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(EPA, 2003). This guidance document takes into account the additive toxicity of multiple 
PAH compounds with differing relative toxicities to benthic organisms. 
 
In addition to the PAH mixtures model for sediments, PAH concentrations in hydric 
soils/sediment samples in wetland exposure areas were evaluated relative to EPA 
Ecological Soil Screening Levels (Eco-SSLs) for total PAHs (EPA 2007). Eco-SSLs 
were developed for two PAH classes based on additive toxicity of individual compounds 
within each class: low molecular weight PAH compounds (less than four aromatic ring 
structures) and high molecular weight PAH compounds (four or greater aromatic ring 
structures). 
 
Based on the guidance provided in the above documents, the EI evaluated ecological 
exposure to PAHs based on the additive toxicity of PAH mixtures. 
 

NJDEP Example 2: Area use factors (AUFs) used in the Tier II analyses of ecological 
impacts (0.1) were frequently an order of magnitude less than the 100 % used in the more 
conservative Tier I analyses of ecological impacts. BEERA/ETRA considers 0.1 
unrealistically low; however, given the lack of substantial quality habitat in the Carneys 
Point Area and the Manufacturing Areas of the site, these low AUFs were considered in this 
instance. 

 
DuPont Response 2: Exposure evaluations for wildlife included area use factors (AUFs) 
to represent the proportion of time that a receptor may forage in a given exposure area as 
a function of the typical foraging range of the receptor. Tier I exposure evaluations 
conservatively assumed that receptors would forage 100 percent of the time in the 
exposure area, regardless of the relative size of the exposure area to the typical foraging 
range. Tier II exposure evaluations calculated AUFs as the ratio of the area of the 
exposure to the area of the foraging range. A default AUF of 1.0 was assumed for 
receptors with home ranges smaller than the exposure area; the minimum AUF applied to 
exposure models was 0.01 (1 percent area use). The low AUFs calculated for some 
receptors (e.g., great blue heron, mallard, osprey) reflect the low proportion of time that 
receptors with large foraging ranges will be exposed to contaminants in the smaller 
exposure area. 

 
NJDEP Example 3: Filtered water sample results (e.g., surface water, interstitial water) 
were utilized in the EI. It isn’t known if this was per the approved workplan, but DEP prefers 
to have unfiltered results reported as well. 

 
DuPont Response 3: Filtered and unfiltered surface-water samples were collected and 
analyzed for metals in the EI as part of the characterization of aquatic exposure areas; 
organic constituents in surface water were analyzed in unfiltered samples only. While 
both fractions were reported for metals in surface water, the selection of COPECs was 
based on the filtered fraction. The filtered fraction represents the bioavailable fraction 
most relevant to evaluating ecological effects of metals and the relevant fraction for the 
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2.0 Chambers Works Background 
The following sections provide background information regarding the Carneys Point 
Area of the site (see Figure 1). A brief description of the operational history of the site is 
provided along with a description of the environmental setting of the area; further detail 
regarding the site is provided in the Preliminary Assessment Report (PAR) (DuPont 
CRG, 2006a). 

2.1 Historic Information 

The DuPont Chambers Works site consists of the former Carneys Point Works and the 
Chambers Works Manufacturing Area. The Carneys Point Works operated from 1892 to 
1978 and produced smokeless gunpowder, nitrocellulose, and related products (DuPont 
CRG, 2006a). In the early 1900s, production lines in the Carneys Point Works were 
increased. In 1914, new plants were constructed to supply gunpowder during World 
War I. Plant 1 in Carneys Point Works operated continuously, making nitrocellulose and 
smokeless gunpowder from 1914 until 1977, with increased production from 1938 to 
1945 during World War II. Spin-offs of nitrocellulose production included nitrate film 
(celluloid), carboxymethyl cellulose, lacquer, cellulose acetate, and rayon. Cellulose 
(cotton or wood fibers), alcohols, and acids were primarily used as part of the 
manufacturing process. Production at the Carneys Point Works ceased in 1978, and 
decommissioning of the plant was completed around 1979. 

2.2 Environmental Setting 

The Carneys Point Area consists of approximately 758 acres located in the northernmost 
section of the Chambers Works complex. Since operations at the Carneys Point Works 
ceased in 1978, the area has become increasingly naturalized through the successional 
development of vegetative communities on areas previously disturbed by plant 
operations. Carneys Point also contains undeveloped areas and water bodies capable of 
supporting aquatic and semi-aquatic wildlife. 

Bouttown Creek and Henby Creek are the principal aquatic systems within the Carneys 
Point Area, representing the primary ecological feature in this portion of the site. 
Additional aquatic resources in Carneys Point include the former Bouttown Creek 
discharge, known as Helms Basin, and small ponds (Pond A and Pond E) associated with 
former operations (see Figure 2). 

Potential wetland habitats are abundant along Henby Creek and Bouttown Creek in the 
Carneys Point Area. Overall, potential wetland areas occupy greater than 300 acres or 
greater than 20 percent of the area in Carneys Point. The hydrology of the potential 
wetland areas varies both seasonally and spatially by proximity to the creeks. 

The upland portions of the former Carneys Point Works, including areas in the vicinity of 
the Solid Waste Management Units (SWMUs) and/or Areas of Concern (AOCs), are 
developed, contain roadways and concrete pads of former buildings, or have been 
re-graded or otherwise disturbed. Early successional herbaceous or grass species, shrubs, 
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and relatively few trees, typify the majority of vegetation that grows in the upland portion 
of this area. 
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Groundwater data were not specifically evaluated in the BEE; however, potential 
groundwater-to-surface interactions were addressed as potential contaminant migration 
pathways (see Section 3.1.3). Potential groundwater-to-surface water pathways from the 
site to the Delaware River are currently being investigated as part of the Delaware River 
RI (URS, 2009). 

The maximum detected concentration of constituents in each medium (soil, sediment, and 
surface water) was compared to its respective ecological benchmark concentration. A 
constituent exceeding its benchmark concentration was further evaluated based on 
background concentrations, frequency of detection, and site-relatedness to determine its 
designation as a COPEC. Background soil concentrations were compiled from a study by 
the NJDEP Division of Science Research & Technology of ambient metals levels in 91 
urban Coastal Plain soil samples (Sanders, 2003). Any constituents not detected in a 
single sample from a given medium were eliminated from further consideration in the 
BEE. The following sections summarize the COPECs identified in the BEE for each 
medium. 

Soil 
Surficial soil samples collected were analyzed for metals, volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs), including polycyclic aromatic 
hydrocarbons (PAHs), nitroaromatics/nitroamines, pesticides, and polychlorinated 
biphenyls (PCBs). Table 1 lists SWMUs where surficial soil samples were collected; 
Figures 3 and 4 illustrate the location of SWMUs in the Bouttown Creek and Henby 
Creek drainages, respectively. 

In addition to SWMU soil samples, 12 soil borings were taken in an area east of 
SWMU 48-6 and 48-7, known as the 40-Acre Parcel. This area was sampled as part of a 
Phase II Environmental Site Assessment for a potential land transaction (DuPont CRG, 
2002b). 

Soil collected in 11 SWMUs and the 40-Acre Parcel located within Carneys Point were 
evaluated relative to ecological benchmarks and representative background 
concentrations. Eleven metals were identified as soil COPECs based on maximum 
concentrations exceeding ecological benchmark concentrations and representative 
background concentrations (Sanders, 2003; see Table 1). In addition, four organic 
constituents were identified in surficial soil from SWMU 52. Soil COPECs were not 
identified for the 40-Acre Parcel, as maximum concentrations of constituents were below 
background concentrations. A list of COPECs identified for each SWMU/area of 
investigation is presented in Table 1. 

Sediment 
Surficial sediment data were collected from Henby Creek (SWMU 42) and Bouttown 
Creek (in SWMU 45-9) in 1997 and 2004. A total of 13 sediment samples were obtained 
from 10 stations in drainage ditches along the western border of Bouttown Creek during 
the Phase II and Phase IV RI investigations (see Figure 3). Analyses of surficial sediment 
included metals, SVOCs (including PAHs), and nitroaromatics/nitroamines. 
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Carneys Point Uplands 
The evaluation of mobile wildlife exposure to COPECs concentrations in upland soil did 
not identify unacceptable risk. Tier II evaluations of exposure to soil COPECs in 
SWMU 45-2 did not identify unacceptable risk to any wildlife receptors. Unacceptable 
risks associated with soil COPECs were not identified for wildlife in SWMUs 47, 60, and 
61 based on Tier I exposure assumptions. Based on these results, and considering the 
conservative assumptions of the overall exposure models, adverse ecological effects are 
not likely for wildlife exposed to COPECs in soil from upland SWMUs in the Carneys 
Point Area. No further evaluation of these exposure areas are warranted based on 
ecological risk. 

3.2.4 EI Conclusions and Recommendations 

Overall, unacceptable risks resulting from exposure to site-related constituents were not 
identified in any of the Carneys Point exposure areas evaluated in the EI, with the 
possible exception of the ditches draining upland areas of Carneys Point to Bouttown 
Creek. The evaluation of potential ecological impacts associated with these ditches was 
limited to bulk sediment chemistry analyses, resulting in uncertainty that required further 
investigation. 

The EI recommended additional investigations to address the uncertainty regarding 
ecological exposure in the Bouttown Creek ditches. Additional investigations were 
warranted to assess the bioavailability of sediment COPECs, particularly metals, to 
benthic invertebrate communities. The greatest potential for risk to benthic invertebrate 
communities in Bouttown Creek was associated with exposure to sediments in the 
ditches; maximum concentrations of 11 of 12 metals and multiple organic COPECs 
evaluated in Bouttown Creek were reported in the ditches. Because available data for the 
ditches was limited to bulk sediment chemistry analyses, there was uncertainty regarding 
potential COPEC bioavailability. An understanding of COPEC bioavailability was 
necessary to reduce the uncertainty regarding potential risks to benthic communities 
associated with the ditches. 
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LELs and background UTL95 concentrations presented in the EI. In general, the northern 
two ditches contained greater mercury and PAH concentrations in sediment, while the 
southern two ditches contained greater concentrations of lead and zinc in sediment (see 
Figure 5). 

An evaluation of SEM-AVS data indicates that divalent metals in the ditches are not 
bioavailable or toxic to benthic receptors. SEM:AVS ratios were less than 1.0 for all but 
two stations (BCD-08 and BCD-09), indicating that a sufficient concentration of AVS is 
present in the sediment to bind divalent metals into metal-sulfide complexes (see 
Figure 8). These metal-sulfide complexes are insoluble and, therefore, are not generally 
bioavailable to sediment-dwelling organisms (Di Toro et al., 1992; Ankley et al., 1996; 
Berry et al., 1996). SEM:AVS ratios at BCD-08 and BCD-09 were 1.2 and 4.7, 
respectively (see Figure 5). 

Normalizing the SEM:AVS results by TOC concentrations provides further support for 
the limited bioavailability of divalent metals in ditch sediments. As previously discussed, 
TOC normalization considers the capacity of sediment organic carbon to bind divalent 
metals and improves the ability of the SEM-AVS relationship to predict toxicity (EPA, 
2005). As illustrated in Figure 9, SEM-AVS/foc values were less than 130 µmol/goc at all 
11 stations evaluated in the ditch system. As previously discussed in Section 4.1.2, 130 
µmol/goc is the threshold below which toxicity to benthic invertebrates is unlikely (EPA, 
2005). Based on the relative concentrations of SEM, AVS, and TOC in ditch sediments, it 
is unlikely that divalent metals are bioavailable or toxic to benthic invertebrate receptors. 

Sediment interstitial water results provide additional support for the limited 
bioavailability of sediment metals. Of the 10 metals evaluated, only nickel, vanadium, 
and zinc were detected in filtered interstitial water samples; concentrations of all three 
metals were below NJSWQS (see Figure 5). These results indicate that metals in 
sediments are bound to sediment particulates and are not present in sediment interstitial 
water in the free ion form considered to be most bioavailable. 

In situ measurements indicate that sediment interstitial water conductivity was generally 
greater relative to surface water conductivity (see Figure 10). In cases where comparable 
conductivities were measured in interstitial water and surface water, multiple aliquots of 
interstitial water samples were collected due to sediment adhering to the PushPoint 
screen. The adherence of sediment to the sampler confirms that the PushPoint was 
inserted into the sediment matrix and that the interstitial water was collected from within 
that matrix. The similarity of interstitial water to surface water at these stations may be 
related to the loosely consolidated sediments, ranging from approximately 50 to 85 
percent moisture, which may contain a higher proportion of overlying water within the 
sediment slurry (see Table 8). 

When the SEM-AVS and sediment interstitial water results are considered in the context 
of the benthic habitat characteristics, it is unlikely that COPEC concentrations in 
sediment are adversely affecting benthic invertebrate communities in the ditches. As 
demonstrated in the benthic community surveys conducted as part of the EI, benthic 
invertebrate communities within the Bouttown Creek channel are generally depauperate 
and similar to communities observed outside of the influence of the site. The ditches 
provide lower quality benthic habitat relative to the benthic habitat within the creek 

CWK_Summary of Eco Investigations in Carneys Point_Final 22 
Ft. Washington, PA 











Summary of Ecological Investigations in Carneys Point References
 

6.0 References 
Ankley, G.T., et al. 1991. Acid Volatile Sulfide as a Factor Mediating Cadmium and 

Nickel Bioavailability in Contaminated Sediments. Environmental Toxicology and 
Chemistry. 10:1299-1307. 

Ankley, G.T., Di Toro, D.M., Hansen, D.J., and Berry, W.J. 1996. Technical Basis and 
Proposal for Deriving Sediment Quality Criteria for Metals. Env. Tox. and Chem. 
15:2056-2066. 

Ankley, G.T., Thomas, N.A., Di Toro, D.M., Hansen, D.J., Mahony, J.D., Berry, W.J., 
Swartz, R.C., Hoke, R.A., Garrison, A.W., Allen, H.E., and C.S. Zarba. 2006. 
Assessing Potential Bioavailability of Metals in Sediments: A Proposed 
Approach. Environmental Management. 18:331-337. 

Berry, W.J, Cantwell, M.G., Edwards, P.A., Serbst, J.R., and D.J. Hansen. 1999. 
PredictingTtoxicity of Sediments Spiked with Silver. Environmental Toxicology 
and Chemistry. 18: 40-48.Di Toro, D.M., Mahony, J.D., Hansen, D.J., Scott, K.J., 
Carlson, A.R. and Ankley, G.T. 1992. Acid Volatile Sulfide Predicts the Acute 
Toxicity of Cadmium and Nickel in Sediments. Env. Sci. and Tech. 26:96-101. 

Di Toro, D.M., Mahony, J.D., Hansen, D.J., Scott, K.J., Carlson, A.R. and Ankley, G.T. 
1992. Acid Volatile Sulfide Predicts the Acute Toxicity of Cadmium and Nickel in 
Sediments. Env. Sci. and Tech. 26:96-101. 

Di Toro, D.M., Mahony, J.D., Hansen, D.J., Scott, K.J., Hicks, M.B., Mayr, S.M., M.S 
Redmond. 2005. Predicting Sediment Metal Toxicity using a Sediment Biotic 
Ligand Model: Methodology and Initial Application. Environmental Toxicology 
and Chemistry 24: 2410-2427. 

DuPont CRG, 2009. Ecological Investigation Report. 

DuPont CRG, 2008. Revised Ecological Investigation Work Plan. DuPont Chambers 
Works. February. 

_____. 2006a. Preliminary Assessment Report. DuPont Chambers Works Site. December. 

_____. 2006b. Baseline Ecological Evaluation. DuPont Chambers Works Site. 
September. 

_____. 2004. Phase IV RCRA Facility Investigation Work Plan. DuPont Chambers 
Works. 

CWK_Summary of Eco Investigations in Carneys Point_Final 27 
Ft. Washington, PA 



Summary of Ecological Investigations in Carneys Point References
 

_____. 2002a. Phase III RCRA Facility Investigation Report. DuPont Chambers Works, 
Deepwater, New Jersey. 

_____. 2002b. Phase II 40-Acre Parcel Investigation Report For DuPont Carneys Point. 
DuPont Chambers Works, Deepwater, New Jersey. 

_____. 1998. Phase II RCRA Facility Investigation Report. DuPont Chambers Works, 
Deepwater, New Jersey. 

_____. 1995. Phase I RCRA Facility Investigation Report. DuPont Chambers Works, 
Deepwater, New Jersey. 

EPA. 2007. Framework for Metals Risk Assessment. U.S. Environmental Protection 
Agency. Office of the Science Advisor. EPA 120/R-07/001. March. 

_____. 2005. Equilibrium Partitioning Sediment Benchmarks for the Protection of 
Benthic Organisms: Metals Mixtures (Cadmium, Copper, Lead, Nickel, Silver, 
and Zinc). U.S. Environmental Protection Agency: Office of Science and 
Technology and Office of Research and Development. 600-R-02-013. January. 

_____. 2003. Equilibrium Partitioning Sediment Guidelines for the Protection of Benthic 
Organisms: PAH Mixtures. U.S. Environmental Protection Agency: Office of 
Science and Technology and Office of Research and Development. 600-R-02-
013. November. 

_____. 2002. National Recommended Water Quality Criteria. 

Hansen, D.J. et al. 1996. Predicting the Toxicity of Metal-Contaminated Field Sediments 
using Acid-Volatile Sulfide Normalizations. Environmental Toxicology and 
Chemistry 15: 2080-2094. 

Jones, D.S., G.W. Suter, and R.N. Hull. 1997. Toxicological Benchmarks for Screening 
Potential Contaminants of Concern for Effects on Sediment-Associated Biota. 
1997 Revision, Prepared by Lockheed Martin Energy Systems, Inc. For U.S. 
Department of Energy. ES/ER/TM-95/R4. 

Luoma, S.N. 1989. Can We Determine the Biological Availability of Sediment-Bound 
Trace Elements?  Hydrobiologia 176/177:379-396. 

NJDEP. 1998. Guidance for Sediment Quality Evaluations. New Jersey Department of 
Environmental Protection. November. 

CWK_Summary of Eco Investigations in Carneys Point_Final 28 
Ft. Washington, PA 



Summary of Ecological Investigations in Carneys Point References
 

CWK_Summary of Eco Investigations in Carneys Point_Final 29 
Ft. Washington, PA 

Sanders, P.F. 2003. Ambient Levels of Metals in New Jersey Soil. New Jersey Department 
of Environmental Protection. Division of Science Research & Technology. 
Environmental Assessment and Risk Analysis Element. 

Suter, G. W. II, and C. L. Tsao. 1996. Toxicological Benchmarks for Screening of 
Potential Contaminants of Concern for Effects on Aquatic Biota on Oak Ridge 
Reservation. 1996 Revision. Oak Ridge National Laboratory, Oak Ridge, TN. 
104pp, ES/ER/TM-96/R2. 

URS. 2009. Delaware River Remedial Investigation Work Plan. DuPont Chambers Work 
Site. July. 

 



 

Tables 

 



Table 1
List of COPECs Identified in Surface Soil

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey
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SWMU Description

                                                Analyte:

Manufacturing Area 245-2 l l l l l l

45-9 l l l l l l l l

47 l l l

48-1

48-3

48-5

48-6

48-7

52 l l l l l l l l l l l l l

54

60 l l

61 l l l l

40-Acre Parcel Potential Land Transaction East of 48-6 and 48-7

Carneys Point Storage/Cleaning Area 5

Carneys Point Storage/Cleaning Area 6

Carneys Point Storage/Cleaning Area 7

Debris Disposal Area

Solvent Recovery Units

Drum Disposal Area

Disposal Area II

Manufacturing Area 9

Area of Fill Deposition

Carneys Point Storage/Cleaning Area 1

Carneys Point Storage/Cleaning Area 3

Manufacturing Area 2
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Table 2
Analytes Selected for Investigation in the Carneys Point Area

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Sediment Surface Water Ground Water Surface Soils
Henby and Bouttown 

Creeks
Henby and Bouttown 

Creeks
Carney's Point 

Area
Carney's Point 
Area SWMUs

Volatile Organic Compounds
Chloroform l
Semi-Volatile Organic Compounds
2,4-dinitrotoluene l l l
bis(2-ethylhexyl)phthalate l l
N-nitrosodiphenylamine l l l
Polycyclic Aromatic Hydrocarbons 1 l
Acenapthene l
Benzo(b)fluoranthene l
Chrysene l
Naphthalene l
Phenanthrene l
Pyrene l
Nitroaromatics/Nitroamines
Nitrocellulose l l
Metals 2

Antimony l l
Arsenic l l l
Cadmium l l l
Chromium l l l
Copper l l l l
Lead l l l l l
Mercury l l l l
Nickel l l l
Selenium l l
Silver l l
Vanadium l l
Zinc l l l l

Notes:
1, Analyses of PAHs included the following PAH compounds:
Acenaphthene Naphthalene Benzo(a)anthracene
Acenaphthylene Phenanthrene Benzo(g,h,i)perylene
Anthracene Pyrene Dibenz(a,h)anthracene
Chrysene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene
Fluoranthene Benzo(b)fluoranthene
Fluorene Benzo(a)pyrene

2, Analyses for metals in surface water were conducted on filtered and unfiltered samples; sediment interstitial water was analyzed from filtered samples only.

Analyte

COPECs Identified in the Baseline Ecological Evaluation
EI Analyte List
Carneys Point
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Table 3
Number of Samples Available for Evaluation in the Ecological Investigation

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Area of Investigation Surface Water Sediment Hydric Soils
Sediment/Hydric Soil 

Interstitial Water
Benthic Community

Henby-Bouttown Creek System

Helms Basin 4 4

Henby Creek 4 6 2 4

Bouttown Creek 11 (7) 30 (7)1 2 4

Henby-Bouttown Wetland System

Henby Wetlands 4

Bouttown Wetlands 6 5

Carneys Point Ponds and Historic Ponds

A Pond (east of SWMU-45-2) 2 2

B Pond (east of SWMU-45-2) 2

E Ponds (SWMU 44) 2 2 4

Manufacturing Area Ponds and B Basin

C Pond (east of SWMU 8) 2 2

D Pond (east of SWMU 8) 2 2

B Basin

Background Datasets:

Off-Site Bouttown and Henby Creeks 8 8 4

Cedar Swamp 10 (8) 12 (8)

Notes:
Bold values indicate total number of combined samples collected during the EI and previous phases of the RI; values in parentheses indicate number of samples collected
during the EI field investigations in October 2007.
1, Total number of samples includes 10 samples collected as part of the T29 investigation in March/June 2008 (DuPont CRG, 2008).
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Table 4
Assessment and Measurement Endpoint Evaluated for Complete Exposure Pathways

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Assessment Endpoint

Measurement Endpoint
Helms 
Basin

Henby 
Creek

Bouttown 
Creek

Henby 
Wetlands

Bouttown Wetlands A Pond
Historic B 

Pond

E Pond
Domestic 

Water

Historic E 
Pond

Fire Water

Historic E 
Pond

Settling 
Basin

Benthic Macroinvertebrate Communit y:
Sediment Concentration vs. Sediment Benchmark (NOEC/LOEC)1 l l l l l
SEM:AVS l l l l l
Community Assessment l l
Sediment Interstitial Water Concentration v. NOEC/LOEC l l

Fish/Her ptile Communit y:
Surface Water Concentration v. NOEC/LOEC l l l l l

Avian Wildlife Communit y: Dose-rate modeling of average daily dose (ADD) v. NOAEL/LOAEL
Mallard l l l l l
Great blue heron l l l l l
Osprey l l l
Red-winged blackbird l l l l l
American woodcock l l l l l l
American robin l
Barred owl l
Mourning dove l
Red-tailed hawk l

Mammalian Wildlife Communit y: Dose-rate modeling of average daily dose (ADD) v. NOAEL/LOAEL
Mink l l l l l l l l
Raccoon l l l l l l l l l l
Meadow vole l
Short-tailed shrew l
Long-tailed weasel l
Red fox l

Wetland Ve getative Communit y:
Qualitative evaluation based on field observations of the vitality of the communities l l l l

Wetland Invertebrate Communit y:
Sediment/Hydric Soil Concentration vs. NOEC/LOEC l l l l l
SEM:AVS l l l l l
Sediment/Hydric Soil Interstitial Water Concentration v. NOEC/LOEC l

Notes:
1, Sediment exposure to polycyclic aromatic hydrocarbons (PAHs) were evaluated based on the Equilbrium Partitioning Sediment Benchmark (ESB) Model for PAH Mixtures (EPA, 2003);

 equilibrium partitioning (EqP) sediment quality guidelines were also calculated for select organic constituents. 

Carneys 
Point 

Uplands

Henby-Bouttown Creek System Henby-Bouttown Wetland System Carneys Point Ponds and Historic Ponds
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Table 5
Assumptions for Tiered Exposure Evaluations

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Receptor Category

Direct Contact Exposure Pathways

Benthic Invertebrate Community

Sediment Chemistry:

Interstitial Chemistry:
Community Analysis:

[Max] vs. LEL
SEM:AVS ratios
[Max] vs. NJSWQS/NRWQC
Comparison with off-site (creeks only)

Sediment Chemistry:

Interstitial Chemistry:
Community Analysis:

[Max] vs. SEL
SEM:AVS ratios
ESB Model for PAH Mixtures
EqP Sediment Benchmarks     
[Max] vs. benthic NOECs
Comparison with off-site (creeks only)

Wetland Invertebrate Community
Sediment Chemistry:

Interstitial Chemistry:

[Max] vs. LEL
SEM:AVS ratios
[Max] vs. NJSWQS/NRWQC

Sediment Chemistry:

Interstitial Chemistr y:

[Max] vs. SEL (aquatic)
[Max] vs. SSL (terrestrial)
SEM:AVS ratios
[Max] vs. benthic NOECs

Fish/Herptile Community
Surface Water 

Chemistry:
Analytical:  [Max] vs. NJSWQS/NRWQC

Surface Water 
Chemistry:

[Max] vs. NOEC for amphibians

Wildlife Ingestion Exposure Pathways

Wildlife Community
Dose Rate Modeling: EPCs:  [Max]     

AUFs:  1.0 
Dose Rate Modeling: EPCs:  UCL95 (n  �• 8) or mean (n  < 8)

AUFs:  Expsoure Area/Home Range 

Notes:
[Max], Maximum concentration
AUF, Area use factor
EPC, Exposure point concentration
EqP, Equilibrium partitioning
ESB, Equilibrium sediment benchmarks for PAH mixtures
LEL. Lowest effects level
NJSWQS, New Jersey Surface Water Quality Standards
NOEC, No observed effect concentration
NRWQC, National Recommended Water Qualtiy Criteria
SEL, Severe effects level
SEM:AVS, Ratio of the molar concentrations of simultaneously extractable metals to acid volatile sulfides
SSL, Ecological soil screeing level (Eco-SSL)
UCL95, 95 percent upper confidence limit of the mean

Tier I Exposure Evaluation Tier II Exposure Evaluation
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Table 6
Summary of Tiered Exposure Evaluations and EI Conclusions

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Exposure Area
     Receptor Category

Tier I Exposure Summary Tier II Exposure Summary
Ecological Investigation

Conclusions and 
Recommendations

Helms Basin: 

Benthic Invertebrate Community

Negligible risk to benthic 
invertebrates; Nickel was the only 
COPEC identified in sediment at a 
maximum concentration 
comparable to the background 
UTL95 concentration

No further evaluation conducted

Fish/Herptile Community
Negligible risk to fish and herptile 
communities; no surface water 
COPECs identified

No further evaluation conducted

Wildlife Community
Negligible risk to wildlife based on 
most conservative exposure 
scenario

No further evaluation conducted

Bouttown Creek:

Benthic Invertebrate Community

HQs > 1 based on LELs and 
maximum sediment concentrations 
of multiple metals, total PAHs, 
SVOCs, total PCBs, and 
nitrocellulose

Greatest sediment concentrations 
of metals and total PAHs in ditches 
draining Carneys Point

Benthic community and interstitial 
water results are not indicative of 
impacts to benthos in the creek

Ditches:  Further evaluate COPEC 
bioavailability in the biologically 
active zone of ditch sediments to 
reduce uncertainty regarding 
potential impacts to benthic 
invertebrates 

Creek:  No further evaluation

Fish/Herptile Community Negligible Risk No Further Evaluation No further evaluation

Wildlife Community:

HQsNOAEL > 1 for multiple metals 
based on maximum exposure point 
concentrations and maximum area 
use factors

HQsNOAEL > 1 for avian piscivore 
exposure to total PCBs 

HQsNOAEL slightly exceed 1 for 
avian and mammalian piscivores 
exposed to Hg and avian piscivores 
exposed to total PCBs

HQsLOAEL < 1 for all COPECs and 
receptors

No further evaluation based on Tier 
II dose rate exposure models 

Henby Creek:

Benthic Invertebrate Community

HQs > 1 based on LELs and 
maximum sediment concentrations 
of multiple metals, 2,4-DNT, n-
nitrosodiphenylamine

Maximum Cd concentration in 
interstitial water exceeds NJSWQS

Benthic community and SEM:AVS 
ratios are not indicative of impacts 
to benthos in the creek

Max Cr, Se, and Hg concentrations 
comparable to SEL (HC04)

3 of 4 lines of evidence are not 
indicative of impacts to benthos in 
the creek:
     - benthic community analysis
     - SEM:AVS ratios
     - interstitial water results 

No further evaluation warranted 
based on a weight of evidence 
evaluation of potential risk

Fish/Herptile Community
Negligible risk to fish and herptile 
communities; no surface water 
COPECs identified

No further evaluation conducted
No further evaluation warranted on 
the basis of ecological risk

Wildlife Community:

HQsNOAEL > 1 for multiple metals 
(Cr, Se, Hg) based on maximum 
exposure point concentrations and 
maximum area use factors

HQsNOAEL slightly exceed 1 for 
avian and mammalian piscivores 
exposed to Hg

HQsLOAEL < 1 for all COPECs and 
receptors

No further evaluation based on Tier 
II dose rate exposure models 

Bouttown Wetlands:

Wetland Vegetative Community
No observed signs of stressed or 
dead vegetation; exposure area is 
fully vegetated

No further evaluation conducted No further evaluation warranted

Henby-Bouttown Creek System

Henby-Bouttown Wetland System

No further evaluation warranted on 
the basis of ecological risk
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Table 6
Summary of Tiered Exposure Evaluations and EI Conclusions

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Exposure Area
     Receptor Category

Tier I Exposure Summary Tier II Exposure Summary
Ecological Investigation

Conclusions and 
Recommendations

Wetland Invertebrate Community

HQs > 1 based on LELs and 
maximum sediment concentrations 
of multiple metals, SVOCs, and 
nitrocellulose

Interstitial water screening and 
SEM:AVS ratios indicate potential 
metal bioavailability

Interstitial water concentrations are 
lower than NOECs for benthic 
invertebrates at all locations except 
Zn @ BCW-03 (HQ ~2)

No further evaluation warranted 
based on Tier II exposure 
evaluation

Wildlife Community:

HQsNOAEL > 1 for multiple metals 
based on maximum concentrations 
and maximum area use factors

HQsNOAEL slightly exceed 1 for 
avian insectivore exposure to Cd, 
Cr, Cu, Pb, Hg based on UCL95 

concentrations

HQsLOAEL < 1 for all COPECs and 
receptors

No further evaluation based on Tier 
II dose rate exposure models

Henby Wetlands:

Wetland Vegetative Community
No observed signs of stressed or 
dead vegetation; exposure area is 
fully vegetated

No further evaluation conducted No further evaluation warranted

Wetland Invertebrate Community

HQs > 1 based on LELs and 
maximum sediment concentrations 
of multiple metals

SEM:AVS ratios indicate potential 
metal bioavailability

HQs < 1 or ~ 1 (Cr, Ag, Pb) based 
on SELs 

Metal concentrations are generally 
below SSLs for terrestrial 
invertebrates

No further evaluation based on Tier 
II exposure evaluation

Wildlife Community:

HQsNOAEL > 1 for multiple metals 
(Cd, Cr, Pb, Hg) based on 
maximum concentrations and 
maximum area use factors

HQNOAEL slightly exceed 1 for red-
winged blackbird exposure to Cr 
based on average concentrations

HQsLOAEL < 1 for all COPECs and 
receptors

No further evaluation based on Tier 
II dose rate exposure models 

Wildlife Community:

Estimated doses for wildlife in 
SWMU 45-2 exceeds NOAEL 
doses for multiple metals; minor 
exceedances of NOAEL doses in 
other SWMUs

Minor exceedances of NOAEL 
doses in SWMUs 45-2 and 47

HQsLOAEL < 1 for all COPECs and 
receptors

No further evaluation warranted on 
the basis of ecological risk

Carneys Point Ponds:

Benthic Invertebrate Community

HQs > 1 based on LELs and 
maximum sediment concentrations 
of multiple metals, total PAHs; 
constituent concentrations greatest 
in E Pond

Exceedances of SELs for select 
metals; SEM:AVS < 1 in A Pond 
and variable in E Pond; elevated 
tPAH concentrations at one location 
in each pond

A Pond and E Pond are shallow 
with highly organic sediments, 
which limits their capacity to 
support benthic invertebrate 
communities

Metals in Historic B Pond lower 
than SELs (aquatic) and Eco-SSLs 
(terrestrial)

No further evaluation based on Tier 
II exposure evaluation

Herptile Community
Only A Pond contains surface water 

metals exceeding NJSWQS/NRWQC
A Pond:  HQsNOEC < 1 based on 

amphibian endpoints
No further evaluation warranted

Carneys Point Uplands

Carneys Point Ponds
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Table 6
Summary of Tiered Exposure Evaluations and EI Conclusions

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Exposure Area
     Receptor Category

Tier I Exposure Summary Tier II Exposure Summary
Ecological Investigation

Conclusions and 
Recommendations

Wildlife Community:

HQsNOAEL > 1 for Hg in E Pond and 
B Pond based on maximum 
exposure point concentrations and 
maximum area use factors

HQsNOAEL < 1 for all other 
constituents and receptors

HQsNOAEL < 1 based on average 
exposure point concentrations and 
adjusted area use factors

HQsLOAEL < 1 for all COPECs and 
receptors

No further evaluation warranted on 
the basis of Tier II dose rate 
exposure models

Manufacturing Area Ponds:

Benthic Invertebrate Community
Greater constituent concentrations 
and variable SEM:AVS ratios in C 
Pond sediment

C Pond does not likely provide 
permanent aquatic habitat to 
support an abundant and diverse 
benthic community; Exceedances 
of SELs for two metals with variable 
SEM:AVS ratios 

Sediment metals in D Pond are not 
likely bioavailable based on 
SEM:AVS < 1

No further evaluation based on Tier 
II exposure evaluation

Herptile Community Negligible Risk No further evaluation conducted No further evaluation warranted

Wildlife Community:

HQsNOAEL > 1 for Hg and Cr in C 
Pond and D Pond based on 
maximum exposure point 
concentrations and maximum area 
use factors

HQsNOAEL > 1 for all other metals 
and receptors

HQsNOAEL < 1 based on average 
exposure point concentrations and 
adjusted area use factors

HQsLOAEL < 1 for all COPECs and 
receptors

No further evaluation warranted 
based on Tier II dose rate exposure 
models

B Basin:

Piscivorous Waterfowl Exposure 
Pathway:

No further evaluation warranted on 
the basis of ecological risk

Waterfowl and fish community surveys indicate an incomplete or 
insignificant exposure pathway for piscivorous waterfowl potentially 
foraging in B Basin
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Table 7
List of Target COPECs for Bouttown Creek Ditches

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Metals Select Or ganics
Arsenic Total PAHs (tPAH)

Beryllium N-Nitrosodiphenylamine (NDPA)
Cadmium
Chromium

Copper
Lead

Mercury
Nickel

Selenium
Zinc

Target COPECs
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Table 8
Summary of Sediment Results

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Analyte Units
Number of 
Samples

Number of 
Detections

Minimum 
Detected 

Concentration

Maximum 
Detected 

Concentration

Ecological 
Benchmark 

Concentration

Benchmark 
Type

Benchmark
Source

Background 
UTL 

Concentration

COPEC 
Decision

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)
ACENAPHTHENE UG/KG 2 1 250 250 16 ERL NJDEP 1998 NA Y
ACENAPHTHYLENE UG/KG 2 0 0 0 44 ERL NJDEP 1998 NA N
ANTHRACENE UG/KG 2 2 270 350 220 LEL NJDEP 1998 NA Y
BENZO(A)ANTHRACENE UG/KG 2 2 810 1400 320 LEL NJDEP 1998 NA Y
BENZO(B)FLUORANTHENE UG/KG 2 2 1500 4100 1800 AET NOAA 2006 NA Y
BENZO(G,H,I)PERYLENE UG/KG 2 2 500 740 170 LEL NJDEP 1998 NA Y
BENZO(K)FLUORANTHENE UG/KG 2 2 630 1300 240 LEL NJDEP 1998 NA Y
BENZO(A)PYRENE UG/KG 2 2 760 1100 370 LEL NJDEP 1998 NA Y
CHRYSENE UG/KG 2 2 1100 2000 340 LEL NJDEP 1998 NA Y
DIBENZ(A,H)ANTHRACENE UG/KG 2 1 210 210 60 LEL NJDEP 1998 NA Y
FLUORANTHENE UG/KG 2 2 1100 2500 750 LEL NJDEP 1998 NA Y
FLUORENE UG/KG 2 1 580 580 190 LEL NJDEP 1998 NA Y
INDENO(1,2,3-CD)PYRENE UG/KG 2 2 480 780 200 LEL NJDEP 1998 NA Y
NAPHTHALENE UG/KG 2 0 0 0 160 ERL NJDEP 1998 NA N
PHENANTHRENE UG/KG 2 2 170 690 560 LEL NJDEP 1998 NA Y
PYRENE UG/KG 2 2 840 2000 490 LEL NJDEP 1998 NA Y
Total PAHs (non-detects 50% detection limit) UG/KG 2 2 12465 14290 4000 LEL NJDEP 1998 NA Y
Total PAHs (non-detects as zeros) UG/KG 2 2 12150 14010 4000 LEL NJDEP 1998 NA Y
SEMI-VOLATILE ORGANIC COMPOUNDS
N-NITROSODIPHENYLAMINE UG/KG 1 1 310 310 28343 EqP DuPont CRG 2008 NA N
METALS
ARSENIC MG/KG 11 11 7.91 34.4 6 LEL NJDEP 1998 16.5 Y
BERYLLIUM MG/KG 11 5 0.449 3.47 NS -- -- 2.641 Y
CADMIUM MG/KG 11 11 0.667 16.1 0.6 LEL NJDEP 1998 2.28 Y
CHROMIUM MG/KG 11 11 42.8 71 26 LEL NJDEP 1998 79.12 N
COPPER MG/KG 11 11 37.3 911 16 LEL NJDEP 1998 170.2 Y
LEAD MG/KG 11 11 75 1020 31 LEL NJDEP 1998 296.8 Y
MERCURY MG/KG 11 11 0.784 12.2 0.2 LEL NJDEP 1998 0.712 Y
NICKEL MG/KG 11 11 20.8 52.3 16 LEL NJDEP 1998 58.64 N
SELENIUM MG/KG 11 2 5.79 18.3 5 -- BC ND Y
VANADIUM MG/KG 11 11 40.1 231 NS -- -- 115.5 Y
ZINC MG/KG 11 11 194 4100 120 LEL NJDEP 1998 1101 Y
SEM-AVS ANALYSES
CADMIUM UMOL/G 11 11 0.00152 0.00991 -- -- -- NA --
COPPER UMOL/G 11 11 0.0367 0.361 -- -- -- NA --
LEAD UMOL/G 11 11 0.0474 0.449 -- -- -- NA --
NICKEL UMOL/G 11 11 0.0178 0.0628 -- -- -- NA --
ZINC UMOL/G 11 11 0.372 6.3 -- -- -- NA --
Sum SEM UMOL/G 11 11 0.49412 7.09371 -- -- -- NA --
ACID VOLATILE SULFIDE (AVS) UMOL/G 11 10 0.92 18.4 -- -- -- NA --
SEM:AVS UMOL/G 11 11 0.033966848 4.72914 1 ESB USEPA 2005 NA Y
SEM-AVS/foc UMOL/GOC 11 11 -161.591 101.1520796 130 ESB USEPA 2005 NA N
OTHER PARAMETERS
PERCENT MOISTURE % 11 11 49.6 84.5 -- -- -- NA --
PERCENT FINE-GRAIN (<0.064 MM) % PASSING 11 11 34 95 -- -- -- NA --
TOTAL ORGANIC CARBON MG/KG 11 11 24500 150000 -- -- -- NA --
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Table 9
Summary of Sediment Interstitial Water Results

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision

Metals

ARSENIC µg/L D ND(7.2) -- -- -- ND(7.2) -- -- -- ND(7.2) -- -- -- ND(7.2) -- -- --
BERYLLIUM µg/L D ND(1.4) -- -- -- ND(1.4) -- -- -- ND(1.4) -- -- -- ND(1.4) -- -- --
CADMIUM µg/L D ND(2) -- -- -- ND(2) -- -- -- ND(2) -- -- -- ND(2) -- -- --
CHROMIUM µg/L D ND(3.4) -- -- -- ND(3.4) -- -- -- ND(3.4) -- -- -- ND(3.4) -- -- --
COPPER µg/L D ND(2.7) -- -- -- ND(2.7) -- -- -- ND(2.7) -- -- -- ND(2.7) -- -- --
LEAD µg/L D ND(6.9) -- -- -- ND(6.9) -- -- -- ND(6.9) -- -- -- ND(6.9) -- -- --
MERCURY µg/L D ND(0.056) -- -- -- ND(0.056) -- -- -- ND(0.056) -- -- -- ND(0.056) -- -- --
NICKEL µg/L D 8.8 92.9 0.09 N 3.3 95.2 0.03 N ND(1.8) -- -- -- ND(1.8) -- -- --
SELENIUM µg/L D ND(8.9) -- -- -- ND(8.9) -- -- -- ND(8.9) -- -- -- ND(8.9) -- -- --
VANADIUM µg/L D ND(2.5) -- -- -- ND(2.5) -- -- -- ND(2.5) -- -- -- ND(2.5) -- -- --
ZINC µg/L D 35.5 239.8 0.15 N ND(8.1) -- -- -- ND(8.1) -- -- -- ND(8.1) -- -- --

Water Quality Parameters

TOTAL HARDNESS AS CACO3 MG/L T 241 -- -- -- 248 -- -- -- 156 -- -- -- 171 -- -- --

Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration 1,2 HQ
COPEC 

Decision

Metals

ARSENIC µg/L D ND(7.2) -- -- -- ND(7.2) -- -- -- ND(7.2) -- -- -- ND(7.2) -- -- --

BERYLLIUM µg/L D ND(1.4) -- -- -- ND(1.4) -- -- -- ND(1.4) -- -- -- ND(1.4) -- -- --

CADMIUM µg/L D ND(2) -- -- -- ND(2) -- -- -- ND(2) -- -- -- ND(2) -- -- --

CHROMIUM µg/L D ND(3.4) -- -- -- ND(3.4) -- -- -- ND(3.4) -- -- -- ND(3.4) -- -- --

COPPER µg/L D ND(2.7) -- -- -- ND(2.7) -- -- -- ND(2.7) -- -- -- ND(2.7) -- -- --

LEAD µg/L D ND(6.9) -- -- -- ND(6.9) -- -- -- ND(6.9) -- -- -- ND(6.9) -- -- --

MERCURY µg/L D ND(0.056) -- -- -- ND(0.056) -- -- -- ND(0.056) -- -- -- ND(0.056) -- -- --

NICKEL µg/L D ND(1.8) -- -- -- ND(1.8) -- -- -- ND(1.8) -- -- -- ND(1.8) -- -- --

SELENIUM µg/L D ND(8.9) -- -- -- ND(8.9) -- -- -- ND(8.9) -- -- -- ND(8.9) -- -- --

VANADIUM µg/L D ND(2.5) -- -- -- ND(2.5) -- -- -- ND(2.5) -- -- -- ND(2.5) -- -- --

ZINC µg/L D ND(8.1) -- -- -- ND(8.1) -- -- -- ND(8.1) -- -- -- ND(8.1) -- -- --

Water Quality Parameters

TOTAL HARDNESS AS CACO3 MG/L T 102 -- -- -- 262 -- -- -- 153 -- -- -- 109 -- -- --

Result

Ecological 
Benchmark 

Concentration HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration HQ
COPEC 

Decision Result

Ecological 
Benchmark 

Concentration HQ
COPEC 

Decision

Metals

ARSENIC µg/L D ND(7.2) -- -- -- ND(7.2) -- -- -- ND(7.2) -- -- --

BERYLLIUM µg/L D ND(1.4) -- -- -- ND(1.4) -- -- -- ND(1.4) -- -- --

CADMIUM µg/L D ND(2) -- -- -- ND(2) -- -- -- ND(2) -- -- --

CHROMIUM µg/L D ND(3.4) -- -- -- ND(3.4) -- -- -- ND(3.4) -- -- --

COPPER µg/L D ND(2.7) -- -- -- ND(2.7) -- -- -- ND(2.7) -- -- --

LEAD µg/L D ND(6.9) -- -- -- ND(6.9) -- -- -- ND(6.9) -- -- --

MERCURY µg/L D ND(0.056) -- -- -- ND(0.056) -- -- -- ND(0.056) -- -- --

NICKEL µg/L D 5.7 62.9 0.09 N ND(1.8) -- -- -- ND(1.8) -- -- --

SELENIUM µg/L D ND(8.9) -- -- -- ND(8.9) -- -- -- ND(8.9) -- -- --

VANADIUM µg/L D 4.1 12 0.3417 N ND(2.5) -- -- -- ND(2.5) -- -- --

ZINC µg/L D 13.3 162.30 0.08 N ND(8.1) -- -- -- ND(8.1) -- -- --

Water Quality Parameters

TOTAL HARDNESS AS CACO3 MG/L T 152 -- -- -- 64.5 -- -- -- 157 -- -- --

Notes:
1.  NJ DEP Ecological Screening Criteria (2009) Freshwater (FW2) Chronic Criteria
2.  Ecological benchmark concentrations for nickel and zinc were adjusted for hardness based on the following formulas referenced in NJDEP Surface Water Quality Guidelines (2006):  Ni - WER[e (0.846(ln [hardness])+0.0584)]0.846 and Zn -  WER[e(0.8473(ln) [hardness])+0.884)]0.95.
ND - Not detected; method detection limit in parenthesis

Analyte Units
Dissolved/T

otal

ECOBCD-06

Analyte Units
Dissolved/T

otal

ECOBCD-07 ECOBCD-08
10/20/09 10/21/09 10/21/09 10/21/09

ECOBCD-05

ECOBCD-11
10/21/09

ECOBCD-09
10/22/09

ECOBCD-10
10/22/09

10/20/09
ECOBCD-04

10/20/09
ECOBCD-02

10/22/09
ECOBCD-03

Analyte Units
Dissolved/T

otal

ECOBCD-01
10/20/09
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Table 10
Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

f oc = 0.1100 toc f oc = 0.0636 toc f oc = 0.0512 toc

Csed (ug/g) Coc (ug/goc) ESBTUFCVi Csed (ug/g) Coc (ug/goc) ESBTUFCVi Csed (ug/g) Coc (ug/goc) ESBTUFCVi

Acenaphthene 491 0.25 2.2727 0.0046 0.15 2.3585 0.0048 0.14 2.7344 0.0056
Acenaphthylene 452 0.21 1.9091 0.0042 0.15 2.3585 0.0052 0.14 2.7344 0.0060
Anthracene 594 0.35 3.1818 0.0054 0.15 2.3585 0.0040 0.27 5.2734 0.0089
Benzo(a)anthracene 841 0.81 7.3636 0.0088 0.16 2.5157 0.0030 1.4 27.3438 0.0325
Benzo(a)pyrene 965 0.76 6.9091 0.0072 0.18 2.8302 0.0029 1.1 21.4844 0.0223
Benzo(b)fluoranthene 979 1.5 13.6364 0.0139 0.28 4.4025 0.0045 4.1 80.0781 0.0818
Benzo(k)fluoranthene 981 0.63 5.7273 0.0058 0.15 2.3585 0.0024 1.3 25.3906 0.0259
Chrysene 826 1.1 10.0000 0.0121 0.24 3.7736 0.0046 2 39.0625 0.0473
Fluoranthene 707 2.5 22.7273 0.0321 0.29 4.5597 0.0064 1.1 21.4844 0.0304
Fluorene 538 0.58 5.2727 0.0098 0.15 2.3585 0.0044 0.14 2.7344 0.0051
Naphthalene 385 0.21 1.9091 0.0050 0.15 2.3585 0.0061 0.14 2.7344 0.0071
Phenanthrene 596 0.69 6.2727 0.0105 0.17 2.6730 0.0045 0.17 3.3203 0.0056
Pyrene 697 2 18.1818 0.0261 0.27 4.2453 0.0061 0.84 16.4063 0.0235

S ESBTUFCV,13 = 0.1455 S ESBTUFCV,13 = 0.0589 S ESBTUFCV,13 = 0.3019
S ESBTUFCV 

b = 0.9866 S ESBTUFCV 
b = 0.3995 S ESBTUFCV 

b = 2.0471

Notes:
Shaded cells indicate samples with PAH mixtures that exceed concentrations protective of benthic organisms. (S ESBTU FCV > 1.0) 
Equilibrium Partitioning Sediment Benchmarks for PAH mixtures calculated as:

where:
ESBTUFCV = Equilibrium Partitioning Sediment Benchmark Toxic Unit based on the Final Chronic Value (FCV)

COCiPAHi = Organic-carbon-normalized sediment concentration of PAH i

COCiPAHiFCVi = Critical concentration of PAHi in sediment from USEPA (2000)

f oc = Fraction of organic carbon

a, The lower value of Coc,PAHi,FCVi and Coc,PAHi,Maxi was used in the calculation

b, An uncertainty factor of 6.78 was multiplied to S ESBTU FCV,13 to estimate S ESBTUFCV for 34 PAHs with 80% confidence (USEPA 2003).

Coc,PAHi,FCVi /

Coc,PAHi,Maxi
aPAH Compound

CWK-E-ECOBCD05(0-0.5) CWK-E-ECOBCD05(0-0.5)-DUPCWK-E-ECOBCD01(0-0.5)

�¦�¦ � 
i FCViPAHiOC

PAHiOC
FCV C

C
ESGTU

,,

,
�¦�¦ � 

i FCViPAHiOC

PAHiOC

FCV
C

C
ESGTU

,,

,
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Table 11
Derivation of Equilibrium Partitioning (EqP) Sediment Quality Guidelines for N-Nitrosodiphenylamine

Summary of Ecological Investigations in Carneys Point
DuPont Chambers Works Site

Deepwater, New Jersey

SEL 
(mg/kg) 

LEL 
(mg/kg) 

NEC 
(mg/kg) 

10000 3.16 3.11 198.23 3506 8.10 433 0.010 45 16 6

CWK BCD ECOBCD-05 0.21 63600 3.16 3.11 198.23 3506 8.10 433 0.0636 285 100 35.184

CWK BCD ECOBCD-05-DUP 0.31 51200 3.16 3.11 198.23 3506 8.10 433 0.0512 229 81 28.324

Notes:
1, Molecular weight
2, Lethal concentration for 50% of organisms tested based on QSAR in Hermens et al. (1984)
3, Acute-to-chronic ratio based on daphnid LC50:NOEC ratio reported in USEPA 2006 and Gersich and Milazzo (1990), respectively. 
4, Chronic no observed effect concentration calculated as the acute LC50 / ACR
5, Sediment Quality Benchmark:
    SEL - Severe effect level
    LEL - Lowest effect level
    NEC - No effect concentration
6, Shaded cells indicate that concentration exceeds calculated NEC benchmark

SQB5

log K ow log K oc MW1 Acute LC 50
2 

(µg/L)

Default 1% Sediment TOC Concentration: 

ACR3 Chronic NOEC 4 

(µg/L)
f TOCUnit Sample ID

Diphenylamine 
Concentration 

in Sediment 6 

(mg/kg)

Sediment 
TOC (mg/kg) 
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