FIGURE 16. A. Oiled marsh in Pennsylvania, near the airport, taken on 29 November 2004.
B. Oiled marsh at PA-4, on 3 December 2004. Much of the vegetation had already
died back, although Phragmites was still standing at the time of the spill.
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TABLE 9.

states combined).

Estimated recovery rate and total number of DSAY's created from oiled marsh (all

Oiling Degree Acres Services Present Post Spill
0.5yr lyr 2yr 3yr | 4yr DSAYS
\Very light 51.83 0.75 0.95 1 11.47
Light 40.89 0.5 0.75 1 22.54
Moderate 17.22 0 0.75 0.95 1 16.68
Heavy 6.53 0 0.5 0.75 0.9 1 9.33
Total 116.47 60.02
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200 200
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FIGURE 17. Estimated recovery of services over time for very lightly, lightly, moderately, and

heavily oiled marsh.
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4.6 Tributaries

Approximately 1,899 acres of shorelines, extensive wetlands, intertidal flats, and shallow
benthic habitats in six tributaries in New Jersey were oiled as a result of the spill. The majority of
tributaries were lightly oiled (1,216 acres), which was described as extensive dull to rainbow
sheens on the water within the tributaries.

Various aquatic and benthic resources inhabit the tributaries including fish, invertebrates,
crabs, terrapins, and birds. Oil slicks that stranded on the intertidal areas likely coated the habitat
and any organisms using the shoreline. Shoreline habitats were temporarily unavailable for
feeding or loafing for diamondback terrapins, wading birds and shorebirds. Oil sheens and slicks
on the water surface would have impacted water quality and reduced the use of these habitats by
wildlife such as birds and aquatic mammals. The shallow benthic habitats that are commonly
used by fish and crabs for feeding, protection from predators, and spawning were also likely
affected by floating oil, naturally dispersed oil, and submerged oil. Because some of the oil
became submerged, there was concern that the submerged oil may have contaminated the benthic
resources at the mouths of these tributaries by attaching to particulate matter in the water
column, becoming heavier and sinking in these low-energy habitats. In that situation, both
smothering effects and chronic toxicity effects from PAHs could impact sediment biota.

Table 10 shows the number of injured acres of habitat within the tributaries, the recovery
rate in years following the spill, and the number of DSAY's lost as a result of the spill. The initial
service losses in the tributaries extended for the first three months following the spill, when
floating oil was persistently observed throughout the tributaries. The floating oil had fouling and
coating impacts to the shoreline, water-surface, and upper water-column resources. The
tributaries have low dilution and flushing rates, thus oil in these systems would affect a
significant percentage of the resources present. Moderately oiled tributaries were estimated to
have a service loss of 65% as compared to baseline (35% services present). These areas had
black oil slicks on the surface and moderate shoreline oiling that would have been a source of
chronic releases of oil. Lightly oiled tributaries were estimated to have a service loss of 50% due
to the light and very light shoreline oiling and the presence of extensive oil sheen. Very lightly
oiled tributaries were estimated to have a service loss of 25% because of the presence of oil
sheen on the water surface.

During the Preassessment Phase, subtidal sediment samples were collected in Woodbury Creek,
Big Timber Creek, and Mantua Creek (three from each tributary). One sample from Woodbury
Creek measured 12.9 ppm NS&T PAHSs, and several other samples from Big Timber Creek and
Woodbury Creek were above adverse ecological effect thresholds (Shellenbarger Jones et al.
2006)." The Aquatics Technical Working Group designed and implemented a sediment sampling
and analysis plan to better characterize potential longer term ecological risks associated with
PAH concentrations in subtidal sediments within portions of the Delaware River (Donlan et al.,

! NS&T PAH:s include 18 primary PAHs and was the basis for toxicity estimates by the Aquatic Technical
Working Group. Adverse ecological effects thresholds were developed based on estimated background
concentrations and historical matched sediment chemistry-toxicity data (Shellenbarger Jones et al. 2006). The
analytical laboratory also provided a total PAH concentration which included alkylated congeners of the parent
PAHSs, among other compounds.
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2005). During the September 2005 sampling program (i.e., approximately 10 months after the
spill), two samples were collected each from the mouths of Mantua Creek and Raccoon Creek.
An initial screening of all samples was conducted using ultraviolet fluorescence spectroscopy,
and one sample from Mantua Creek was selected for detailed characterization of the PAHs using
Gas Chromatography/Mass Spectrometry (GC/MS), along with 19 samples from the mainstem of
the Delaware River. From the 20 samples with detailed characterization, a relationship between
screening PAH and total NS&T PAH concentrations was determined, and total NS&T PAH
concentrations were estimated for each sample. The samples from Mantua Creek had total NS&T
PAH values of 2.4 and 3.8 parts per million (ppm), with the higher sample having a petroleum
odor. The Raccoon Creek samples had estimated NS&T PAH values of 0.8 and 0.6 ppm. The
September 2005 samples from the tributaries were all below thresholds at which adverse
ecological effects may begin to be detected in Delaware River sediments.

The tributaries are important fish natal habitat. In recent research by Rice et al. (2000),
mostly motivated by the Exxon Valdez oil spill, they found that:

1.) “PAH are released from oil films and droplets at progressively slower rates with
increasing molecular weight leading to greater persistence of larger PAH;

2.) Eggs from demersally spawning fish species accumulate dissolved PAH released from
oiled sediments, even when the oil is heavily weathered; and

3.) PAH accumulated from aqueous concentrations of < 1 ppb can lead to adverse sequelae
appearing at random over an exposed individual's lifespan. These adverse effects likely
result from genetic damage acquire during early embryogenesis in response to PAH
exposure.”

Based on these results, it is possible that the shallow subtidal habitats in the tributaries
could be sites of some chronic exposure and injury, which has not been specifically included in
this assessment. While the samples in the tributaries are limited, the results of the Preassessment
Phase and September 2005 sediment analyses are generally consistent with a finding of moderate
impacts in the tributaries immediately following the spill, but recovery within 1 year.
Additionally, no oil was observed along the shorelines or released from subtidal sediments
during the 2005 site visits. Therefore, all oiled tributaries were assumed to have completely
recovered within 1 year.

Injury to the 1,899 acres of tributaries oiled as a result of the spill was calculated as 524
DSAYs. Figure 18 shows the recovery curves for the oiling categories for this habitat type.

TABLE 10. Estimated recovery rate and total number of DSAYSs created from the oiled
tributaries in NJ.

Oiling Degree Acres Services Present Post Spill
0.25yr lyr DSAYS
\Very light 583.25 0.75 1 108.16
Light 1216.08 0.5 1 375.29
Moderate 99.9 0.35 1 40.08
Heavy 0 0.00
Total 1899.23 523.53
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FIGURE 18. Assumed recovery of services over time for very lightly, lightly, and moderately
oiled tributaries. There were no heavily oiled tributaries.
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ECOLOGICAL SERVICES TABLES
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TABLE 1. Ecolo

ical services and functions that have been attributed to salt and brackish marsh habitats.

Ecological Function Examples of Metrics Consideration given for
Services Injury Quantification
Primary Production of plant material that forms Above-ground biomass
production the base of the primary food web and the | Below-ground biomass

detrital food web. Much of salt marsh
production is exported to adjacent
habitats as detritus.

Stem density
Species composition, richness, diversity,
evenness

Habitat for biota

Marshes serve as physical habitat for a
variety of organisms including birds
(herons, egrets, yellowlegs, etc.),
mammals, insects, fish and a suite of
invertebrates. The type and density of the
vegetation is often the primary
determinant of which species are served.

Canopy architecture of vegetation
Above-ground biomass

Species composition, richness, diversity,
evenness

Degree of usage by birds, mammals, etc.

Food web support

Related to primary productivity but
encompasses the entire system including
invertebrates that are food for higher
trophic levels that may only spend minor
amounts of time in the wetland.

Density and biomass of living
vegetation, infauna and epifauna
Macrophyte and benthic algae detritus
Species composition, richness, diversity,
evenness

Degree of use by higher trophic levels

Fish and shellfish
production

Marsh edge and ponds are important
nursery areas for fish and shellfish
Dense shellfish provide microhabitat for
a diverse assemblage of organisms that
contribute to overall system productivity
and species composition.

Density

Species composition
Diversity, Evenness
Biomass

Population demographics
Size class distributions

Sediment/shore-
line stabilization

Marsh vegetation serves to stabilize the
soil and prevent erosion during normal
tides, wave action or storm events

Shoreline change rates
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TABLE 1. Cont.

Water Filtration

The physical removal of particles and
nutrients from water flowing through the
wetlands.

Water quality metrics (turbidity)

Nutrient
removal/transfor
mation

Nutrients can be removed and converted
to plant material within the wetland and
thereby reduce the occurrence of algal
blooms and the resulting anoxic
conditions in the bay.

Water quality metrics (nutrients)

Sediment/toxicant
retention

Sediments can be filtered out in the
wetland rather than being transported to
the bay. Toxicants can be transported
adhering to sediment particles rather than
dissolved in the water and these will be
removed as well. Wetlands encourage
redox reactions around plant roots that
can detoxify many compounds

Sediment chemistry metrics

Soil development
and
biogeochemical
cycling

The soil is a living system that converts
chemicals from one form to another and
supports the growth of higher plants
through biogeochemical cycling and the
breakdown of detritus.

Soil and pore water nutrient
concentrations

Soil organic matter content

Nitrogen fixation/Denitrification rates

Storm Surge
Protection

The presence of wetland habitat serves as
a buffer between the bay and other
habitats. Wetland vegetation can absorb
wave energy and reduce the impacts to
habitats further inland.

Reduction of storm surge height and
velocity

Slow runoff from
upland

Marsh surface absorbs runoff from
upland, vegetation also slows flow
allowing more runoff to be absorbed

Water quality metrics (nutrients)

























Oil

Count |SCAT ID Date Segment ID Zone ID Category RPIChange RPI_GISCheck

Beach - East side of

436 279 12-Dec-04 NJ-12 Delaware Bay NO Matches SCAT form GIS Max oiling matches db
GIS Max oiling matches db, but shore segment

825 164 02-Dec-04 PA-4 | M Matches SCAT form names do not; okay

Beach - East side of
435 278 12-Dec-04 NJ-12 Delaware Bay NO Matches SCAT form GIS Max oiling matches db
30 110 | 02-Dec-04 NJ-1 B NO Matches SCAT form GIS max oiling matches db
120 97 30-Nov-04 NJ-5 C L Matches SCAT form GIS Max oiling matches db

SCAT does NOT list surface oil
type OR thickness unless it is in
the hand written notes which are
illegible; scat form scanned in as
de-7 instead of de-5; no change
292 277 11-Dec-04 DE-5 Branch Canal VL made GIS max oiling matches db

11-d

SCAT does NOT list surface oil
type unless it is in the hand
written notes which are illegible;
scat form scanned in as de-7

291 276 11-Dec-04 DE-5 C&D Canal CD-1 VL instead of de-5; no change made
SCAT form calls this segment NJ-
91 92 30-Nov-04 NJ-4 A H 3 not NJ-4 but okay GIS max oiling matches db

SCAT form lists ESI as freshwater
marsh, db lists ESI as 10C,
462 258 | 09-Dec-04 NJ-4 Site 8 changed to 10B

SCAT form lists ESI as freshwater
marsh, db lists ESI as 10C,
461 257 | 09-Dec-04 NJ-4 Site 7 changed to 10B

SCAT form lists ESI as freshwater
marsh, db lists ESI as 10C,
460 256 | 09-Dec-04 NJ-4 Site 6 changed to 10B

SCAT form lists ESI as freshwater
marsh, db lists ESI as 10C,
458 254 | 09-Dec-04 NJ-3 Site 4 changed to 10B
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Count

SCAT ID

Date

Segment ID

Zone ID

Oil
Category

RPIChange

RPI_GISCheck

457

253

09-Dec-04

NJ-3

Site 3

SCAT form lists ESI as freshwater
marsh, db lists ESI as 10C,
changed to 10B

456

252

09-Dec-04

NJ-3

Site 2

SCAT form lists ESI as freshwater
marsh, db lists ESI as 10C,
changed to 10B

455

251

09-Dec-04

NJ-3

Site 1

SCAT form lists ESI as freshwater
marsh, db lists ESI as 10C,
changed to 10B

408

172

03-Dec-04

DE-1

F-1

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

413

175

03-Dec-04

DE-1

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS Max oiling matches db, but shore segment
listed as DE-1 Zone H not DE-2 Zone H; Okay-
segment name discrepancy

412

174

03-Dec-04

DE-1

G-2

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

409

172

03-Dec-04

DE-1

F-2

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS Max oiling matches db, but shore segment
listed as DE-1 Zone F not DE-2 Zone F; Okay-
segment name discrepancy

407

173

03-Dec-04

DE-1

F-3

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

406

168

03-Dec-04

DE-1

Mid Zone

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

405

171

03-Dec-04

DE-1

Qil on Debris

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

NO; GPS segment at DE-1 Zone E not DE-2 Zone
E; Qiling for location Does not match; GIS had L,
was changed to M in GIS

404

170

03-Dec-04

DE-1

Mainly on Veg.

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db
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Count

SCAT ID

Date

Segment ID

Zone ID

Oil
Category

RPIChange

RPI_GISCheck

403

169

03-Dec-04

DE-1

Oiled Rack

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

402

168

03-Dec-04

DE-1

Lower Zone

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

401

167

03-Dec-04

DE-1

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

400

166

03-Dec-04

DE-1

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db

411

174

03-Dec-04

DE-1

G-1

Scat form segment entered as
DE-2 not DE-1 on SCAT Sheet; Is
DE-1 in GIS; not changed

GIS max oiling matches db
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TABLE 2. Manual review of the Access database after comparing the data to the original SCAT forms.

Count (Access Record changes)

Action

1 Added width measurement

1 Edited surface oil distribution number

2 Added surface oil distribution data & oil category

8 Added / edited ESI data

8 Added oil category data

18 Discrepancies noted but no changes made; will not affect analyses
149 Checked no change; matches SCAT form

TABLE 3. Manual review of GIS database after comparing the digital data to the Access database and SCAT forms:

Count (Access Record Changes)

Action

3 Incorrect oiling level assigned; fixed manually or were fixed during automatic check (see below)
5 Could not assess (no oiling category or no GPS location)
7 Discrepancies noted but could not decipher from SCAT forms or SCAT maps; no changes made
17 Segment name discrepancy but GIS maximum oiling matches Access; no changes made
103 GIS maximum oiling matches SCAT/ Access database
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TABLE 4. Comparison of oiling fields ("Oiling" and dates of oiling) in the GIS data to the existing oiling maximum fields
("Max_Oil" & Scat_MxOil):

Count (GIS Segment Changes) Action

New maximum oiling level based on edits in tasks 1 through 4. "RPIMax_Qil" updated to match
7 the edits.

Oiling level lower in the maximum fields than in the oiling fields. "RPIMax_Oil" updated to
8 match the oiling fields.

Oiling blank or lower in the oiling fields than in the maximum fields. "RPIMax_Qil" updated to
12 match the maximum fields.

Max_Qil, Scat_ MxQil, or both blank. "RPIMax_Qil" updated to match the maximum oiling from
34 the oiling fields or non-blank maximum fields.
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TABLE 5. Records of oiled segments from the GIS attribute table with discrepancies in the maximum oiling level field. These

records can be located in the GIS data based on the RPI_ID field.

New maximum oiling level based on RPI's edits in tasks 1 through 4. "RPIMax_Qil"" updated to match the edits.

RPI ID |scat id |[Zone ID |Max_OQil Scat_MxOQil RPIMax_Qil RPI_NOTES
535|DE-1 E LIGHT DE-1 LIGHT MEDIUM Oiling - Based on SCAT
503|NJ-1 C CLEAN NJ-1 CLEAN VERY LIGHT Oiling - Changed based on SCAT map
514|NJ-1 C CLEAN NJ-1 CLEAN VERY LIGHT Qiling - Changed based on SCAT map
532|NJ-1 C CLEAN NJ-1 CLEAN VERY LIGHT Oiling - Changed based on SCAT map
4212|NJ-1 C CLEAN NJ-1 CLEAN VERY LIGHT Oiling - Based on SCAT
4790|NJ-1 C CLEAN NJ-1 CLEAN VERY LIGHT Qiling - Changed based on SCAT map
4791|NJ-1 C CLEAN NJ-1 CLEAN VERY LIGHT Oiling - Changed based on SCAT map

Oiling lower in the maximum fields than in the oi

ling fields. "RPIMax_Qil"" updated to m

atch the oiling fields.

RPI_ID |scat id |Zone ID |Max_Oil Scat_MxOil RPIMax_Qil RPI_NOTES
4720|NJ-6 B VERY LIGHT NJ-6 VERY LIGHT LIGHT Oiling - Max_Oil VERY LIGHT
4151|PA-3 A LIGHT PA-3 LIGHT MEDIUM Oiling - Max_Oil LIGHT
4351|PA-3 A LIGHT PA-3 LIGHT MEDIUM Qiling - Max_Oil LIGHT
4353|PA-3 A LIGHT PA-3 LIGHT MEDIUM Qiling - Max_Oil LIGHT
4697|PA-3 A LIGHT PA-3 LIGHT MEDIUM Oiling - Max_Oil LIGHT
4777|PA-3 A LIGHT PA-3 LIGHT MEDIUM Qiling - Max_Oil LIGHT
4779|PA-3 A LIGHT PA-3 LIGHT MEDIUM Qiling - Max_Oil LIGHT
4780|PA-3 A LIGHT PA-3 LIGHT HEAVY Oiling - Max_Qil LIGHT

Max_Qil, Scat_MxQil, or both blank. "RPIMax_QOil" updated to match t

he maximum oiling from the oiling fields or non-blank maximum fields.

RPI ID |scat id |[Zone ID |Max_OQil Scat_MxOQil RPIMax_Qil RPI_NOTES
3942|DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
3943 DBRA CLEAN CLEAN Qiling - Scat_MxQil blank
3944|DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
3949 DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
3956/DBRA CLEAN CLEAN Qiling - Scat_MxQil blank
3970DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
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3979DBRA CLEAN CLEAN Oiling - Scat_MxQil blank
3980|DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
3992DBRA CLEAN CLEAN Oiling - Scat_MxQil blank
3994|DBRA CLEAN CLEAN Oiling - Scat_MxQil blank
4004|DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
4005|DBRA CLEAN CLEAN Oiling - Scat_MxOQil blank
5385|DBRA CLEAN CLEAN Oiling - Scat_MxQil blank
5386|DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
5389|DBRA CLEAN CLEAN Qiling - Scat MxOil blank
5390|DBRA CLEAN CLEAN Oiling - Scat_MxOQil blank
5393|DBRA CLEAN CLEAN Oiling - Scat_MxOil blank
5395DBRA CLEAN CLEAN Oiling - Scat MxOQil blank
4590|NJ-8 Al NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil Blank
1352|NJ-8 A2 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
1427|NJ-8 A2 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
1346|NJ-8 A3 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
5418|NJ-8 A3 NJ-8 VERY LIGHT VERY LIGHT Qiling - Max_OQil Blank
1314|NJ-8 Bl NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
5419|NJ-8 Bl NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil Blank
1269|NJ-8 B2 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
1283|NJ-8 B2 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
1285|NJ-8 B2 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
1303|NJ-8 B2 NJ-8 VERY LIGHT VERY LIGHT Qiling - Max_Qil blank
5420|NJ-8 B2 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil Blank
1232|NJ-8 B3 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil blank
4451|NJ-8 B3 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil Blank
5421|NJ-8 B3 NJ-8 VERY LIGHT VERY LIGHT Oiling - Max_Qil Blank
4682 LIGHT Qiling - Max_Oil Blank & Scat_MxOil blank

Qiling blank or lower in the oili

ng fields than in the maximum fields. "RPIMax_QOil"" updated to match the maximum fields.

RPI ID |scat id |[Zone ID |Max_OQil Scat_MxOQil RPIMax_Oil RPI_NOTES
5381DE-1 H MEDIUM DE-1 MEDIUM MEDIUM Oiling - LIGHT from RPI Script
5382|DE-1 H MEDIUM DE-1 MEDIUM MEDIUM Qiling - LIGHT from RPI Script
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4736|NJ-3 A MEDIUM NJ-3 MEDIUM MEDIUM Oiling - Blank from RPI Script
5370|NJ-3 A MEDIUM NJ-3 MEDIUM MEDIUM Oiling - Blank from RPI Script
5371|NJ-3 A MEDIUM NJ-3 MEDIUM MEDIUM Oiling - Blank from RPI Script

813|NJ-4 C CLEAN NJ-4 CLEAN CLEAN Oiling - Blank from RPI Script
4406|NJ-4 E MEDIUM NJ-4 MEDIUM MEDIUM Qiling - Blank from RPI Script
4476|NJ-4 E LIGHT NJ-4 LIGHT LIGHT Oiling - Blank from RPI Script
4776|NJ-4 E MEDIUM NJ-4 MEDIUM MEDIUM Oiling - Blank from RPI Script
4404|NJ-5 C VERY LIGHT NJ-5 VERY LIGHT VERY LIGHT Qiling - Blank from RPI Script

890|NJ-5 D CLEAN NJ-5 CLEAN CLEAN Qiling - Blank from RPI Script
4236|NJ-5 D CLEAN NJ-5 CLEAN CLEAN Oiling - Blank from RPI Script

TABLE 6. ESI edits for the GIS data (task 6 from above):

Count (GIS Segment Changes)

Action

44 Tinicum Island segments updated with ESI from the SCAT forms.
VVegetated bluff segments on the main river channel updated with ESI from the SCAT forms or
171 adjacent ESI classifications.




TABLE 7. Records of ESI segments from the GIS attribute table with discrepancies in the ESI
field. These records can be located in the GIS data based on the RPI_ID field.

Tinicum Island ESI| updates.
RPI ID|scat_id|Zone ID ESI RPI_ESI|RPI_NOTES
4506|PA-7 |A 10A 3 ESI - Changed to 3 based on SCAT
4507|PA-7 |A 10A 3 ESI - Changed to 3 based on SCAT
5396|PA-7 |A 10A 3 ESI - Changed to 3 based on SCAT
5411PA-7 |A 10A 3 ESI - Changed to 3 based on SCAT
5397|PA-7 |B 10A 3 ESI - Changed to 3 based on SCAT
5398|PA-7 |B 10A 3 ESI - Changed to 3 based on SCAT
4196|PA-7 |C 10A 3 ESI - Changed to 3 based on SCAT
4197|PA-7 |C 10A 3 ESI - Changed to 3 based on SCAT
4198/PA-7 |C 10A 3 ESI - Changed to 3 based on SCAT
5363|PA-7 |C 10A 3 ESI - Changed to 3 based on SCAT
5399|PA-7 |C 10A 3 ESI - Changed to 3 based on SCAT
4194 PA-7 D 10A 3 ESI - Changed to 3 based on SCAT
4195PA-7 D 10A 3 ESI - Changed to 3 based on SCAT
5364|PA-7 |D 10A 3 ESI - Changed to 3 based on SCAT
5400/PA-7 |D 10A 3 ESI - Changed to 3 based on SCAT
4742PA-7 |E 10A 3 ESI - Changed to 3 based on SCAT
5402|PA-7 |E 10A 3 ESI - Changed to 3 based on SCAT
T72IPA-7 |F 10A 5 ESI - Changed to 5 based on SCAT
4193|PA-7 |F 10A 5 ESI - Changed to 5 based on SCAT
4743|PA-7 |F 10A 5 ESI - Changed to 5 based on SCAT
4744 PA-7 |F 10A 5 ESI - Changed to 5 based on SCAT
4192PA-7 |G 10A 3 ESI - Changed to 3 based on SCAT
4745PA-7 H 10A 3 ESI - Changed to 3 based on SCAT
5359|PA-7 |H 10A 5 ESI - Changed to 5 based on SCAT
5360/PA-7 |H 10A 3 ESI - Changed to 3 based on SCAT
5361PA-7 |H 10A 5 ESI - Changed to 5 based on SCAT
4516|PA-7 |l 10A 5 ESI - Changed to 5 based on SCAT
4517PA-7 |l 10A 5 ESI - Changed to 5 based on SCAT
4515|PA-7 |J 10A 6A ESI - Changed to 6A based on SCAT
4511PA-7 |K 10A 5 ESI - Changed to 5 based on SCAT
5404|PA-7 K 10A 5 ESI - Changed to 5 based on SCAT
5405|PA-7 |L 10A 5 ESI - Changed to 5 based on SCAT
5406|PA-7 |L 10A 5 ESI - Changed to 5 based on SCAT
4510|PA-7 M 10A 5 ESI - Changed to 5 based on SCAT
5407|PA-7 M 10A 5 ESI - Changed to 5 based on SCAT
5408|PA-7 |M 10A 5 ESI - Changed to 5 based on SCAT
5362|PA-7 |N 10A 5 ESI - Changed to 5 based on SCAT
5409|PA-7 |N 10A 5 ESI - Changed to 5 based on SCAT
4508|PA-7 |O 10A 5 ESI - Changed to 5 based on SCAT
4509PA-7 |O 10A 5 ESI - Changed to 5 based on SCAT
4512|PA-7 |O 10A 5 ESI - Changed to 5 based on SCAT
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4513|PA-7 |O 10A 5 ESI - Changed to 5 based on SCAT
4514PA-7 |O 10A 5 ESI - Changed to 5 based on SCAT
5410/PA-7 |O 10A 5 ESI - Changed to 5 based on SCAT
Vegetated Bluff ESI updates.
RPI ID|scat_id|Zone ID ESI RPI_ESI|RPI_NOTES
546|NJ-1  |A 8A 1B ESI - based on SCAT
547INJ-1  |A 8A 1B ESI - based on SCAT
4159|NJ-1 A 8A 1B ESI - based on SCAT

535|NJ-1  |C 8A 5 ESI - Based on SCAT
4605|NJ-1 |C 8A 5 ESI - based on SCAT
4606|NJ-1 |C 8A 5 ESI - based on SCAT
4607|NJ-1  |C 8A 5 ESI - based on SCAT
4608|NJ-1 |C 8A 5 ESI - based on SCAT
4609NJ-1 |C 8A 5 ESI - based on SCAT
4610|NJ-1  |C 8A 5 ESI - based on SCAT
4611INJ-1  |C 8A 5 ESI - based on SCAT
4613NJ-1  |C 8A 5 ESI - based on SCAT
4627|NJ-3  |C 8A 5 ESI - based on SCAT
4628|NJ-3 |C 8A 5 ESI - based on SCAT
4723NJ-3 |C 8A 5 ESI - based on SCAT
4736|NJ-3 |C 8A 5 ESI - based on SCAT
4737NJ-3 |C 8A 5 ESI - based on SCAT
5368|NJ-3 |C 8A 5 ESI - based on SCAT
5369|NJ-3 |C 8A 5 ESI - based on SCAT
5437|NJ-3 |C 8A 5 ESI - based on SCAT
5438NJ-3 |C 8A 5 ESI - based on SCAT
5439|NJ-3 |C 8A 5 ESI - based on SCAT
5440NJ-3 |C 8A 5 ESI - based on SCAT
4162|NJ-3 H 8A 5 ESI - based on SCAT
5445NJ-3 |H 8A 5 ESI - based on SCAT
5447\NJ-3 H 8A 5 ESI - based on SCAT
5448|NJ-3 |l 8A 5 ESI - based on SCAT
5449|NJ-3 |l 8A 5 ESI - based on SCAT
4163|NJ-3  |J 8A 5 ESI - based on SCAT
4164|NJ-3 |J 8A 5 ESI - based on SCAT
5450NJ-3 |J 8A 5 ESI - based on SCAT
4639|INJ-3 K 8A 5 ESI - based on SCAT
4905|NJ-3 K 8A 5 ESI - based on SCAT
5451|NJ-3 K 8A 5 ESI - based on SCAT
4640|NJ-3  |L 8A 5 ESI - based on SCAT
4641NJ-3 L 8A 5 ESI - based on SCAT
4906|NJ-3 |L 8A 5 ESI - based on SCAT
4907|NJ-3  |L 8A 5 ESI - based on SCAT
4908|NJ-3 |L 8A 5 ESI - based on SCAT
5452|NJ-3 |L 8A 5 ESI - based on SCAT
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4338|NJ-3 |[WOODBURY [8A 10A ESI - based on SCAT
4339|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4340|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4341|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4342|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4345|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4346|NJ-3 |[WOODBURY [8A 10A ESI - based on SCAT
4497|NJ-3  |WOODBURY [8A 10A ESI - based on SCAT
4498|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4499|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4655|NJ-3  |WOODBURY [8A 10A ESI - based on SCAT
4656|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4657|NJ-3  |WOODBURY [8A 10A ESI - based on SCAT
4658|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4911|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
4912|NJ-3 |WOODBURY [8A 10A ESI - based on SCAT
5446|NJ-3 |WOODBURY |8A 5 ESI - based on SCAT
799INJ-4 |B 8A 10A ESI - based on adjacent segment
813|NJ-4 |C 8A 10A ESI - based on SCAT
4171INJ-4 |C 8A 10A ESI - based on SCAT
4172|NJ-4 |C 8A 10A ESI - based on SCAT
815|NJ-4 |D 8A/10A |10A ESI - based on SCAT
825NJ-4 D 8A 10A ESI - based on SCAT
4179|NJ-4 D 8A 10A ESI - based on SCAT
4766|NJ-4 |D 8A 10A ESI - based on SCAT
4767|NJ-4 D 8A 10A ESI - based on SCAT
870INJ-4 |E 8A 1A ESI - based on SCAT
4411INJ-4 |E 8A 1A ESI - based on SCAT
4413|NJ-4 |E 8A 1A ESI - based on SCAT
4476|NJ-4 |E 8A 1B ESI - based on SCAT
496|PA-1 |B 8A 1B ESI - based on SCAT
499|PA-1 B 8A 1B ESI - based on SCAT
4148|PA-4 |B 8A 5 ESI - based on SCAT
4149|PA-4 |C 8A 5 ESI - based on SCAT
4872|PA-4 D 8A 5 ESI - based on SCAT
4873PA-4 D 8A 5 ESI - based on SCAT
4146|PA-5 |D 8A 6A ESI - based on SCAT
783 8A 10A ESI - based on SCAT
4913 8A 10A ESI - based on SCAT
4914 8A 10A ESI - based on SCAT
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TABLE E-1. Total estimated area (acres) of exposed shoreline for each habitat type in

Delaware.
- - Lower - Total By |Percent of

Habitat Type OL'eI\'/:? S(h :gfé';)]e Intertidal -I(-;g?ésl;iit Habita'i/ Total
Zone (acres)* (Acres) Oiling

Seawalls Very Light 1.75 1.75 1.46%
Light 1.07 1.07 0.89%

Moderate 0.00 0.00 0.00%

Heavy 0.00 0.00 0.00%

Subtotals 2.82 2.82 2.35%
Sand/Mud Substrate |Very Light 0.95 4.09 45.34 50.38 41.92%
Light 0.22 0.00 0.00 0.22 0.18%

Moderate 0.66 0.00 0.66 0.55%

Heavy 0.00 0.00 0.00 0.00%
Subtotals 1.83 4.09 45.34 51.26 | 42.66%
Coarse Substrate Very Light| 12.80 12.80 10.65%
Light 14.02 14.02 11.67%

Moderate 4,94 4.94 4.11%

Heavy 0.00 0.00 0.00%
Subtotals 31.76 31.76 26.43%
[Marsh Very Light| 20.48 20.48 17.04%
Light 13.77 13.77 11.46%

Moderate 0.08 0.08 0.07%

Heavy 0.00 0.00 0.00%
Subtotals 34.33 34.33 28.57%
TOTAL MAINSTEM HABITATS 120.17 100%
Tributaries Very Light 0.00 0.00 0.00%
Light 0.00 0.00 0.00%

Moderate 0.00 0.00 0.00%

Heavy 0.00 0.00 0.00%

Subtotals 0.00 0.00 0.00%
TOTAL OILED TRIBUTARIES 0.00 0.00%

*  Lower ITZ values were only shown separately for the sand/mud substrate because they represented
the majority of the injury for the sand/mud substrate category.

** Tidal flat acreage under the sand beach habitat includes flats from both sand beach and marsh habitat
categories.
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TABLE E-2. Total estimated area (acres) of exposed shoreline for each habitat type in New

Jersey.

(Acres) | Zone (acres) (acres) 1
(acres) Oiling
Seawalls Very Light 5.33 5.33 0.68%
Light 9.30 9.30 1.19%
Moderate 3.60 3.60 0.46%
Heavy 1.23 1.23 0.16%
Subtotals 19.46 19.46 2.48%

Sand/Mud

Substrate Very Light 6.33 33.24 489.91 529.48 67.61%
Light 8.26 16.99 132.40 157.65 20.13%
Moderate 5.97 0.00 5.97 0.76%
Heavy 5.07 0.00 5.07 0.65%
Subtotals 25.63 50.23 622.31 698.17 89.14%
Coarse Substrate| Very Light 3.12 3.12 0.40%
Light 26.96 26.96 3.44%
Moderate 11.34 11.34 1.45%
Heavy 5.21 5.21 0.67%
Subtotals 46.63 46.63 5.95%
Marsh Very Light 9.64 9.64 1.23%
Light 3.88 3.88 0.50%
Moderate 3.32 3.32 0.42%
Heavy 2.09 2.09 0.27%
Subtotals 18.93 18.93 2.42%
TOTAL MAINSTEM HABITATS 783.19 100%
Tributaries Very Light | 583.25 583.25 30.71%
Light 1216.08 1216.08 | 64.03%
Moderate 99.90 99.90 5.26%

Heavy 0 0 0
Subtotals 1899.23 1899.23 100%
TOTAL OILED TRIBUTARIES 1899.23 100%

* Lower ITZ values were only shown separately for the sand/mud substrate because they represented
the majority of the injury for the sand/mud substrate category.
** Tidal flat acreage under the sand beach habitat includes flats from both sand beach and marsh habitat

categories.
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TABLE E-3. Total estimated area (acres) of exposed shoreline for each habitat type in
Pennsylvania.

- , Lower : Total By |Percent of

Habitat Type OLLI\'/E? S? :gf:sr)]e Intertidal I;g?égﬁt Habita%/ T_o_tal
Zone (acres)* (acres) Oiling

Seawalls Very Light 1.58 1.58 0.19%
Light 7.35 7.35 0.89%

Moderate 26.86 26.86 3.25%

Heavy 1.31 1.31 0.16%

Subtotals 37.10 37.10 4.49%
Sand/Mud Substrates| Very Light 0.11 18.36 142.18 160.65 19.46%
Light 1.50 9.95 147.14 158.59 19.21%

Moderate 3.32 205.48 208.80 25.29%

Heavy 3.17 135.20 138.37 16.76%
Subtotals 8.10 28.31 630.00 666.41 | 80.72%
Coarse Substrate Very Light 0.31 0.31 0.04%
Light 25.09 25.09 3.04%

Moderate 20.63 20.63 2.50%

Heavy 12.81 12.81 1.55%

Subtotals 58.84 58.84 7.13%
Marsh Very Light| 21.71 21.71 2.63%
Light 23.24 23.24 2.81%

Moderate 13.81 13.81 1.67%

Heavy 4.44 4.44 0.54%

Subtotals 63.20 63.20 7.66%
TOTAL MAINSTEM HABITATS 825.55 100%
Tributaries Very Light 0.00 0.00 0.00%
Light 0.00 0.00 0.00%

Moderate 0.00 0.00 0.00%

Heavy 0.00 0.00 0.00%

Subtotals 0.00 0.00 0.00%
TOTAL OILED TRIBUTARIES 0.00 0.00%

*  Lower ITZ values were only shown separately for the sand/mud substrate because they represented
the majority of the injury for the sand/mud substrate category.
** Tidal flat acreage under the sand beach habitat includes flats from both sand beach and marsh habitat

categories.
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SEAWALLS

TABLE F-1. Recovery rate and total number of DSAYSs lost for oiled seawalls in Delaware

(DE).
Qiling Degree Acres Services Present Post Spill
0.5yr 1lyr 2yr DSAYS
\Very Light 1.75 0.95 1 0.06
|Light 1.07 0.85 1 0.12
[Moderate 0 0 0.85 1 0.00
[Heavy 0 0 0.85 1 0.00
Total 2.82 0.18

TABLE F-2. Recovery rate and total number of DSAYSs lost for oiled seawalls in New Jersey

(NJ).
Qiling Degree Acres Services Present Post Spill
0.5yr 1lyr 2yr DSAYS
\VVery Light 5.33 0.95 1 0.20
[Light 9.3 0.85 1 1.03
[Moderate 3.6 0 0.85 1 3.06
[Heavy 1.23 0 0.85 1 1.04
Total 19.46 5.33

TABLE F-3. Recovery rate and total number of DSAYSs lost for oiled seawalls in Pennsylvania

(PA).
Qiling Degree Acres Services Present Post Spill
0.5yr lyr 2yr DSAYS
\Very Light 1.58 0.95 1 0.06
[Light 7.35 0.85 1 0.82
[Moderate 26.86 0 0.85 1 22.81
[Heavy 1.31 0 0.85 1 1.11
Total 37.1 24.80
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SAND/MUD SUBSTRATES

TABLE F-4. Estimated recovery rate and total number of DSAYS lost for oiled sand/mud

substrates in DE.

Oiling Degree Acres Services Present Post Spill
0.5yr lyr 2yr 3yr DSAYs
\Very light 50.38 0.5 0.75 0.95 1 30.14
|Light 0.22 0.5 0.75 0.9 1 0.14
|Moderate 0.66 0 0.5 0.8 1 0.85
[Heavy 0 0 05 | 075 1 0.00
Total 51.26 31.13

TABLE F-5. Estimated recovery rate and total number of DSAYs lost for oiled sand/mud

substrates in NJ.

Qiling Degree Acres Services Present Post Spill
0.5yr 1lyr 2yr 3yr DSAYs
Very light 529.48 0.5 0.75 0.95 1 316.77
|Light 157.65 0.5 0.75 0.9 1 101.75
[Moderate 5.97 0 05 0.8 1 7.71
|Heavy 5.07 0 0.5 0.75 1 6.78
Total 698.17 433.00

TABLE F-6. Estimated recovery rate and total number of DSAYSs lost for oiled sand/mud

substrates in PA.

Oiling Degree Acres Services Present Post Spill
0.5yr lyr 2yr 3yr DSAYs
Very light 160.65 0.5 075 | 095 1 96.11
[Light 158.59 0.5 0.75 0.9 1 102.35
[Moderate 208.8 0 0.5 0.8 1 269.52
[Heavy 138.37 0 05 0.75 1 185.13
Total 666.41 653.11
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COARSE SUBSTRATES

TABLE F-7. Estimated recovery rate and total number of DSAY's lost for oiled coarse
substrates in DE.

Oiling Degree] Acres Services Present Post Spill

0.5yr 1yr 2yr 3yr 4yr Syr DSAYs
\Very light 12.68 0.75 0.85 0.95 1 4.32
[Light 14.02 0.5 0.75 | 0.9 1 9.05
[Moderate 4.94 0 05 | 075 | 0.9 1 7.06
[Heavy 0 0 05 | 075 [ 09 [ 099 | 1 0.00
Total 31.64 20.43

TABLE F-8. Estimated recovery rate and total number of DSAY's lost for oiled coarse
substrates in NJ.

Oiling Degree] Acres Services Present Post Spill

0.5yr lyr 2yr 3yr 4yr Syr DSAYs
\Very light 3.12 0.75 0.85 | 0.95 1 1.06
[Light 26.96 0.5 0.75 0.9 1 17.40
[Moderate 11.34 0 05 | 075 | 0.9 1 16.21
[Heavy 521 0 05 | 075 [ 09 [ 099 | 1 7.49
Total 46.63 42.17

TABLE F-9. Estimated recovery rate and total number of DSAYSs lost for oiled coarse
substrates in PA.

Oiling Degree] Acres Services Present Post Spill

0.5yr lyr 2yr 3yr 4yr Syr DSAYs
Very light 0.31 0.75 0.85 | 0.95 1 0.11
[Light 25.09 0.5 0.75 0.9 1 16.19
[Moderate 20.63 0 05 | 075 | 09 1 29.49
|Heavy 12.81 0 0.5 0.75 0.9 0.99 1 18.43
Total 58.84 64.21
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MARSHES

TABLE F-10. Estimated recovery rate and total number of DSAY's created from oiled marsh in

DE.
Oiling Degree Acres Services Present Post Spill
0.5yr lyr 2yr 3yr | 4yr DSAYS
\Very light 20.48 0.75 0.95 1 4.53
|Light 13.77 0.5 0.75 1 7.59
|Moderate 0.08 0 0.75 | 0.95 1 0.08
[Heavy 0 0 05 [ 075 | 09 | 1 0.00
Total 34.33 12.20

TABLE F-11. Estimated recovery rate and total number of DSAY's created from oiled marsh in

NJ.
Oiling Degree Acres Services Present Post Spill
0.5yr lyr 2yr 3yr | 4yr DSAYS
\Very light 9.64 0.75 0.95 1 2.13
[Light 3.88 0.5 0.75 1 2.14
[Moderate 3.32 0 075 [ 095 | 1 3.22
[Heavy 2.09 0 05 [ 075 | 09 | 1 2.99
Total 18.93 10.48

TABLE F-12. Estimated recovery rate and total number of DSAY's created from oiled marsh in

PA.
Oiling Degree Acres Services Present Post Spill
0.5yr lyr 2yr 3yr | 4yr DSAYS
\Very light 21.71 0.75 0.95 1 4.81
|Light 23.24 0.5 0.75 1 12.81
[Moderate 13.81 0 075 | 095 | 1 13.38
[Heavy 4.44 0 05 | 075 | 09 | 1 6.35
Total 63.2 37.34
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Common Name Scientific Life Habitat Type | Seasonality Breeglmg Reproductive Food Sources
Name Span Period Age Sources
Zooplankton
Copepods Halicyclops Weeks to | Estuarine waters Most All year Phytoplankton | 19
fosteri Months | with the salinity in | abundant
the 2 to 6 ppt mainly in
range spring and
summer
Copepods Eurytemora Weeks to | Estuarine waters Most All year Phytoplankton | 19
affinis, Months | with the salinity in | abundant
the 1 to 10 ppt mainly in fall,
range winter, and
spring
Copepods Acartia tonsa Weeks to | Estuarine waters Most All year Phytoplankton | 19
Months | with the salinity in | abundant
the 5- to 20 ppt mainly in
range winter and
spring
Copepods Axartia Weeks to | Estuarine waters Most All year Phytoplankton | 19
hudsonica Months | with the salinity in | abundant
the 5- to 20 ppt mainly in
range summer and
fall
Copepods Pseudodiaptomus | Weeks to | Estuarine waters Most All year Phytoplankton | 19
pelagicus Months | with the salinity in | abundant
the 15- to 20 ppt mainly in
range summer and
fall
Copepods Oithona colcarva | Weeks to | Estuarine waters Most All year Phytoplankton | 19
Months | with the salinity in | abundant
the 15- to 30 ppt mainly in
range summer and
fall
Insects
Damselflies Enallagma Weeks to | Wetland habitats Present all 19
Months year, flight
period May to
August

Insects
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Benthic
Macroinvertebrates

Aquatic Earthworm Limnodrilus Mud/sand bottom | Present all Organic 19
in freshwater year particulate
matter
Midge larvae Chironomus Mud/sand bottom Small 19
in freshwater particulate
organic matter
Crustaceans
Amphipod Gammarus sp. <lyear | Shallow water Feb-Oct 28
areas
Blue crab Callinectes 3 years Shallow waters in | Shallow Peak 18 Months Detritovore 19,22
sapidus spring, summer, waters (< 4 spawning and scavenger,
and fall and meters) in late July to plans, small
deeper waters in spring, early inverts, fish
winter summer and August and other
fall, and in the crabs
deeper
channels in
winter
Horseshoe crab Limulus 14-19 yr | Sandy beaches for | Present all Spawning 11yr. Larvae feed on | 19,12
polyphemus spawning. Adults | year begins late nematodes,
and juveniles are April and nereis, and
subtidal. peaks polychaetes,
between juveniles and
mid-May adults feed on
to mid- marine worms,
June shellfish, razor
clams,
softshell clams
Mysid Mysidopsis sp. 6to8 Sandy bottom Present all Late winter | 30 days Algae, 19,18
months with salinity of 1 | year through plankton,
ppt. summer detritus
Fiddler crabs Uca spp. 1to 1.5 | Tidal flats and Present 1 year. Particulate 19,239
yrs banks in intertidal | throughout organic matter
intermediate the year in muddy
marsh zone substrates.
Grass shrimp Palaemonetes 6013 Shallow tidal Present February to | 1.5 to 2 months | Epiphytic 19,24
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spp. months streams and quiet | throughout October plants,
embayment the year meiofauana,
shorelines infauna,
zooplankton,
algae, detritus
Bivalves
Eastern elliptio Elliptio Approx. | any permanent Present April - 30
Complanata 10-15 body of water, in | throughout August
yrs canals and the year
reservoirs with
quiet water and
muddy bottom, as
well as in large
rivers with strong
current and heavy
gravel and rocks
Asiatic clam Corbicula 7yrs Stream pools on Present Spring to 2-4 months 29
fluminea fine, clean sand throughout fall
and coarse the year
substrate
Ribbed mussels Geukensia 15 years | Intertidal zone on | Present June to 2 years 19,8
mdissa peat, roots and throughout August
bridge pilings the year
Eastern oyster Crassostrea Upto 20 | Shallow subtidal Present Spawning 2yr. Suspension 19
virginica years hard substrates throughout July and feeder,
with a salinity the year August phytoplankton,
range of 5-30 ppt bacteria,
detritus
Gastropods
Coffee-bean snails Melampus High marsh Present 19
bidentatus throughout
the year
Mud snails Ilyanassa Low intertidal Present 19
obsoleta mud/sand flats throughout
the year
Fish
Striped bass Morone saxatilis | Over 20 | Throughout the Present Spawning Male 4 years, Fish, worms, 19
years Delaware River throughout April female 8-9 years. | squid
and Bay ssytem the year through
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June.

Oyster toadfish Opsanus tau 8 years Hard substrate Present Spawn A variety of 19
areas with salinity | throughout May to crustaceans,
of 10-30 ppt the year September mollusks, and
polychaetes.
Hogchoker Trinectes Present in Present all Spawn 70 millimeters 19
maculatus salinities ranging | year but most | May to
from 0 to 35.5 ppt | abundant late | September
spring to early
fall.
Bluefish Pomatomus 12 yrs Typically in Adults most Spawn 2yr Atlantic 19,15
saltatrix salinities higher abundant in offshore menhaden,
than 15 ppt April and from June yellow perch,
May. to August weakfish,
Juveniles are shrim, squid,
present June blue crab, and
to November annelid
worms.
Carp Cyprinus carpio | 20 years | Shallow island Present all Late spring | Males 3 to 10 Filamentous 19
backchannelsand | year to early yrs, females 4 to | algae, snails,
mudflats in spring August 16 years annelids,
through fall, and midge larvae,
deeper water zooplankton,
overwinter phytoplankton
and plant
material
Brown bullhead catfish Ameiurus 12 years | Demersal in Present all Late spring | 2 to 3 years Omnivorous 19,7
nebulosus shallow year and
warmwater areas summer
with slow moving
current and
abundant aquatic
vegetation and
sand to mud
bottoms
Channel catfish Icatlurus 15t020 | Large rivers with | All year Late spring | 4 to 5 years Omnivorous 19,7
punctatus years low gradients, in and
deep pools with summer
submerged cover
White catfish Ameiurus catus 11 years | River channels All year Summer 3-4 Omnivorous 19,7
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and streams with
sluggish water and
in estuaries with
salinities up to 8

ppt

Spot Leiostomus 5 years Lower salinity Early spring December | 2 years Neomysis, 19
xanthurus areas with mud an | to fall to March copepods, and
detrital bottoms polycheates
Atlantic croaker Micropagonias 2-4 Young of year Early spring October to | 2 years Neomysis, 19
undulatus years occupy soft to fall February copepods, and
substrates while polycheates
adulst occur near
oyster beds
Black drum Pogonias cromis | 43 years | Low or now Early spring May to 5 years Benthic 19
current usually to fall June invertebrates,
over mud bottoms copepods,
amphipods,
annelids,
mollusks,
decapods.
American eel Anguilla rostrata | 10to 22 | Larger eels in Present Fall Females 12-22 Crustaceans, 19
years deeper waters and | throughout migration yr, Males 10-15 | bivalves, and
juveniles in tidal the year to offshore | yr polycheates in
marshes, harbors, spawning the estuary
barrier beach areas and insects
ponds coastal and fish in
rivers, creeks, and freshwater
streams
Alewife Alosa May Spawning in low | April to April and 3to8yrs Fish, 19,5
pseudoharengus | exceed currents October May zooplankton,
10 years insects, and
fish eggs
Blueback herring Alosa aestivalis Average | Spawning in fast April to Spawn late | 3to 8 yrs Fish, 19,5
7-8 years | currents over hard | October April zooplankton,
substrate through insects, and
early June fish eggs
Brackish water killifish 1t03 Shallow nearshore | Present April to lyr Omnivorous 19
years and marsh surface | throughout September
habitats. the year
Freshwater marsh 1t03 May be associated | Present May to 1 year Benthic 19
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killifish years with all bottom throughout August invertebrates:
types. the year insect larvae,
amphipods,
copepods,
ostracods, and
small
gastropods
Atlantic menhaden Brevoortia 7t08 All year Spawn 3yr Phytoplankton | 19
tyrannus years offshore and
year round zooplankton
White perch Morone 19yr Areas of 0to 300 | All year Spawn in Males 2 to 3 yrs, | Zooplankton, 19,3
americana ppt salinity. freshwater | Females 3 to 4 benthic
April to yrs. organisms and
June above fish, shrimp,
RM 80 in and crab
the
mainstem
and in all
larger
tributaries.
Yellow perch Perca flavescens | 13 years | Slow moving Present all Migrate Males 1 to 3 Fish, crawfish, | 19,17
nearshore habitats | year February to | years, Females 3 | tadpoles and
with varying March, to 4 years small frogs
cover Spawn
March or
April in
freshwater
American shad Alosa sapidissma | 7-11 March to- Spawing Males 3t0 5 Small 19,11,25
years November April and years, Females 4 | crustaceans
May to 6 years
Shortnose sturgeon Acipenser 67 years | Deepest water April to Marchand | 7 to 10 years Molluscs, 19,4
brevirostrum available, typical October April oligocheates,
navigation above and arthropods
channels Trenton
Atlantic sturgeon Acipenser 60 years | Mainstem estuary | Adults April — | Spawning 5 to 30 years Benthic 19,11
oxyrhynchus October, April - invertebrates,
Juveniles All | June small fish.
year
Largemouth bass Micropterus Upto 16 | Slow flowing Present all Spawning Crayfish, 19,13
salmoides years water with some year April to frogs, fish,




8-9

aquatic vegetation June insects, and
and sand, gravel small animals
or hard clay
bottoms
Smallmouth bass Micropterus 6to 14 Fast flowing water | Present all Spawning Crayfish, fish, | 19,27
dolomieui years with gravel-rubble | year May to and large
bottom June insects
Black crappie Pomoxis 7 years Slow flowing Present all Spawning 2 years Small 19.1
nigromaculatus water with some year April to crustaceans,
aquatic vegetation June insects, and
and sand, gravel small fish
or hard clay
bottoms
Bluegill Lepomis 4t06 Slow flowing Present all Spawning Small insects, | 19,16
macrochirus years water with some year May to insect larvae,
aquatic vegetation September fish eggs and
and sand, gravel fry
or hard clay
bottoms
Redbreast sunfish Lepomis auritus Slow flowing Present all Spawning Small insects, | 19
water with some year June to insect larvae,
aquatic vegetation August fish eggs, fry,
and sand, gravel small molluscs
or hard clay
bottoms
Pumpkinseed Lepomis Slow flowing Present all Spawning Small insects, | 19
gibbosus water with some year May to insect larvae,
aquatic vegetation August fish eggs, fry,
and sand, gravel small molluscs
or hard clay
bottoms
Chain pickerel Esox niger 810 10 Shallow water Present all Spawning Fish 19,20
years with abundant year February to
vegetation over a April
mud bottom
Weakfish Cynoscion 12-19 Throughout the Spring and Peak 1to 2 years Herring and 19,14
regalis years estuary summer spawning killifish
Mid-May
to mid-

June
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Reptiles

Diamondback terrapins Malaclemys Spartina salt Active April Nesting Females 6 to 7 Salt marsh 19
terrapin marshes to October June years, Males 3 snail, fiddler
and hibernate | through years crab, mud
November to | mid-July. snails, hermit
March Eggs hatch crabs, and
2 months mussels
later
Snapping turtle Chelydra 30 years | Ponds with muddy | Present all Mating 19.2
serpentine bottoms or year April and
streams with May, egg-
overhanging laying from
banks May to mid
July,
hatching
mid-
August to
early
October
Eastern mud turtle Kinosternon Shallow vegetated | Present all Mid June 19
subrubrum habitats year
subrubrum
Spotted turtle Clemmys guttata Shallow bodies of | Present all Mating in 7 to 14 years Algae, aquatic | 19,10
water such as year early plants, water
marshes, swamps, spring, lily seeds,
etc. hatching in worms,
August molluscs,
crustaceans,
insects,
amphibian
eggs and
larvae
Red-bellied turtle Pseudemys 40to 55 | Relative deep Present all Hatching 15 to 20 years Aquatic plants | 19,25
rubriventris years waterbodies with | year late August
soft bottom. to October
Plants
Common reed Phragmites Perennial | freshwater and Flowering 21
australis brackish tidal July to
wetlands September
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Pickerelweed . Perennial | Shallow fresh Flowering
Pontederia
cordata water June to
October
Waterhemp ragweed Amaranthus Perennial | Coastal salt or Present all Flowering 21
cannabinus brackish marsh year June to
October.
Walter’s barnyard-grass | Echinochloa Annual Tidal and nontidal Flowering 21
walteri fresh marshes, June
alkaline marshes, through
swamp and October
shallow waters
Wright’s spike rush Eleocharis Annual Fresh shores, Present all Flowering 6
obtuse var peasei marshes disturbed | year summer to
places fall
Little-spike spike-rush Eleocharis Slat and brackish Flowering 21
parvula marshes (regularly July to
and irregularly October
flooded zones);
wet inland saline
soils
Multiflowered mud- Heteranthera Annual Roadside ditches, | Presentall Flowering
plantain multiflora pond edges year July to
November
Bugleweed Lycopus rubellus | Perennial | Irregularly Flowers 21
flooded tidal fresh June to
marshes, nontidal October
marshes, wet
meadows, forested
wetlands
Shrubby camphor-weed | Pluchea odorata | Annual Irregularly Flowers 21
flooded salt and August to
brackish marshes, October
interdunal wet
swales and
nontidal marshes
Long-lobed arrowhead Sagittaria 21
calycina var.
spongiosa
Subulate arrowhead Sagittaria Perennial | Brackish and tidal Flowers 21
subulata fresh waters, May to
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intertidal mod
flats and regularly
flooded marshes

September

Indian wild rice Zinzania Annual Tidal fresh Flowers 21
aquatica marshes and May to
slightly brackish October.

marshes, stream
borders, shallow
waters, and
nontidal marshes
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