1325 7811327 74
Purvis Creek - US  11099C 41.2]1099 7.3]1202 6.9(1204 8.1]1205 9.6/1078 9.4
urvis Creek - US  [1208C 46.711208 9.8{1210 9.511213 9.311215 7.1]1217 111
Purvis Creek - US  [1313C 32.5]1313 8.3[1315 9.4[1317 75[1319 74
Purvis Creek - US_ {1345C 48.8|1345 7.211347 6.5[1349 4611351 8.8[1077 8.7{1354 5.8{1356 7.2
Purvis Creek - US  [1337C 23.7]1337 6.9]1339 5.2]1341 6.1]1343 55
Purvis Creek - US [1329C 28.2{1329 7.6[1331 4.5]1333 8.4[1335 78
Reference A20635C 28.1]A20635 7.5|A01555 6.4]A01557 6.71A01559 76
Reference AQ1507C 19.2|A01507 11.3|A01501 7.9
Reference A20629C 37.0]A20629 9.6]A20631 9.21A20633 9.2]1009 9.1
Reference A20621C 28.8]A20621 7.2]A20623 7.1]A20625 7.0]A20627 75
Reference A19764C 14.4[A19764 6.9[A01503 76
Reference 1028C 26.611028 5.7]1030 6.9]1032 6.6[1034 74
Reference 1011C 30.7{1011 6.2(1013 8.0/1015 10.8/1018 5.8
Reference A01505 9.5[A01505 9.5
Reference 1020C 29.811020 7.8{1022 6.5(1024 6.9]1026 8.7
Reference AD1561C 33.0]A01561 7.3]A20615 9.0(A20617 9.4|A20619 74
[Turtle River ADO717C 18.4/A00717 10111057 8.3
Turtle River ADO713C 17.9[/A00713 9.21A00715 8.7
urtle River A00708C 20.5]A00709 9.0]A00711 1.5
[Turtle River 1063C 30.2|1063 5.8{1065 48[1067 2.6{1069 21]107 11.5{1073 2211075 14
Turtle River 1059C 19.4/1059 11.3}1061 8.2
(Turtle River AD0618C 19.1|A00618 9.3(A00707 9.8

C denotes composite of multiple shrimp

\113\deMfr9704\MableS7 wb2




TABLE 58  wet Weight of Brown Shnimp (Edible Tissue) Gollected in May 1995
LCP Site
Brunswick, GA
April 1997

(Results in g, wet weight)

Date Sample Sample Number Composite Wt. (g)
Sampled Location Number of Edible | Inedible | Total Components of Total Edible Tissue Samples
Individuals | Wt Wt. Wt. | Shrimp #1 | Shrimp #2 | Shrimp #3 | Shrimp #4 | Shrimp #5 | Shrimp #6 | Shrimp #7

18-May-95 |Pumws Creek - DS |B01536 1 91 113] 204 91
18-May-g5 |Purvis Creek - DS |B01520C 3 224 249| 472 92 68 64
17-May-95 |Purvis Creek - DS |A20642C 2 123 112 235 62 61
17-May-95 |[Purvis Creek - DS |A20646C 2 138 132 270 67 71
17-May-95 {Purvis Creek - DS |A20650C 2 138 1271 265 6.0 78
17-May-95 |Purvis Creek - DS [A20654C 3 200 206 406 7.0 59 7.1
17-May-95 |Purvis Creek - DS |A20636C 3 154 148| 302 49 40 6.6
18-May-95 [Purvis Creek - DS |B01534C 2 19 166] 284 65 54

18-May-95 |Purvis Creek - DS |B01530C 2 115 145) 260 54 62
18-May-95 |Pumvis Creek - DS |B01526C 2 13 134] 247 67 47
23-May-95 |Pums Creek - US [1322C 4 277 262] 539 54 63 17 84
23-May-95 [Purvis Creek - US | 1200C 5 3a7 412{ 718 6.2 55 62 64 6.5
23-May-95 |Purvis Creek - US [1209C 5 373 467| 840 78 65 74 62 9.5
23-May-95 |Purvis Creek - US [1314C 4 313 325] 638 66 95 8.8 6.6
23-May-95 |Purvis Creek - US |1346C 7 50.3 488] 990 80 10 63 10.1 86 4.6 5.7
23-May-95 [Purvis Creek - US |1338C 4 28.2 237] 519 70 58 83 72
23-May-95 |Purvis Creek - US 11330C 4 299 282] 581 71 64 84 82
19-May-95 [Reference A20634C 4 321 261 601 89 75 8.1 76
17-May-95 Reference A01506C 2 95 19.2] 286 95 65
19-May-95 |Reference A20628C 4 39.7 370, 787 80 11.1 23 103
19-May-95 |Reference A20620C 4 324 88| 612 87 7.1 82 84
17-May-95 [Reference A19763C 2 140 144] 284 68 1.2
19-May-95 {Reference 1027C 4 246 266] 511 46 6.9 59 73
19-May-95 |Reference 1010C 4 327 307] 633 88 8.3 96 6.0
17-May-95 |Reference A01504 1 9.9 95)] 194 99
19-May-95 |Reference 1019C 4 297 298| 595 B2 63 10 84
19-May-95 |Reference A01560C 4 393 330§ 723 10.0 10.2 9.8 93

3-May-85 |Turtle River A00716C 2 16.5 18.4] 3489 10.1 6.4
[23-May-95 |Turtle River A00712C 2 15.7 17.9] 336 83 74
[23-May-95 |Turtie River A0Q708C 2 19.2 205] 397 8.0 112
23-May-95 |Turtle River 1062C 7 240 302] 541 53 41 22 22 72 18 13
[23-May-95 |Turtie River 1058C 2 17.4 19.4] 368 10.0 75
[23-May-95 |Turtie River A24169C 2 17.5 19.1] 366 8.3 9.2

C denotes composite of muttilple shrimp
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TABLE 589. Aroclor 1268 in Brown Shrimp Collected in May 1995

LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, wet weight)

Sample Edible Tissue
Location | Sample |} Aroclor 1268 MDL Percent | Percent
Number {ug/kg) {ug/kg) Lipid Solid

Purvis Creek|B01536 : 53 43 29 24
Purvis Creek|B01520C 120 51 3.8 23
Purvis Creek|A20642C 190 30 2.0 25
Purvis Creek{A20646C 170 31 2.8 24
Purvis Creek|A20650C 84 29 28 24
Purvis Creek) A20654C 210 19 33 24
Purvis Creek| A20636C 240 24 32 22
Purvis Creek|{B01534C 95 33 1.6 22
Purvis Creek(B01530C 220 38 4.1 24
Purvis Creek{B01526C 130 41 52 24
Purvis Creek|1322C 250 23 2.1 23
Purvis Creek|1200C 230 20 3.5 23
Purvis Creek]|1209C 170 20 27 22
Purvis Creek|1314C 210 20 4.0 24
Purvis Creek|{1346C 320 20 2.6 23
Purvis Creek|{1338C 250 19 2.3 34
Purvis Creek|1330C 210 19 28 23
Reference [A20634C 51J 20 2.2 23
Reference |A01506C 46J 18 34 22
Reference {A20628C 35J 20 1.6 23
Reference |A20620C 38J 20 1.7 25
Reference |A19763C 64J 34 2.3 20
Reference {1027C 62J 20 1.8 24
Reference (1010C 3.8J 19 1.8 24
Reference JA01504 8.3J 48 3.0 23
Reference |[1019C 41J 20 16 23
Reference [A01560C 34J 20 1.8 24
Turtie River |A00716C 120 110 5.9 27
Turtie River |A00712C 78 19 35 25
Turtle River |A00708C 81 19 26 27
Turtle River |1062C 150 19 4.1 23
Turtie River |1058C 48 19 26 24
Turtle River |A24169C 42 20 10 26

MDL denotes Method Detection Limit
C denotes sample is a Composite of more than one shrimp

2\Mfr\9704\table59.wb2




TABLE 60 Aroclor 1268 Detected in Brown Shrimp Coliected in May 1995
LCP Site

Brunswick, GA

Apnil 1997

(Results in mg/kg. dry weight)

Sample Edible Tissue inedible Tissue Average Estimated

Location | Sample |Aroclor 1268 MDL | Percent | Percent § Sample |Aroclor | MDL | Percent | Percent [Total Body Aroclor 126
Number (mg/kg) (mg/kgj { Lipld Solld fNumber | (mg/kg) | (mg/kg) { Lipid Solid fConcentration (mg/kg}

Purvis Creek]B01536 022 018 29 24] B01537 1.2 015 93 27 017
Purvis CreekjB01520C 050 022 38 23]B01521C 23 017 81 28 0236
Purvis CreeklA20642C 077 012 20 25JA20643C 42 [VRD) 85 29 074
Purvis CreeldA20646C on 013 28 24JA20647C 39 008 92 30 0.69
Purvis Creelk] A20650C 035 0.12 28 24JA20651C 11 012 64 30 0.22
Purvis Creel] A20654C 086 0080 33 24 JA20655C 22 007 6.3 30 043
Purvis Creek{A20636C 11 011 32 22]A20637C 31 0.09 6.0 27 0.55
Purvis Creek]B801534C 043 015 16 22]B01535C 2.2 0.13 95 26 028
Purvis Creek{B01530C 091 016 41 24‘801531C 7.3 0.13 13 29 10
Purvis Creek|B01526C 054 017 52 24]B01527C 24 0.10 87 28 037
Purvis Creeld 1322C 11 010 21 23) 1321C 41 064 6.1 30 0.76
Purvis Creel] 1200C 10 0089 35 23} 1089C 2.3 034 5.0 28 0.37
Purvis Creeid 1209C 679 0.089 27 22] 1208C 37 0.66 58 30 0.57
Purvis Creeld 1314C 087 0082 40 24] 1313C 50 0.63 6.9 30 0.84
Purvis Creeld 1346C 14 0.085 26 23] 1345C kK] 065 62 0 074
Purvis Creeld 1338C 074 0056 2.3 34) 1337C 66 089 80 22 093
Cuivis Cieen 1330C oo 0084 78 22l 192ac an 0 R4 A7 31 0.74
Reference  [A20634C 0022 0086 22 23JA20635C| 0067J 0.071 6.3 28 o
Reference  [A10506 00214 0.080 34 22JA01507C| 0048 0.10 64 28 4]
Reference  |A20628C 00154 0.085 1.6 23]A20629C 0.095 0072 80 27 0013
Reference  |A20620C 00154 0.078 17 25]A20621C 0077 0069 79 29 0012
Reference  1A19763C 0.032) 017 23 20JA19764C| 0.049J 022 6.6 23 0
Reference  {1027C 0.026J 0083 18 24§ 1028C 0.065J 0.068 71 29 0
Reference  {1010C 0.016J 0079 18 24] 1011C 00564 0.071 6.5 28 0
Reference  [A01504 00364 0.21 3.0 23] A01505 0.055J 0.15 8.1 29 0
Reference [1019C 00184 0.086 1.6 23) 1020C 0.076 0.071 69 28 0011
[Reference  |A01560C 0014J 0.083 1.8 24JA01561C 0.084 0.063 88 30 0.014
Turtle River |A00716C 0.45 04 59 27JA00717C 038 0.063 4.1 N (VR
Turtle River [AD0712C 0.31 0076 35 253A00713C 072 0.080 54 30 0.14
Turtle River |AD0708C 0.30 0071 26 27]A00709C 0.43 0077 45 26 0.093
Turtle River |1062C 064 0.083 4.1 23] 1063C 33 0.66 96 15 0.28
Turtle River }1058C 020 0080 2.6 24] 1058C 080 0073 55 i 0.14
Turtle River {A24169C 0.16 0.075 10 26JA00618C 1.1 0.40 94 30 0.18

MDL denctes Method Detection Limit
J denotes value below MDL
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TABLE 61. Mercury Detected in Brown Shrimp Collected in May 1995
LCP Site
Brunswick, GA ‘
April 1997 o

(Results in ug/kg, wet weight)

Sample Edible Tissue

Location Sample Mercury] MDL Percent | Percent

Number (ug/kg) | (ug/kg) Lipid Solid
Purvis Creek - DS {B01536 50 26 2.9 24
Purvis Creek - DS (B01520C 81 38 3.8 23
Purvis Creek - DS |A20642C 130 30 2.0 25
Purvis Creek - DS |A20646C 130 29 2.8 24
Purvis Creek - DS |A20650C 120 31 2.8 24
Purvis Creek - DS |A20654C 100 3N 33 24
Purvis Creek - DS |A20636C 88 42 3.2 22
[Purvis Creek - DS |B01534C 73 37 1.6 22
Purvis Creek - DS |B01530C 110 29 4.1 24
Purvis Creek - DS |B01526C 82 36 5.2 24
Purvis Creek - US (1322C 140 25 2.1 23
Purvis Creek - US [1200C 120 32 3.5 23
Purvis Creek - US [1209C 110 26 2.7 22
Purvis Creek - US |1314C 130 29 4.0 24
Purvis Creek - US |1346C 150 39 2.6 23
Purvis Creek - US |1338C 88 23 2.3 34
Purvis Creek - US |1330C 120 23 2.8 23
Reference A20634C 25 25 2.2 23
Reference A01506C U 31 34 22
(Reference A20628C U] 41 1.6 23
Reference A20620C 22 22 1.7 25
Reference A19763C U 38 2.3 20
Reference 1027C 20 19 1.8 24
Reference 1010C 26 24 1.8 24
Reference AD1504 U 35 3.0 23
Reference 1019C U 30 1.6 23
Reference A01560C U 29 1.8 24
Turtle River A00716C 110 30 59 27
urtle River A00712C 100 38 3.5 25
Turtle River AQ0708C 95 27 26 27
Turtle River 1062C 92 25 4.1 23
urtle River 1058C 67 31 2.6 24
urtie River A24169C 84 26 10 26

MDL denotes Method Detection Limit
C denotes sample is a Composite of more than one shrimp
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TABLE 62. Mercury Detected in Brown Shrimp Collected in May 1995

LCP Site

Brunswick, GA

April 1997

(ug/kg, dry weight)

Sample Edible Tissue Inedible Tissue Average Estimated

Location Sample | Mercury | MDL [Percent|Percent]Sample| Mercury | MDL |[Percent|Percent] Total Body Mercury

Number | (ug/kq) |(ug/kg)}| Lipid | Solid [Number| (ug/kg) |(ug/kg)] Lipid | Solid ] Concentration (ug/k
Purvis Creek|B01536 210 110 29 24]B01537 150 110 9.3 27 45
|Purvis Creek|B01520C 350 170 38 23)B01521 270 150 8.1 28 78
{Purvis Creek|A20642C 500 120 20 251A20643 380 130 85 29 120
@vis Creek{A20646C 530 120 28 24|A20647 320 120 9.2 30 110
|Purvis Creex]A20650C 480 130 28 24 ]A20651 310 120 6.4 30 100
Purvis Creek[A20654C 420 130 33 24 }A20655 270 100 6.3 30 ]
Purvis Creek]A20636C 400 190 32 22]A20637 350 190 6.0 27 92
Purvis Creek]B01534C 330 170 16 22]1B01535 230 100 9.5 26 65
Purvis Creek|B01530C 470 120 41 24801531 420 130 13 29 120
Purvis Creek{B01526C 340 150 52 24|B01527 240 120 87 28 75
Purvis Creek|1322C 620 110 21 2311321C 400 80 6.1 30 130
Purvis Creek|1200C 510 140 35 23{1099C 360 93 50 28 110
Purvis Creek|{1209C 490 120 2.7 2211208C 300 100 5.8 30 98
Purvis Creek|1314C 560 120 4.0 24{1313C 390 100 6.9 30 130
Purvis Creek|1346C 640 170 26 23{1345C 400 87 6.2 30 130
Purvis Creek; 1338C 2680 S8 23 3411337C 530 140 A0 22 100
Purvis Creek|{1330C 540 100 2.8 23]1329C 370 95 57 N 120
Reference |A20634C 110 110 22 23]A20635 U 130 6.3 28 8.4
|Reference  |A10506 U 140 34 221A01507 U 110 6.4 28 0
|Reference [A20628C U 180 1.6 23]A20629 U 83 8.0 27 0
|Reference  [A20620C 88 88 1.7 25]A20621 u 92 79 29 11
[Reference  [A19763C U 190 23 20]A19764 u 200 6.6 23 0
|Reference  [{1027C 85 81 1.8 2411028C U 200 71 29 11
[Reference  [1010C 110 100 1.8 24]1011C 72 69 6.5 28 23
|Reference  [A01504 U 150 30 23]A01505 U 110 8.1 29 0
|Reference  [1019C u 130 1.6 23]1020C 1] 100 69 28 0
IReference [A01560C u 120 1.8 24]A01561 u 9 8.8 30 0
[Turtle River |A00716C 420 110 59 27}A00717 180 110 41 31 82
[Turtle River |[ADQ712C 420 150 3.5 25JA00713 240 110 54 30 - 88
[Turtle River |A00708C 350 100 2.6 27]A00709 270 110 45 26 82
Turtle River {1062C 400 110 4.1 2311063C 570 240 9.6 15 88
[Turtle River |1058C 280 130 26 2411059C 150 120 55 31 56
[Turtie River |A24163C 360 100 10 26JA00618 280 95 9.4 30 0

MDL denotes Method Detection Limit
U denotes Not Detected

C denotes sample is a Compaosite of more than one shrimp




TABLE 63. Mercury and Aroclor 1268 Detected in Brown Shrimp Collected in October 1995
LCP Site
Brunswick, GA
April 1997

(Resuits in mg/kg, dry weight)

Sample Sample Mercury "MDL Aroclor 1268 MDL T roclor Lipi [ Percent
Location Number | (mg/kg) whole body |(mg/kg) | (mg/kg) whole body |(mg/kg) |Normalized| Lipid

Little Satilla IA113059 0.13 0.13 0.10 0.10 1.96 5.1
Little Satilla JA113060 0.13 0.13 0.07 0.09 1.30 54
Little Satilla 113061 U 0.19 0.09 0.10 2.05 4.4
Little Satilla 1A113062 U 0.16 0.08 0.09 1.78 45
Little Satilla 113063 U 0.15 0.09 0.10 2.25 4.0
Little Satilla A113064 U 017 0.08 0.09 2.00 4.0
Littie Satilla IA113065 0.16 0.15 0.08 0.09 1.82 44

Mean ' 0.06 0.08 R 1.88].. . 454}

Median 0.13 008 oo 1 BB 4400 0
St. Dev. 0.07 0.01 Lo .28 0049
tPurvis Creek - DS A113130 0.69 0.14 1.3 0.1 27.61 4.6
[[Purvis Creek - DSfA113131 0.72 0.11 1.0 0.1 51.00 2.0
|[Purvis Creek - DS | A113132 0.73 0.14 1.3 0.1 26.67 4.8
I[Purvis Creek - DS§A113133 0.96 0.13 1.3 0.1 28.51 4.7
HPurvis Creek - DS|A113134 0.98 0.15 1.4 0.1 27.84 5.1
[Purvis Creek - DSJA113135 0.83 0.15 1.4 0.1 26.54 52
Purvis Creek - DS A113136 0.74 0.14 0.92 0.10 21.40 4.3
Mean 0.81 1230 ol 20,0941 14,39
Median D741 = 1281 . ol 2781 4.70
St. Dev. | = - L% B ) s N O18f: . ... 887 ~ 101
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TABLE 64. Mercury and Aroclor 1238 Detected in Grasshopper

Coliected i

n July 1985

LCP Site:
Brunswick, GA

April

1997

(Results in mg/kg, dry weight)

Sample | Mercury | Aroclor 1268 [Aroclor Lipid| Percent Percent
Location | (mg/kg) (mg/kg) Normalized Lipid Solid
Reference U NA NA NA NA
-1 1.1 0.76 58 13 31
M-2 0.45 0.52 4.3 12 32

NA denotes Not Analyzed
U denotes undetected
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TABLE 65 Mercury and Aroclor 1268 Detected in Spot Collected in July 1995

LCP Site
Brunswick, GA
April 1997
Sample Total Wet Edibte fitet Total Dry Dry edible Mercury Aroclor 1268 PCB Lipid | Percent | Percent
Location Wt (grams) | Wet Wt. (grams) Wt. (grams) filet weight (grams) (mg/kg) dry filet weight | (mg/kg) dry filet weight | Normalized Lipid Solid
Purvis Creek - DS 8.0 3.0 18 0.09 1.0 0.85 36.96 23 22
Purvis Creek - DS 85 38 1.9 0.15 1.2 1.1 34.38 32 22
Purvis Creek - DS 12.0 3.2 2.6 0.10 1.1 0.85 30.36 28 22
Purvis Creek - DS 6.1 3.0 13 0.09 1.2 32 103.23 31 22
Purvis Creek - DS 7.5 2.6 1.6 0.07 1.1 13 40.63 32 21
Purvis Creek - DS 5.9 2.3 1.2 0.05 13 14 53.85 26
{Purvis Creek - DS 10.4 40 2.3 0.16 1.0 0.70 28.00 25
Mean 83 3.1 1.8] 0.10 ; 1.1 ) 4681 ... 28]
Median 8.0 a0 18] - o08| i 370l .28
St. Dev. 2.1 0.6 05 i .04Y0 3 /)X § SETNR R 2431
jPurvis Creek - US 5.0 1.7 11 0.03 1.8
JPurvis Creek - Us 25 0.8 0.5 0.01 1.4
lPurvis Creek - US 22 0.7 04 0.00 15
{Purvis Creek - US 21 07 04 001 16
lPurvis Creek - US 37 1.3 0.8 0.02 1.4
[Purvis Creek - Us 28 0.9 0.6 0.01 1.4
Purvis Creek - US 4.0 1.2 0.8 0.01 14
- MeEn 32 1.0} 0.7] 59,01 R
- Modian 28 0.9 0.6 N 1A
St. Dav, {.c 0.4 0.2 2 0.01 0.4
Turtle River 2.6 08 05 0.01 0.7
Turtle River 29 1.2 0.6 0.02 09
Turtle River 29 1.2 06 0.02 11
Turtle River 3.3 1.1 0.7 0.01 1.4
Meaan 28 1.4 0.5 0,01 1.0
. Median 2.9 1.2 0.6 0.01 1.0
St Doy, 0.3 0.2 0.1 0.00 0.3

Note: Samples taken July 1995
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TABLE 66. Wet Weight of Spot Collected in July 1995

LCP Site

April 1997

Brunswick, GA

(Results in g, wet weight)

Date Sample Sample | Number of | Total | Edible Filet
Collected Location Number | Individuals | Wt. Wt.

[08-Jul-95  [Purvis Creek - DS 4403 5] 40.1 14.9
l08-Jul-95 |Purvis Creek - DS {4405 4| 341 15.3
[08-Jul-95 [Purvis Creek - DS {4406 5[ 60.1 15.9
[08-Jul-95 |Purvis Creek - DS {4408 5/ 30.5 15.2
l08-Jul-95 [Purvis Creek - DS {4410 6| 448 15.4
108-Jul-95 [Purvis Creek - DS [4412 7] 413 16.2
(08-Jul-85 |Purvis Creek - DS 4414 4] 415 15.9
08-Jul-95 |Purvis Creek - US 14417 7] 347 12.2
l08-Jul-95 [Purvis Creek - US [4419 15| 37.0 12.1
[08-Jul-95 [Purvis Creek - US {4421 18] 40.0 12.0
[08-Jul-95 Purvis Creek - US [4423 17] 36.5 12.6
l08-Jul-95 [Purvis Creek - US (4425 9| 33.6 12.0
108-Jul-95 |Purvis Creek - US {4427 14| 38.5 12.1
108-Jul-95 |Purvis Creek - US 4429 1] 44.4 12.7
08-Jul-95 |[Turtle River 4431 14| 36.0 11.2
108-Jul-85 |Turtle River 4433 9| 257 11.2
(08-Jul-95 |Turtle River 4435 8| 26.2 11.2
108-Jul-95 [Turtle River 4437 8] 267 9.1
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TABLE 67. Aroclor 1268 Detected in Spot (Edible Fillet)
Collected in July 1995
LCP Site
Brunswick, GA
April 1997

(Results in mg/kg, dry weight)

Sample Sample |Aroclor 1268 MDL | Percent | Percent

Location Number | (mg/kg) mg’kg) | Lipid Solid
Purvis Creek - DS 14403 0.85 0.089 2.3 22
Purvis Creek - DS 4405 1.1 0.091 3.2 22
Purvis Creek - DS 14406 0.85 0.090 2.8 22
Purvis Creek - DS 14408 32 0.086 3.1 22
Purvis Creek - DS [4410 1.3 0.094 3.2 21
Purvis Creek - DS {4412 1.4 0.24 2.6 21
Purvis Creek - DS |4414 0.70 0.089 2.5 22
Purvis Creek - US (4417 3.0 0.11 3.2 22
Purvis Creek - US {4419 2.8 0.11 2.6 20
Purvis Creek - US [4421 2.8 012 2.4 20
Purvis Creek - US 4423 4.2 0.12 3.0 20
Purvis Creek - US 14425 1.8 0.11 3.1 21
Purvis Creek - US [4427 2 0.12 2.3 21
Purvis Creek - US [4429 2.8 0.10 2.3 21
Turtle River 4431 1.2 0.13 2.3 19
Turtie River 4433 1.2 0.13 3.1 20
Turtle River 4435 1.2 0.13 2.3 20
Turtle River 4437 1.1 0.13 2.5 20

MDL denotes Method Detection Limit
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TABLE 68. Mercury Detected in Spot (Edible Fillet)

Collected in July 1995

LCP Site
April 1997

(Results in ug/kg, wet weight)

Sample Sample | Mercury MDL | Percent | Percent

Location Number | (ug/kg) |(ug/kg) | Lipid Solid
Purvis Creek - DS 4403 220 29 2.3 22
Purvis Creek - DS 4405 260 22 3.2 22
Purvis Creek - DS 4406 240 24 2.8 22
Purvis Creek - DS 4408 260 26 3.1 22
Purvis Creek - DS 4410 230 25 3.2 21
Purvis Creek - DS 4412 270 27 2.6 21
Purvis Creek - DS 4414 220 24 2.5 22
Purvis Creek - US 4417 400 26 3.2 22
Purvis Creek - US 4419 280 26 2.6 20
Purvis Creek - US 4421 300 26 2.4 20
Purvis Creek - US 4423 320 26 3.0 20
Purvis Creek - US 4425 290 27 3.1 21
Purvis Creek - US 4427 290 25 2.3 21
Purvis Creek - US 4429 290 27 2.3 21
Turtle River 4431 130 25 2.3 19
Turtle River 4433 170 26 3.1 20
Turtle River 4435 220 28 2.3 20
Turtle River 4437 280 28 2.5 20

MDL denotes Method Detection Limit
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TABLE 69. PCBs Detected in Cotton Rat (Whoie Body)

Collected in October 1995

LCP Site

Brunswick, GA

April 1997

(Results in ug/kg, dry weight)

[~ Sample ID BLK pg23 113200 113201
Location Whole body Whole body
Analyte Conc MDL Conc MDL Conc MDL

Aroclor 1016 U - 20 63 U 64

Aroclor 1221 U 20 63 U 64

Aroclor 1242 ) 20 63 U 64

Aroclor 1248 U 20 63 9] 64

Aroclor 1254 U 20 11 63 U 64

Aroclor 1260 U 20 63 U 64

Aroclor 126 288 B8

* Samples onginally analyzed by a subcontract lab did not include Aroclor 1268.
The remaining extract was anaiyzed at REAC for Aroclor 1268.
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TABLE 70. Mercury, Percent Moisture, and Percent Lipids in Cotton Rats Coilected in October 1995
LCP Site
Brunswick, GA
April 1997

(Results in ug/kg, dry weight)

Parameter: Tissue Type Sample Location % % Mercury
Client ID Moisture Lipids Conc MDL
(ug’kg) | (ug/kg)
Blank U 10
113200 Whole Body North Marsh 6 70 2.5 300 10
113201 Whole Body North Marsh 14 70 3.0 140 9.5
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TABLE 71. Methylmercury Detected in Tissue Samples Collected in May 1995
LCP Site

Brunswick, GA

April 1997

(Results in mg/kg dry weight)

Sample Sample Matrix Methylmercury | MDL | Dimethyl/EthylMercury | Totai Mercury | MDL | Percent | Percent
Location Number (mg/kg) {mg/kg) {mg/kg) {ug/kg) (ug/kg) { Lipid Solid |

Purvis Creek |A03121 blue claw crab - edible 49/ 0.017 U 6000 130 3.3 17
jReference A01560C shrimp - edible 0.068| 0.012 U U 120 3.4 22
|IpD-5 AD0570 turtle liver 20/ 0.320 U 180000 4200 59 13
DD-5 A00572 turtle carcass 59| 0.013 U 15000 420 12 13
Reference A01553 rep1 blue claw crab - inedible 0.22] 0.013 U 210 58 NP NP
Reference A01553 rep2 blue claw crab - inedible 0.25} 0.015 U NP NP NP NP
{Purvis Creek  |A03123 blue claw crab - edible 6.7 0.012 U 6600 230 4.7 19
IST.#35 A01541 spartina 0.32] 0.0013 U 9500 290 19 27
{Purvis Creek |B01534C shrimp - edible 0.29 0.019 U 330 170 1.6 22
ST.#17 1036-01 snail 0.052{ 0.017 U 39000 1300 10 24
outfall A25574-06 fiddler crab 0.48] 0.010 U 2100 67 2.0 32
ST.#17 A20611-02 rep1  |fiddler crab 0.33] 0.017 U 1800 49 27 35
ST. #17 A20611-02 rep2 |fiddler crab 0.27| 0.014 U NP NP 2.7 35
DD-6 A00574 turtie carcass (with liver) 6.2 0.014 U 12000 520 9.1 22
IsT.#10 1016-06 fiddler crab 0.25] 0.012 U 640 59 59 31
MDL denotes Method Detection Limit

U denotes Not Detected

NP denotes analysis Not Performed

Ieq
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TABLE 72. Methyl, Dimethy! and Diethyl Mercury Detected in Tissue Collected in July 1995

LCP Site
Brunswick, GA
April 1967

(Results in mg/kg, dry weight)

Sample Sample Matrix Methyl -Dimethyl Diethyl
Location Number Mercury | Mercury Mercury
(mgtkg) | (mglkg) | (mgik

Rail #2 AQ4500 Rail - carcass 7.8{ 0.00070J] 0.00070J
Rail #1 AD4345 Rail - carcass 4.6| 0.00070J| 0.00070J
Cofluence AD4477 Killifish - whole body 2.3] 0.00070J] 0.00070J
Purvis Creek - DS |4410 Spot - edible fillet 0.870| 0.00062 J| 0.00062 J
Purvis Creek - DS |4410 - Duplicate |Spot - edible fillet 8.9/ 0.00070J]| 0.00070J
LCP 43 A2366 Killifish - whole body 0.81} 0.00070J{ 0.00070J
BD-1 04701 Turtie - carcass 44 0.00060J| 0.00060J
BD-1 04702 Turtle - liver 9.6/ 0.00070J| 0.00070J

J denotes value at or below detection limit
NP denotes analysis Not Performed
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