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SECTION B-1
INTRODUCTION

Included in the following sections are some of the reports that
were done to gather information for the preparation of this
document. The first report (Section B-2) is an environmental
assessment that was prepared to evaluate possible impacts that
may occur to endangered species under the jurisdiction of the
U.S. Fish and Wildlife Service (FWS). The next two reports
(Sections B-4 and B-5) are planning aid reports prepared by the
FWS that provide information on the relationship of the
beneficial use of dredged material in the aquatic disposal sites
and the management of confined upland dredged material disposal
sites to fish and wildlife resources.
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INTRODUCTION

Based on the findings of the February, 1992 Delaware River
Comprehensive Navigation Study Main Channel Deepening Interim
Feasibility Report and Environmental Impact Statement, the proposed
channel deepening of the Delaware River was authorized by Congress
in October, 1992 as part of the Water Resources Development Act of
1992. Preconstruction Engineering and Design (PED) Study efforts
were initiated in April, 1992. In compliance with Section 7 (c¢) of
the Endangered Species Act of 1973 (87 Stat. 884, as amended; 16
U.S.C. 1531 et seq.), this biological assessment evaluates the
potential effects of the Channel Deepening Project on the
threatened bald eagle (Haliaeetus leucocephalus) and the endangered
peregrine falcon (Falcon peregrinus). This assessment was prepared
in accordance with the Joint Regulations on Endangered Species (50
CFR Section 402.12). A separate biological assessment is being

‘coordinated with the National Marine Fisheries Service addressing

those species that occur in the project area that are within their
jurisdiction.

PROJECT DESCRIPTION

The proposed plan of improvement calls for modifying the existing
Federal Navigation channel from 40 feet at mean low water to 45
feet. The proposed project provides for a full width channel that
would follow the existing channel alignment from the Delaware Bay
to the Philadelphia/Camden waterfront, a distance of about 102.5
miles (Figure 1). The proposed project includes all appropriate
bend widenings as well as provision of a two space anchorage at
Marcus Hook. Approximately 36 million cubic vyards of dredged
material would be removed for initial construction over a four year
period. Dredged material from the river would be placed in-confined
upland disposal areas. Material excavated from the Delaware Bay

- would be primarily sand and would be considered for wvarious

beneficial purposes including wetland creation/restoration at Egg
Island Point, NJ and Kelly 1Island, DE, and underwater sand
stockpiling for future beach nourishment. Construction of the
upland disposal areas is scheduled to begin about the year 2000 and
take 1 year to complete. The dredging for the channel deepening is
expected to take about 4 years to complete. The upland disposal
areas will be used for 50 year maintenance of the proposed project.

Dredging Approximately 36 million cubic yards of material would be
dredged from the navigation channel using hydraulic dredging.
Approximately 26 million yards from the river portion, upstream of
Artificial Island, would be placed in confined, upland disposal
areas; 10 million cubic yards from the Bay would be used for
beneficial uses.

Upland Disposal Sites Dredged material from the river portion of
the project area will be placed in new and existing Federal
confined disposal facilities (CDFs). The four new disposal areas



are located in New Jersey (17G, 15D, 15G, and Raccoon Island) and
were formerly used for dredged disposal about 25 years ago. All
these sites are also shown on Figure 1. Figures 2 thru 5 show the
habitat types that presently occur on the 4 new sites and Table 1
shows a compilation of the vegetation/habitats that exist on these
sites. Sites 17G, 15D, and 15G are primarily used for row crop
agriculture, while Raccoon Island is primarily covered by common
reed (Phragmites australis). Under the project, the new CDFs will
be managed to maximize wildlife/wetland values as much as is
practicable while serving the need to confine dredged material
(Table 2).

Beneficial Use 8Sites The following beneficial uses of the 10
million cubic yards of dredged material from Delaware Bay are being
considered:

1. Egg Island Point, NJ, Wetland Restoration Site (See Figures 6
and 7).

a. Objective: To provide protection for existing wetlands and
allow for restoration of wetlands.

b. Proposed Design
EAST SIDE

Hydraulically place a sand foundation to elevation of 0 foot
MLW along the alignment of the geotextile tube. The
foundation will have a 80 to 100 foot top width and 1V to
15H sideslopes.

Place a scour apron on top of the sand foundation extending
15 feet beyond the seaward edge of the proposed location of
the tube. The apron will protect the tube from undermining
scour.

Place and fill 200' tubes, butted end to end on top of the
scour blanket and foundation. The final tube elevation will
be between elevation +5.0 and+6.0 MLW. Tidal exchange will
occur through the open end of the area and over the top of
the tubes. If necessary, additional openings will be
provided during construction after natural exchange
mechanisms have had time to develop. The entire area will be
divided into compartments to reduce potential cumulative
erosion problems. Interior geotextile tube groins will be
placed to mitigate damaging tidal channels that will develop
just inside of the tube alignment.

Pump approximately 2.4 million cubic yards of sand behind the
tubes to an elevation of +5.0 MLW. The project will restore
approximately 145 acres of wetlands.
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TABLE 1. DELAWARE RIVER MAIN CHANNEL DEEPENING PROJECT
UPLAND DISPOSAL AREAS
WILDLIFE HABITAT/VEGETATION IMPACTS

DISPOSAL SITES AREA

Raccoon
Habitat Types 15G 17G Island 15D Totals
Row Crops 246 191 - 248 685 |
Common Reed 24 65 320 60 469
Woodlands - 21 20 7 48
Ruderal 5 18 6 5 34
Non-Tidal - - 4 - 4
Marsh
Totals 275 295 350 320 1240
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TABLE 2. DELAWARE RIVER MAIN CHANNEL DEEPENING PROJECT
ENVIRONMENTAL MANAGEMENT/ENHANCEMENT
OF UPLAND DISPOSAL AREAS

o Existing forest and scrub-shrub habitat will be avoided to the
greatest extent practicable.

o The placement of dredged materlal will be rotated between either
diked subdivisions within each of the 4 new CDFs, and/or among
the 4 new CDFs and 4 other existing CDFs in the vicinity, over a
6 - 8 year cycle.

o Dredged material would be left in a wet or ponded condition for
3 - 4 years before draining would occur.

o Approximately 50% of the area within the 4 new CDFs (550 to 600
acres) would be in a wet or ponded condition at any given time.

o Wetlands created within the CDFs would be primarily palustrine
emergent.

o Wetlands in the CDFs would primarily benefit waterfowl, wading
birds, and shorebirds.

o Land within the purchase boundary, including wetlands, that is
not used for as a CDF (approximately 469 acres) will be preserved
as wildlife habitat/wetlands.
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The tube and pumped fill areas will allow for some wave
transmission at high tide; however the effect of the project
will greatly reduce the wave energy on the existing marsh.

WEST SIDE

Hydraulically place a sand foundation where required to
elevation of 0 foot MLW along the alignment of the gectextile
tube. The foundation will extend from the existing shoreline
100 foot top width and 1V to 15H sideslopes.

Place a scour apron on top of the sand foundation extending
15 feet beyond the seaward edge of the proposed location of
the tube. The apron will protect the tube from undermining
scour.

Place staggered line of 200' geotextile tubes from Egg Island
Point to a location approximately 10,000 feet north of the
point. The project will protect almost 2 miles of coastline
and hundreds of acres of wetland from future erosion.

The alignment will protect the existing marsh from further
erosion while allowing horseshoe crabs and other organisms
access to the coast.

2. Kelly Island,DE, Wetland Restoration Site (See Figures 8 and 9)

a. Objective: To restore wetlands with dredged material, and
confinement of fine grained material.

b. Proposed Design

Place a sand foundation to elevation of 0.0 feet MLW along
the alignment of the geotextile tube.

Place a scour blanket on top of the sand foundation
extending 15 feet beyond the seaward edge of the tube.

Place 200 foot geotextile tubes side by side on the sand
foundation along the alignment shown on the drawing,
approximately 1000 feet from the existing marsh scarp, 5600
feet in length. Fill the tubes to elevation +5 feet MLW.

Place a third tube on the top of the previous two to form a
pyramid shape and fill the top tube to elevation +10 feet
MLW.

Place a single line of tubes bayside along the existing
peninsula approximately 800 feet in length to prevent
additional erosion and possible breaching of the peninsula
by the Mahon river. A single line of tube will also be
installed along the center line of the proposed sand plucs

12
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to prevent future deep cutting of the sand plugs.

Pump sand plugs at the northern and southern ends of the
project to complete the confined disposal area. The plugs
will provide 1500 feet of beach for horseshoe crab access.
Install a sluice for drainage of ponding water from the
disposal operation.

Place dredged material behind the tubes to a final elevation
of approximately +4.5 feet MLW. The final project will
restore 90 -100 acres of wetland.

Tidal exchange will be provided by either removing several
200' top tubes along the alignment as required or cutting
channels between the Mahon river and the project site.

3. Sand Stockpiles

a. LC-5. Approximately 2.1 million cubic yards of sand would be
placed at this 1location. The sand stockpile would cover
approximately 150 acres. The bottom depths would be decreased
approximately 8 feet to a maximum elevation of 0 feet MLW. It would
be located about 0.33 miles offshore of Broadkill Beach, Delaware.

o MS-19. Approximately 3.6 million cubic yards of sand would be
placed at this location. This stockpile would cover about 250

-acres. The bottom depths would be decreased approximately 8 feet to

a maximum elevation of 0 feet MLW. It would be located about 0.5

_miles offshore of Slaughter Beach, Delaware.

Sediment Testing

Introduction: Concerns were expressed during the Feasibility Study
regarding the chemical quality of sediments that would be disturbed
during project construction, and the potential adverse effects on
aquatic resources. In the riverine section of the project area,
from Philadelphia to Artificial Island, channel sediments would be
dredged and placed in several confined, upland dredged material
disposal sites. Sediment quality concerns in this portion of the
project regard turbidity generated at the point of dredging, and
the turbidity associated with the discharge of effluent from the
disposal areas. In Delaware Bay, channel sediments comprised
primarily of sand would be used for various beneficial uses that
involve placement of sediments in open water. Sediment quality
concerns in this area include turbidity generated at the point of
dredging and impacts associated with open water placement.

Two types of chemical quality concerns can be raised with regard to
dredging and dredged material disposal activities. The first is
potential short-term water quality degradation arising frecm
disturbance of bottom sediments, and ensuing impacts to aquatic
biota. Aquatic ecosystems concentrate biological and chemical
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substances such as organic matter, nutrients, heavy metals and
toxic chemical compounds in bottom sediments. When introduced to
the water column, these substances tend to bind with suspended
particulate matter and eventually settle to the bottom. Dredging
operations typically elevate levels of suspended particulates in
the water column through agitation of the sediment. Suspension of
sediment exposes associated biological and chemical constituents to
dissolved oxygen, which can result in a variety of chemical
reactions. Adverse impacts to water quality may include oxygen
depletion and the release of chemical substances, making them
biologically available to aguatic organisms through ingestion or
respiration. It is generally believed that carefully designed and
conducted dredging operations do not pose a significant adverse
environmental threat, primarily because dredging is a temporary
localized phenomenon that does not supply a persistent load of
suspended sediment. The turbidity associated with temporary
dredging activities is usually less than the turbidity associated
with natural flooding. 1In addition, most rivers that are used for
navigation, including the Delaware River, are naturally turbid.

The second type of concern is long-term contamination problems
associated with the dredged material disposal site. Generally, the
greatest potential for environmental effects from dredged material
discharge to open water lies in the benthic environment. Deposited
dredged material is not mixed and dispersed as rapidly or as
greatly as the portion of the material that may remain in the water
column. Bottom dwelling animals living and feeding on deposited
material for extended periods represent the most likely pathways by
which adverse effects to aquatic biota can occur. Placement of
contaminated sediment at upland disposal sites can also result in
long-term impacts such as groundwater contamination and direct
uptake of contaminants by plants and animals.

To address these concerns the Corps has conducted various sediment
quality studies as outlined in the national comprehensive testing
strategy, developed jointly by the Corps and the U.S. Environmental
Protection Agency. This tiered testing approach provides for
successive levels of investigation to be implemented on a "reason
to believe" that there is potential for unacceptable adverse
effects.The following provides a summary of the work efforts and an
overview of the findings. A summary of the data collected by these
tests is attached as Appendix A.

Sediment Testing (Bulk Analysis)

Work Effort: If there is reason to believe that contaminants are
present, which was the case with the main channel deepening
project, the first level of evaluation consists of bulk sediment
analysis. This is essentially an inventory of contaminants to
identify those that could potentially have an impact on the
environment during dredging and dredged material disposal
activities. A series of 97 sediment cores have been collected

16
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within channel and bend widening locations that would be dredged
during project construction (Figure 1). Bend widening locations
provide a "worst case" picture of contaminant concentrations that
would potentially be in the dredged material. These areas are not
currently dredged, as such.contaminants could accumulate over a
long period of time. Within the channel, accumulated sediment is
quickly removed to maintain project dimensions, thus precluding
contaminant accumulation over time. Sample locations were
determined with the assistance of the U.S. Environmental Protection
Agency and the U.S. Fish and Wildlife Service.

Sediment cores were collected with vibracoring equipment that
employed a collection tube approximately three inches in diameter.
Sediment cores were collected to proposed project depths and
divided into 153 distinct sediment strata. Each sediment strata
greater than six inches constituted a separate sample. Strata were
then individually evaluated through grain size and chemical

analyses. Sediment was removed from the interior portion of the
core to minimize chemical contamination associated with the core
tube. If a core consisted of a single, homogenous unit, the

interior portion of the core was removed over the entire length of
the core, thoroughly homogenized, and sub-sampled. Sediment from
the exterior portion of the core was used for grain size analyses.
Bulk chemical analyses were conducted on each strata to determine
the range of contaminants and their total concentrations. The
chemical parameter 1list included a host of heavy metals,
pesticides, PCBs, PAHs and a variety of volatile and semi-volatile
organics. All results were reported on a dry weight basis.

Findings: Bulk analysis of sediments did not identify high
concentrations of organic contaminants within the channel or bend
widening locations. PCBs were detected in two samples. One sample
was collected in the Bellevue Range, and the other was collected in
the upper portion of Liston Range. The Bellevue sample contained
PCB arochlors 1248 and 1254 at concentrations of 0.53 and 1.19
parts per million (ppm), respectively. The Liston sample contained
PCB arochlors 1248 and 1260 at concentrations of 0.12 and 0.19 ppm,
respectively. DDE, DDD, endosulfan and heptachlor epoxide were the
only pesticides detected. Endosulfan was detected once in the
Bellevue Range sample; DDE and DDD were detected once in the Liston
Range sample; and heptachlor epoxide was detected once in a sample
collected from Mifflin Range. Concentrations of these pesticides
were below 0.1 ppm. Polynuclear aromatic hydrocarbons (PAHs) were
detected in several channel bends between Philadelphia Harbor and

"Artificial Island. PAHs are primarily formed through combustion of

fossil fuels, and are expected to be found in highly industrialized
and populated regions. PAHs were not detected in the Delaware Bay
portion of the project area. PAH concentrations were generally
below 2 ppm. The only exception was fluoranthene, which was
detected in one sample collected in the vicinity of Tinicum Island
at a concentration of 2.25 ppm. The U.S. Environmental Protecticn
Agency has proposed sediment quality criteria (SQC) for
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fluoranthene, which are intended to predict toxicological effects

of fluoranthene on organisms living in sediment. The freshwater
criteria include a median concentration of 620 ppm, with a lower
level 95 ©percent confidence interval of 290 ppm. These

concentrations are orders of magnitude above levels found in the
Delaware River navigation channel.

Of the remaining volatile and semi-volatile organic contaminants
evaluated, only methylene chloride, acetone, 2-butanone, styrene
and phthalates were detected at quantifiable levels. Styrene was
detected in one sample and 2-butanone was detected in two samples.
Concentrations of these chemicals were below 0.1 ppm. Methylene

chloride was detected in several samples. Methylene chloride is

mainly used as a low-temperature extractant of substances which are
adversely affected by high temperature. It is also used as a
solvent and as a paint remover. Because of its utility as a
chemical extractant, methylene chloride 1is commonly used in
laboratory analyses. It is likely that detection of methylene
chloride was a byproduct of laboratory testing. Acetone was also
detected in several samples. Acetone is also a common laboratory
solvent, which was used to clean glassware and sampling implements
for sample collection. Detection of acetone is also attributed to
laboratory procedures.

Phthalates were also detected at more than one location.
Phthalates are used in large quantities as plasticizers to improve
the quality of plastics. A plasticizer is a substance added to
plastics to keep them pliable or soft. Phthalates may also be used
as starting or intermediate materials for a variety of industrial
processes. The highest concentration was 2.67 ppm, which was
reported for di-n-butyl phthalate from one sample collected in the
vicinity of the Philadelphia Naval Base.

Heavy metals were found to be widely distributed throughout the
project area, which was to be expected. Metal concentrations were
generally highest at the surface, with lower concentrations found
below the top strata. Concentrations of metals in the
predominantly sandy Delaware Bay sediments were generally lower
than up-river areas. Other than that, there were no apparent
contamination trends. The presence of heavy metals in channel
sediments is attributed to the urban and industrialized nature of
the river basin.

To evaluate potential human health impacts associated with disposal
of channel sediments, bulk data were compared to New Jersey
Department of Environmental Protection (NJDEP) Residential,
Non-Residential and Impact to Groundwater Soil Cleanup Criteria
(NJAC 7:26D) . Compliance with the Residential Standards allows
maximum unrestricted future use of property, including residential
use. Compliance with Non-Residential Standards is also acceptable
provided the property owner agrees to 1limit future uses tc
non-residential activities. The Non-Residential Standards are mcst
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applicable to material that would be placed in confined, upland
dredged material disposal sites. These areas would remain
undeveloped as a result of disposal activities. Material dredged

-from Delaware Bay would be used for beneficial uses, primarily

beach nourishment. The Residential Standards are more applicable
here as people visiting the beaches would come in contact with the
sand. A total of 91 chemical parameters were evaluated.

- To facilitate this evaluation, the main channel project area was

divided into five reaches (Reaches A through E; see Figure 1),
which correspond to disposal area locations. Material from Reaches
A through D would be placed in several upland disposal sites.

- Reach A extends from the upstream project limit in Philadelphia

Harbor to the Billingsport Range. Reach B extends from the Tinicum

.Range to the Cherry Island Range. Reach C extends from Deepwater

Point Range to the New Castle Range. Reach D extends from Reedy

- Island Range to Ship John Light (Liston Range). Reach E is located

in Delaware Bay, this material would be used for beneficial uses,
such as sand stockpiling for beach nourishment and wetland
creation.

To evaluate the sediment quality data relative to the NJDEP
criteria, samples collected within each reach were grouped and the
mean concentration of each chemical parameter was calculated. 1In
many cases -a chemical parameter was not detected in a  sediment
sample, and the laboratory reported a result that represented the
lowest quantifiable concentration that could be achieved with the
test procedure. To include these data points in the analysis, the
reported quantification limit was calculated into the mean, as if
the chemical parameter had actually been present in the sediment at
that concentration. This made the evaluation very conservative,
because it 1is unlikely that the contaminant would be present at
that concentration in all cases.

All 91 parameters in all five reaches met the NJDEP Impact to
Ground Water Soil Cleanup Criteria, without exception. All 91
parameters in all five reaches met the NJDEP Residential and
Non-Residential standards, with the exception of the pesticide
toxaphene and the heavy metals thallium and cadmium. Toxaphene has
Residential and Non-Residential standards of 0.10 and 0.20 ppm,
respectively. While toxaphene was not detected in any of the 153
sediment samples tested, the laboratory detection levels were
consistently above NJDEP standards. As such, a definitive
conclusion with regard to toxaphene is not possible. Worst case
concentrations of toxaphene in channel sediments, calculated solely
on laboratory detection levels, range from 0.26 ppm in Reach E to
0.56 ppm in Reach A. There is no reason to believe that toxaphene
is a contaminant of concern in the Delaware Estuary. Therefore,
the risk that actual concentrations of toxaphene in channel
sediments are above NJDEP standards is considered low.
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Both the Residential and Non-Residential standards for thallium are
two ppm. Mean concentrations of thallium were above the standard
in Reaches A and B. Mean concentrations were 3.76 and 2.48 ppm,
respectively. Thallium and its compounds are used as rodenticides,
fungicides, and insecticides; as catalysts 1in certain organic
reactions; in the manufacture of optical lenses, plates and prisms;
in photoelectric cells; in dyes and pigments; in fireworks; and
imitation precious jewelry.

A total of 82 separate sediment samples were collected from Reaches
A and B over three sampling events. All of these samples were
analyzed for thallium. The initial event in 1991 collected 42
samples. Thirty of these samples had laboratory detection levels
greater than two ppm. Four samples had actual thallium detections
greater than two ppm (5.5-9.0 ppm). Twenty additional sediment
samples were collected in 1992, and the final 20 samples were
collected in 1994. These 40 samples showed thallium concentrations
in channel sediments to be less than two ppm. All 40 samples had
laboratory detection levels or actual detections of thallium below
0.4 ppm. While mean thallium concentrations for channel sediments
in Reaches A and B are above the NJDEP standard, it appears that
high detection levels from the 1991 sampling event is responsible
for skewing the means. Two subsequent sampling events failed to
reproduce the earlier results. Like toxaphene, there is no reason
to believe that thallium is a contaminant of concern in the
Delaware Estuary. Based on the above information, it is concluded
that the calculated mean concentrations are high, and that the true
mean thallium concentration in channel sediments is actually below
two ppm.

The mean cadmium concentration of channel sediment samples
collected from Reach A was 1.66 ppm. This is above the NJDEP
Residential standard of one ppm, but well below the Non-Residential
standard of 100 ppm. Cadmium was detected in a number of samples
at concentrations above one ppm, so there is no reason to suspect
that the calculated mean is high. Since the material dredged from
Reach A would be placed in an upland, dredged material disposal
site that would not be used for residential development, and since
the mean concentration of cadmium is so far below the NJDEP
Non-Residential sediment standard of 100 ppm, it is concluded that
the concentration of cadmium in sediments from Reach A would not
pose any human health concerns.

Overall, concentrations of contaminants in channel sediments are
considered low. Channel sediments to be dredged from Reaches A
through D are sufficiently clean for placement in confined, upland
sites. In the Delaware Bay portion of the project area, where
material would be used for beneficial uses such as beach
nourishment, comparison of data to NJDEP Residential criteria
suggests that the proposed plan is also acceptable.
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Sediment Testing (Elutriate Analysis)

Work FEffort: While bulk analysis provides an accurate
characterization of contaminants associated with the sediments, it
does not provide insight into the potential impacts on water
quality and aquatic resources associated with sediment disturbance.
To predict contaminant levels that would be liberated from sediment
during dredging and disposal activities, which would then be
biologically available to impact aquatic resources, 109 individual
sediment strata were also evaluated through an elutriate analysis.
This test mimics the sediment disturbance that would occur, and
- determines contaminant levels  that would be released. The
elutriate test provides the second tier of testing in the national
comprehensive testing strategy. The results of this test can be
compared to water quality standards after consideration of mixing,
as described in the Clean Water Act 404 (b) (1) Guidelines. This
analysis is currently under way. We are considering water quality
standards adopted by the States of New Jersey, Pennsylvania and
Delaware, as well as those developed by the U.S. Environmental
Protection Agency and the Delaware River Basin Commission. This
comprehensive review of criteria will insure that the most
stringent standards that apply to a particular section of the river
are used in the evaluation. The results of this analysis will be
used to design the confined disposal facilities, such that all
water quality standards are met.

Biological Effects Based Testing

Introduction: Bulk and elutriate tests provide valuable data
regarding the nature of sediment contamination within the project
area, and the concentration of contaminants that could be expected
with dredging. 1In a letter of comment on the draft Environmental
Impact Statement, the USEPA stated: "Overall, the levels of
organics and metals in bulk sediment analyses and elutriate tests
are low. As such, disturbance or disposal of the sediments from
the project would not cause a significant adverse environmental
impact." In a letter of comment on the £final EIS, USEPA
reiterated: "Based on the sediment data presented, EPA believes
that there will be no adverse impacts associated with the disposal
of sediments generated by the project."

In the Record of Decision, which was prepared at the end of the
Environmental Impact Statement process, the Corps committed to
conducting biological effects based testing to more fully evaluate
sediment quality concerns. These tests provide the third tier of
sediment investigations. A water column, or suspended solid
particulate phase bioassay can be run to evaluate water quality
concerns associated with the release of contaminants from sediment
into dredging or disposal site water. A whole sediment, or benthic
bicassay can be run to evaluate impacts to benthic organisms
residing at open water disposal sites. These biocassays are used to
provide information on the toxicity of individual contaminants, and
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also to indicate ©possible interactive effects of multiple
contaminants. Lastly, 1f there 1is reason to believe that
biocaccumulation is of concern, the potential uptake of contaminants
by aquatic organisms at an open water disposal site can be
evaluated with a biocaccumulation test. Unless there is continuous
dredging/discharge, biocaccumulation from the material remaining in
the water column is considered to be of minor concern due to the
short exposure time and low exposure concentrations resulting from
rapid dispersion and dilution.

Bioassays and biocaccumulation tests have been run to directly test
the toxic effects of Delaware River channel sediments on aquatic
organisms. The water column and whole sediment bicassays exposed
living organisms to sediments, to evaluate any differences in
mortality between Delaware River channel sediments and clean
laboratory sediments used as a control. Early life stages of fish,
crustaceans, molluscs, zooplankton and polychaete worms were
tested. Young organisms are more sensitive than adults to the
effects of sediment contamination, and are considered to be better
indicators of problems.

Water Column and Whole sediment Bioassays

Work Effort: 1In the riverine portion of the project area, which is
defined as the navigation channel from Beckett Street Terminal,
Camden, New Jersey to Artificial Island, New Jersey, dredged
material would be placed in several confined upland dredged
material disposal sites. Water quality concerns in this portion of
the project regard turbidity generated at the point of dredging,
and turbidity associated with the discharge of effluent from upland
disposal sites. In Delaware Bay, dredged sediments would be used
for various beneficial uses, such as sand stockpiling for beach
nourishment purposes, and wetland restoration. Water quality
concerns in this area include turbidity at the point of dredging
and at open water placement sites. To assess the potential effects
of dredging and disposal activities on water quality, acute

water column biocassays were run on the elutriate of sediment
samples and unfiltered Delaware River water. Procedures followed
those outlined in the draft USACE/USEPA Evaluation of Dredged

Material Proposed for Discharge in Waters of the U.S. - Testing
Manual (EPA-823-B-94-002).

A total of 38 water column biocassays were run. In the riverine
portion of the project area, 28 sediment samples were collected.
One sample was collected from each channel range and each channel

bend from Beckett Street Terminal to Artificial Island. In:

Delaware Bay, an additional 10 sediment samples were collected from
the channel in areas that would require dredging. Each sediment
sample was combined with unfiltered Delaware River water in a
sediment - to - water ratio of 1:4 on a volume basis. The mixture
was thoroughly agitated, allowed to settle for one hour, and th=
supernatant was removed. This solution was then used to run th2
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bioassays. The larval stages of three aguatic species were exposed
to the 100 percent sediment elutriate for each of the 38 bioassays.
For the 28 riverine samples, test species were the fathead minnow
(Pimephales promelas), a water flea (Ceriodaphnia sp.) and an
amphipod (Hyalella azteca). For the 10 Delaware Bay samples, test
species were the ‘sheepshead minnow (Cyprinodon variegatus), the
American oyster (Crassostrea virginica) and a mysid shrimp
(Mysidopsis sp.). Five replicate samples were run for each species
per test; 10 organisms were tested in each replicate sample. Each
test was run for a duration of 48 hours.

In Delaware Bay, dredged material would be placed in open water for
beneficial uses, as previously discussed. Acute whole sediment
bicassays were run to assess the potential sediment quality impacts
to benthic organisms that would reside at the site after placement.
The 10 Delaware Bay sediment samples were tested. Procedures again
followed those outlined in the USACE/USEPA testing manuals.
Sediments were placed in containers, and test organisms were
exposed to the sediment for a period of 10 days. Test species
included an infaunal amphipod (Ampelisca sp.), a burrowing
polychaete (Nereis wvirens) and a bivalve mollusc (Mercenaria
mercenaria) . Immature individuals of each species were tested.
Five replicate samples were run for each species per test; 20
amphipods and polychaetes, and 10 molluscs were tested in each
replicate sample. ' :

Biocaccumulation Testing

Work Effort: Bioaccumulation tests were run with Delaware Bay
sediment to evaluate the potential for biocaccumulation of
contaminants by aquatic organisms that would reside in the sediment
after placement in the beneficial use sites. Two separate
bicaccumulation tests were run. In 1993, five of the 10 Delaware
Bay sediment samples collected for biocassays were tested. The five
Delaware Bay samples with the highest percentage of fine grain
silts and clays were used as, fine grain sediment has a greater
potential to retain contaminants than coarse grain sands. The
bivalve mollusc Mercenaria mercenaria was used as the test
organism. In 1994, two additional samples of channel sediment were
collected from areas containing fine grained material. The
burrowing polychaete Nereis virens was used as the test organism.
In both cases individuals were exposed to the sediment for 28 days.
After the exposure period, the soft body tissues were chemically
analyzed and compared to data obtained from individuals exposed to
clean laboratory sediment. Chemical parameters included heavy
metals, pesticides, PCBs and PAHs.

Findings: All water column and whole sediment bioassays resulted
in 100 percent survival of all test species. The results of the
water column biocassays suggest that sediment disturbance, and
associated water column turbidity, at the point of dredging and at

dredged material disposal locations would not result in mortality
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of aquatic organisms in the vicinity. Likewise, the results of the
whole sediment bioassays suggest that aquatic organisms that
colonize sediment placed for beneficial uses in Delaware Bay would
also be unaffected by sediment contaminants. With regard to
biocaccumulation, there was no evidence that <contaminants
accumulated in clam tissue exposed to Delaware Bay sediment at
greatexr concentrations than clam tissue exposed to clean laboratory
sediment. All of the tissue residues were representative of what
one would expect in organisms exposed to uncontaminated material.
With regard to biocaccumulation and the polychaete Nereis virens,
there were no statistical differences between contaminants in worms
exposed to channel sediments and worms exposed to reference
sediments, with the exception of the heavy metal arsenic. The mean
arsenic concentration in worms exposed to one channel sediment
sample (0.700 ppm) was statistically higher than concentrations in
worms exposed to reference sediment samples (0.360 and 0.460 ppm) .
The measured tissue concentration of arsenic in worms exposed to
the channel sediment did not appear to be deleterious. No more
mortality was observed in the channel sediment test worms than in
worms exposed to other sediments. Furthermore, a mean tissue
concentration of arsenic in worms exposed to the control sediment
(0.680 ppm), which was obtained in Maine where the worms were
collected, was virtually identical to that measured for the channel
sediment worms (0.700 ppm). Both of these values are well below
the range of acceptable background tissue arsenic concentrations
for test organisms from East Coast sites, which is reported to be
1.5 to 3.9 ppm in the USEPA Guidance Manual for Bedded Sediment
Bioaccumulation Tests (EPA-600-R-93-183). Overall, test results
suggest that open water placement of Bay sediment is acceptable
with regard to bicaccumulation concerns.

CONSULTATION HISTORY

In a planning aid report (Plage. 1989), the U.S. Fish and Wildlife
Service (FWS) stated that the endangered peregrine falcon has
nested or attempted to nest on Delaware River bridges within the
project area, and that aside from occasional transient individuals,
no other federally listed or proposed threatened or endangered
species under FWS Jjurisdiction are known to occur within the
project area. The report further states that it is unlikely that
the areas potentially impacted by the proposed project provide
essential habitat for peregrines.

In a letter forwarding the Draft Fish and Wildlife Coordination Act
Report, Section 2(b) (Day. 1992), the FWS stated that both the
peregrine falcon and the bald eagle nested within the project area
and requested that the Corps prepare a biological assessment to
address potential project related adverse impacts to these species.
The letter further stated that aside from occasional transient
individuals, no other federally listed or proposed threatened or
endangered species under FWS jurisdiction are known to occur within
the project area.
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A meeting was held in the Philadelphia District office on December
14, 1994 with representatives from the FWS. Ms Dana Peters, FWS,
stated that the species of concern are the bald eagle and the
peregrine falcon. For the bald eagle, the concerns are possible
exposure to contaminants from the additional dredging, and

~disturbance during nesting. A pair of eagles has nested in various

locations near the upland disposal areas in recent years. The FWS
requires a buffer zone of 0.25 miles or a line of site buffer of
0.5 miles from the nest from January to July to avoid disturbance.
At this time we can not tell if an eagle nest will be located near
an upland disposal area in the year 2000. Ms Peters recommended
that a contingency plan be developed based on FWS recommendations.
It is believed that construction could be staged to avoid
disturbance impacts. The FWS recommended that the following
potential impacts. be addressed in a biological assessment:
disturbance, increased development, contaminants, and increased oil
spills. FWS recommended that the assessment be coordinated with
Larry Niles of the NJDEP. For the peregrine falcon, FWS recommended
that disturbance at their nest/roosting sites at the Walt Whitman
and Commodore Barry bridges, as well as contaminants, would need to
be addressed in the biological assessment. There are presently no
restrictions for dredging in the Delaware River for the peregrine
falcon.

BIOLOGY, DISTRIBUTION AND STATUS RELATED TO THE PROJECT

BALD EAGLE

The bald eagle was listed as an endangered or threatened species
throughout the United States in 1978; the Chesapeake Bay Region
(CBR) bald eagle population was determined to be threatened in
1995. The bald eagles in the project area are covered under the
Chesapeake Bay Region Bald Eagle Recovery Plan: First Revision

(USFWS. 1990) .

The CBR bald eagle occupies shoreline habitat of the Chesapeake and
Delaware Bays and their tributaries. The eagle requires large
blocks of undisturbed mature forested habitat in proximity to
aquatic foraging areas. The principal threat to its continued
recovery is habitat loss due to shoreline development and other
land use changes. The CBR eagle is also threatened by acute
toxicity caused by continued use of certain contaminants, shooting,
accidents, and natural environmental events (USFWS. 1990).

Bald eagles have been documented to be sensitive to human activity
and disturbance, particularly during the breeding season, although
sensitivity varies greatly between individuals (Mathisen, 1968;
Stalmaster and Newman, 1978; USFWS, 1990; Grubb and King, 1991).
The breeding cycle of CBR bald eagles can generally be divided into
four phases with each phase having an associated 1level of
sensitivity to human disturbance (Cline, 1990; Figure 10). Eagles
are most sensitive early in the nesting cycle when nest selection,
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nest building, incubation and brooding occur (Mathisen, 1968).
Bald eagles are moderately sensitive to disturbance when young are
older and preparing to fledge. After young are fledged and before
nest selection begins, the bald eagles are. least sensitive to
disturbance. Most bald eagle nests are located in large wooded
areas associated with marshes and other water bodies. Sometimes
nests are built in isolated trees located in marshes, farmland or
clear cuts. Nest sites are typically remote from areas of intense
human activity, although some have been observed near railroad
tracks, highways, airfield runways and human residences (USFWS,
1990) . Primary factors contributing to breeding habitat
suitability are distance from human activity, availability of
suitable nest trees, and an adequate forage base (USFWS, 1986).

In the CBR, the bald eagle is found feeding most often along river,
lake, and bay shoreline, or perched in the trees bordering them;
and in extensive freshwater marshes on hillocks, muskrat houses,
bare sand or mud bars, and isoclated trees. Since they typically
snatch fish from the water's surface, shallow water is an important
component of live fish availability to eagles. Most bald eagle
nests are less than 1.6 km from feeding areas, although some nests
are up to 3.2 km from their primary food source (USFWS. 1990).

The CBR bald eagle population was listed as endangered in 1978 (43
CFR 6233) and, at that time, the major limiting factor for the
population was identified as lowered productivity resulting from
pesticide contamination (USFWS, 1990). Secondary limiting factors
included shooting, disturbance, and habitat destruction. A
recovery plan for the CBR bald eagle population was released in
1982. The original plan was revised in 1990 (USFWS, 1990).

The draft version of the revised recovery plan lists 11 known major
bald eagle concentration areas in the CBR, including one in
southern New Jersey (USFWS. 1990). .

The CBR bald eagle population has exponentially increased from 1962
to 1992, as evidenced by increases in the number of active nests

(an index of nesting pairs) (Figure 11). 1In part, this has been a
result of improved population recruitment, indexed by
" young/nest/year, since 1985 (Figure 12). The population growth

curve (Figure 12) exhibits an instantaneous rate of increase of
0.0541 (N = 46.39e; where t = number of years since 1961). This
translates into a 5.6% average increase in the number of active
nests per year, although from 1991-1992 the number of active nests
increased by nearly 20%. These rates compare favorably with the
maximum growth rate of 11% predicted by the USFWS for the Northern
States bald eagle population (USFWS, 1983). The population would
double to roughly 600 nests by the year 2007, based on these
population data and growth rates and in absence of increased
environmental resistance (i.e., density dependent factors such as
limited available habitat) (NASA. 1993).
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The CBR bald eagle population is approaching thresholds judged to

indicate full recovery. For full recovery, the CBR must contain
300 to 400 nesting pairs with a productivity level of 1.1 eaglets
per active nest sustained over 5 years (USFWS, 1990). The current

documented population of 307 nesting pairs already exceeds the
lower range of the goal. Based upon the population data discussed
above and in absence of increased environmental resistance, the CBR
bald eagle population would exceed 400 nesting pairs around 2001.
The goal of producing 1.1 or more eaglets per active nest per year
has been sustained from 1985 to 1992 (1993 data were not
available), exceeding the 5 year requirement (NASA. 1993).

Nesting habitat availability has recently replaced pesticide
contamination as the major limiting factor on the CBR bald eagle
population (USFWS, 1990). Density dependent influences will limit
the availability of unoccupied nesting habitat and will ultimately
slow the population growth as the number of nesting pairs
increases. One result of the increased competition for nesting
areas will be greater use of suboptimum nest areas.

Additional factors 1limiting population growth include habitat
destruction and disturbance, shooting, continued use of certain
environmental contaminants, natural phenomena, and accidents.
Although all limiting factors are addressed to the extent possible,
current recovery efforts are particularly focused on improving
habitat availability, protecting existing habitat, and eliminating
mortality due to shooting (USFWS. -1990).

Bald Eagle Populations in the Project Area

1. New Jersey. Clark et. al. (1994) reports that there were six (6)
active bald eagle nests in the project area. Four (4) of these
nests produced 8 young in 1994 while two (2) of the nests failed to
produce young that year.” One pair of eagles that nested near
Raccoon Creek (designated as the Raccoon Creek site) is suspected
to be the same pair that nested near Gibbstown in the past. The
nest is located less than 2 miles from one of the proposed dredged
material upland disposal sites (15D). This site and one near
Welchville (the Home Run site) have not produced young in the last
2 years and are believed to have contaminant problems. Infertile
eggs collected from the Home Run site had a high enough level of
PCBs to cause death (Clark. 1995. Personal Communication). None of
the other nests are located within 4 miles of either the navigation
channel, upland disposal areas, or beneficial use sites; however,
eagles from all the nests would be expected to forage along the
Delaware Bay.

Thirty-one bald eagles were counted in the 1994 bald eagle winter
survey along the Delaware Bay coastline. The Maurice and Cohansey
River drainages held the highest concentrations, while the Maurice
River watershed continued to support the greatest number of
wintering bald eagles in southern New Jersey (Clark et. al. 1994).
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2. Delaware. Gelvin-Innvaer (1994) reports that there were 10
active bald eagle nests in Delaware in 1994. Six of these nests
produced 7 chicks to banding age, yielding a productivity of 0.7
chicks per occupied nest. In 1995 there are about 10 past or

‘present eagle nest locations where the birds would be expected to

forage along the Delaware Bay (Gelvin-Innvaer. Personal
Communication). Trends in the numbers of banding-aged chicks,
occupied nests, and successful nests have increased in the past 17
years, especially since the mid-1980's (Gelvin-Innvaer. 1994). One

nest that is located in the Bombay Hook National Wildlife Refuge is
about 6 miles from the Kelly Island beneficial use site (Smith.
Personal Communication). Another eagle nest is located in the Prime
Hook National Wildlife Refuge about 0.5 miles from the shore of
Delaware Bay (O'Shea Personal Communication). As in New Jersey,
contaminants are suspected to be a factor in nest failures at three
nest sites including the one at Bombay Hook. Disturbance, habitat
loss and habitat degradatlon increasingly threaten the long term
maintenance and expan51on of eagle numbers in Delaware (Gelvin-
Innvaer. 1994)

Eighteen bald eagles were reported to have wintered in Delaware in
1994; however, no significant concentrations of wintering eagles
occur in Delaware (Gelvin-Innvaer. 1994). :

3. Pennsylvania. In the Pennsylvania portion of the study area, the
bald eagle is a transient; there are no nests or wintering
concentrations (Brauning. 1995. Personal Communication).

Environmental Contaminants (USFWS. 1990)

Organochlorine pesticides, primarily DDT (especially its metabolite
DDE) and dieldrin, were a significant reason for the past decline
of the CBR bald eagle population, causing major reductions in
reproductive success and direct mortality of eagles during the
1950s and 1960s. Although DDE concentrations have decreased
markedly, other contaminants continue to have a negative impact on
the population.

The historical effects of DDT and current. threats from other
environmental contaminants on bald eagles are discussed below.

1. Organochlorines. It was first reported in 1957 that the
Chesapeake Bay bald eagle population appeared to be declining. It
was hypothesized that the cause of the population decline and
reproductive failure in Florida at that time might be DDT
contamination of the environment. The extremely low rate of
production by the Chesapeake Bay population in 1962 prov1ded
additional support to this hypothesis, as did a decline in
reproduction for the New Jersey bald eagle populatlon observed in
the late 1950s.
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Residues in eggs: The residue levels of several organochlorines
found in CBR bald eagle eggs that failed to hatch for the years
1973-79 were among the highest for any bald eagle population in the
United States. DDE, shown to cause eggshell thinning in several
species of birds in experimental studies occurred at especially
high levels. It was found that DDE in bald eagle eggs was much
more closely associated with eggshell thickness and production of
young than other toxicants.

A DDE concentration of 1.3 ppm in eggs was associated with a
production level of 1 young per active breeding pair, whereas a
concentration of 3.5 ppm was associated with a mean production of
0.7 young per pair. When DDE levels reached 15 ppm, production of
young was reduced to 0.25 young per active breeding area. The
geometric mean DDE concentration for Maryland and Virginia bald
eagle eggs collected in 1973-72 was 9.6 ppm. Concentrations of DDE
declined to 4.7 ppm for the years 1980-85.

The mean PCB concentration for these years declined from 27 to 15
ppm, whereas the mean dieldrin concentration declined from 1.0 to
0.3 ppmn. Concentrations of other contaminants also declined.
These declining concentrations of contaminants correlate with
improvements in reproductive success that were reported during the
years of sterile egg collection, although mean shell thickness has
not significantly improved (see Table 3). The mean shell thickness
of bald eagle eggs from Delaware, Maryland, and Virginia for the
years 1975-79 was significantly thinner than the pre-DDT norm. No
consistent or major improvement in shell thickness was noted for
the area in the years 1980-85, and shell thinning exceeded 15% for
the nest in New Jersey for the years 1982-86. This trend, however,
may be biased by the fact that only eggs that did not hatch were

collected and submitted for analysis. Young production in sample
breeding areas was somewhat lower than in the overall population,
confirming the bias in sampling.

Residues in tissues: Formerly, all bald eagles found dead or dying
in the wild were submitted to the National Wildlife Health Research
Center (NWHR) and PWRC for necropsy and chemical analysis. A
number of the adult bald eagles-acquired in the Mid-Atlantic region
showed residue concentrations of organochlorines in their brains
and carcasses. The concentrations in these bald eagles indicated
that this population was one of the more highly contaminated
populations in the United States. Current levels of reproductive
success suggest that this is no longer the case, and tissue
analysis is no longer conducted on a routine basis.

Elimination of DDT, aldrin (which is metabolized to dieldrin), and
dieldrin since the early 1970s has been the major reason for the
steadily increasing numbers and productivity rates in the CBR
bald eagle population. However, although organochlorines are no
longer a major threat to the CBR bald eagle population overall,
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TABLE‘3. SHELL THICKNESS OF BALD EAGLE EGGS COLLECTED FROM 1973

TO 1986.

Years N Mean - % changed

' thickness from pre-

(mm) 1946 norm
New Jersey + 1982-86 1 0.481 -22
Delaware: 1977-78 1 0.473 -23
1982-85 3 0.523 -15
Maryland 1977-78 7 0.548 -11
. 1982-85 8 0.530 -14
Virginia 1975-79 5 0.506 -~ -18
' - 1980-85 11 0.539 -13

N = Number of breeding territories represented
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their persistence may still impair the reproduction of a few pairs,
especially in more contaminated areas such as Delaware Bay. DE
Department of Natural Resources has noted that recurrence of
contamination is a serious problem around the Delaware Bay. Their
work on peregrine falcons and ospreys indicates increasing
contaminant loads and corresponding shell thinning in both species
that may be related to the age of the population; reproductive
declines in bald eagles due to the continued presence of DDE and
shell thinning in CBR bald eagles may not yet be apparent only
because the population is young.

Preliminary results of contaminant testing by the New Jersey
Department of Environmental Protection of blood and feather samples
from eaglets along the New Jersey side of the Delaware Bayshore
indicate that eaglets have moderate to high levels of DDT compounds
compared to eaglets from the Great Lakes (Clark et. al. 1994).
Studies by Steidl et. al. (1991 a and c) compared reproductive
success in Delaware Bay and Atlantic coast osprey populations in
New Jersey. The Delaware Bay population had lower reproductive
success and the eggs from this population contained significantly
higher levels of DDE, DDD, PCB's, dieldrin, and heptachlor epoxide
than Atlantic coast eggs. This suggests that contaminants from
within the Bay contributed to reduced hatching success in this
population.

2. Organophosphorus and Carbamate Pesticides. Use of
organophosphorus and carbamate compounds continue to pose threats
to bald eagles in the region. The type and magnitude of threat
differ from that formerly posed by DDT: the newer contaminants
cause localized effects from acute toxicity.

These pesticides have been associated with the lethal poisonings of
both bald and golden eagles in the United States. Since there is
no national system for monitoring and reporting wildlife poisonings
related to pesticides, records of eagles poisoned by pesticides are
only an indication that such poisonings have occurred and continue
to occur. There is no accounting of the total number of eagles in
the CBR and elsewhere that are affected by pesticides.

Still, NWHR records show that the CBR has the most concentrated
clustering of organophosphate/carbamate poisonings of bald eagles
in the country. Their records also indicate that carbofuran was
the major factor in the death of bald eagles from the Chesapeake
Bay area in 1988.

Othér pesticides also continued to affect bald eagles survivorship
in the CBR, although to a lesser extent than carbofuran.

3. 0il. With increased petrochemical transport activities in the
Chesapeake Bay region, the potential exists for eagles to come into
contact with oil. 0il on their breast feathers could be
transferred to their eggs. Small quantities of oil (as little as
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one microliter of No. 2 fuel o0il) on the surface of duck eggs have
been showed to cause a significant reduction in ability to hatch.
At least 146 bald eagles are known to have died in association with
the 1989 o0il spill in Prince William Sound, Alaska. Furthermore,
reproductive success was depressed among eagles nesting in that
area. - '

4., Other contaminants. Mercury has not been a threat to the CBR
bald eagle population. However, other sources of contamination
such as sedimentation and excessive nutrients have the potential to
adversely affect Chesapeake Bay and Delaware Bay water quality,
prey populations secondarily, and ultimately the CBR bald eagles.

PEREGRINE FALCON -

The peregrine falcon was placed on the Federally Protected
Migratory Bird List in March, 1972. In 1970, the U.S. Fish and
Wildlife Service listed the American peregrine falcon under the
Endangered Species Conservation Act of 1969, and in 1984, all
peregrines in the lower 48 states were listed under the Endangered
Species Act of 1973 as endangered by similarity of appearance. The
peregrine falcons in the project area are covered under the
Peregrine Falcon (Falco peregrinus), Eastern Population Recovery

Plan - 1991 Update (USFWS. 1991).

The peregrine falcon nests on high cliffs, tall buildings, and
bridges. It requires an uncontaminated avian prey base and
undisturbed nest sties. The primary threats to the eastern
population at the present time are disturbance of habitat by humans
at existing sites and predation by great horned owls, which may
limit population expansion in the southern Appalachians, Great
Lakes, and southern New England/Central Appalachians recovery
regions, except at urban sites.

Prey for the peregrine consists primarily of common passerine bird
species such as bluejays, flickers, meadowlarks and pigeons.
During migration and on the wintering grounds, passerines,
shorebirds and waterfowl are taken while starlings, other

passerines, and pigeons serve as the principal source of food for

falcons occupying metropolitan areas.

" Population trends of peregrines can be monitored with greater

reliability than with many other birds because these falcons
exhibit a high degree of nest site fidelity. An inventory of
eastern peregrine eyries conducted in the late 1930s and early
1940s showed 408 eyries in the eastern United States, Canada,

‘Labrador, and Greenland. Of these sites, 275 were located in the

eastern United States and at least 210 were active eyries.

Former breeding distribution of the  eastern population extended
from northern New England through the Adirondacks and along the
Appalachian Range to Georgia and Alabama. Populations also existed
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in the upper Mississippi River area of Wisconsin and Minnesota.
Tree nesting populations were also present in Tennessee and
Kentucky.

Falcons generally reach sexual maturity at age three. Usually, the
male arrives first at a cliff site and performs a series of aerial
acrobatic displays to attract a mate. Historically in the eastern
region, peregrine pairs were usually on their breeding grounds and
had re-established territories by March. Their eggs, usually four
in a clutch, were laid in late March and April; if this clutch was
lost early in the laying period, a second clutch was 1laid.
Reintroduced birds are following this pattern. Peregrines
vigorously defend the immediate area surrounding their nesting
ledge, but are more tolerant to human intrusion into their hunting
territory. :

Incubation lasts 32-34 days. The female does most of the
incubating and brooding while the male hunts. The juvenile
peregrines are most vulnerable during their first year when they
are still developing their flying skills and learning to hunt.
This is the period when the birds are especially vulnerable to
shooting or predation, and the first year mortality from all causes
is much higher than in subsequent years.

In the early 1960s the number of peregrine falcons nesting in the
United. States declined rapidly, with extensive use of
organochlorine pesticides considered to be the primary cause. High
levels of organochlorines, particularly the widely used insecticide
DDT, proved 1lethal to birds, and sublethal doses induced
reproductive failure. DDE, a metabolite of DDT, disrupted calcium
metabolism so that peregrine falcons accumulating sufficient DDE
residues produced abnormally thin-shelled eggs, which often broke
before hatching. Eggshell thinning in combination with other
effects of organochlorines upon reproduction greatly reduced the
nesting success of peregrine falcons, and the recruitment rate of
young peregrine falcons fell below the number necessary to replace
natural and pesticide-caused mortalities. Subsequently, peregrine
falcon numbers dwindled to the point where, by the mid-1960s, the
breeding population of the peregrine falcon in the eastern United
States was extirpated. Due to successful efforts to captively breed
and reintroduce peregrine falcons into areas where they once bred,
as well as new areas, the peregrine again breeds in many regions of
the Northeast, and have steadily increased in numbers (Steidl et.
al. 1991).

Protection of peregrines from the effects of pesticides has been
indirectly enhanced through the Federal Pesticide Control Act and
similar state 1laws. These acts 1led to restricted use of
chlorinated hyrodcarbons in the United States. As a result, the
mean DDT and dieldrin levels in indicator species such as starlings
have declined significantly since 1967. During the past few years,
there have been eggs recovered from coastal sites in the mid-
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Atlantic region that contained relatively high residues of DDE.
The source of the material is uncertain, but migrating prey is
suspected. Although the worst offenders have been banned,
environmental contamination persists as a localized threat to the
full recovery of these raptors. '

Direct human disturbance of nesting birds is the primary threat to
the eastern peregrine population at this point. In combination
with this, great horned owls prey on young (and occasionally adult)
peregrlnes

Alteratlon of peregrine falcon nesting and migrating/wintering
habitat is occurring at a low to moderate level, particularly in
the coastal reaches of the eastern population's range. Many nests
have been established within publicly owned areas; protection of
this habitat is secured. Migratory and wintering peregrine habitat
is more at risk, although protection of this habitat is also
proceeding in many areas concomitant to protection of shorebird
habitat. In addition, illegal shooting of peregrine falcons in the
eastern Unlted States remains a sporadic cause of bird mortality.

Natural increases in peregrlne population levels are anticipated
over the long run, given sufficient protection of the species'
habitat. If implementation of recovery activities continues,
reclassification of this population of the peregrine falcon should
be possible when the number of nesting pairs reaches approximately
one-fourth to one-third of the historical population level. As the
population continues to grow, full recovery will be achieved when
approximately one-half the historical number of 350 nesting pairs
is shown to be self-sustaining and distributed across the falcon's
former range (USFWS. 1991).

Peregrine Falcon Populatlons in the Project Area

1. New Jersey. Within the study area in New Jersey there are 5 nest
locations. Three of the locations are on bridges over the Delaware
River between New Jersey and Pennsylvania (Benjamin Franklin, Walt
Whitman, and Commodore Barry). The other locations are at the
Heislerville Wildlife Management Area and near Egg Island Point,
both in Cumberland County. The same pair may be using the last two
locations in different years (Clark. 1994 and Clark. Personal
Communication). Production of young at New Jersey sites near the
Delaware River and Bay has been lower than those from other parts
of the state. Eggshell thinning due to contaminants continues to be
a problem. Eggshell thickness reported from eggs collected from
1985-88 in New Jersey averaged 16.4% below pre-DDT levels and
apparently has decreased steadily since 1979. This decrease in
eggshell thickness suggests that falcons continue to be exposed to
environmental contaminants. All peregrine populations where egg
thinning exceeded 17% were either declining or became extirpated
(Steidl, et. al. 1991). In addition, total PCBs and chlordane in
New Jersey and other eastern peregrine falcon eggs continue to be
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higher than those from other parts of the country, while total DDT
remains high (Clark. 1994).

2. Delaware. Peregrine falcons have nested on the Delaware Memorial
Bridge that connects Delaware to New Jersey. They have also
attempted to nest on high buildings in Wilmington. There is no
recent data on peregrine falcons in Delaware (Gelvin-Innvaer.
Personal Communication).

3. Pennsylvania. Peregrine falcons have nested on two bridges in
the project area (Walt Whitman and Commodore Barry) that have been
cooperatively monitored by the Pennsylvania Game Commission and the
New Jersey Department of Environmental Protection. Eggs from the
first clutch from these two nests were removed and hacked in urban
locations in Pennsylvania and New Jersey. The two pairs of falcons
failed to renest (Clark. 1994). Productivity in captive-rearing
facilities was higher than historically has been experienced with
bridge-nesting peregrines (Brauning. 1994).

4. Migratory. In addition to the peregrine falcons that nest within
the project area, many migrate through with up to 800 passing by
Cape May, New Jersey in the fall, as well as a few birds that
winter in the area (Herpetological Associates, Inc. 1992).

ASSESSMENT OF POTENTIAL IMPACTS
BALD EAGLE
Disturbance of Nest Sites

1. Construction and use of Upland Dredged Material Disposal Areas.
One pair of eagles that nested near Raccoon Creek (designated as
the Raccoon Creek site) is suspected to be the same pair that
nested near Gibbstown in the past. The nest is located between 1.5
and 2 miles from one of the proposed dredged material upland
disposal sites (15D). The FWS requires a buffer zone of 0.25 miles
or a line of site buffer of 0.5 miles from the nest from January to
July to avoid disturbance (Peters. Personal Communication). There
would be no adverse impact provided that the eagles continue to
nest in the locations that have been used in the past. At this time
we can not tell if an eagle nest will be located near an upland
disposal area in the year 2000 when the upland sites would be
constructed. A contingency plan will be developed based on FWS
recommendations. Construction of the site and use of the site for
disposal of dredged material could be staged to avoid disturbance
impacts where work would be performed within the dates recommended
by Cline (1985).

2. Construction of Kelly Island and Egg Island Point Wetland
Restoration Sites. The Kelly Island beneficial use site is about ¢
miles from an eagle nest in the Bombay Hook National Wildlife
Refuge, and there would be no impacts to the nesting bald eagles

38




from construction of the site. There are no suitable bald eagle
nesting trees near either the Kelly Island wetland restoration site
or the Egg Island Point wetland restoration site.

Potential for Increased Development

There should be no impacts to. bald eagles from increased
development due to the channel deepening project. Although the
greatest economic benefit for the channel deepening project is to
the petroleum industry, the oil refining facilities in the project
area are not expected to increase as a result of this project. The
import level for crude o0il is forecasted to be 79 million tons in
2055 without the channel deepening project. The refineries will
need to expand their current 60 million ton capacity in order to
process the projected tonnage. The refinery capacity is expected
to increase in the future through technology changes, upgrading
facilities, expansion, and new development in order to accommodate
projected commodity flow. However, the economic benefits of this
project will result from increased efficiency of oil transportation
due to decreased lightering, and there is no additional increased
development projected due to this project. The locations of the six
oil refineries that will benefit from this project are shown in
Figure 13 and consist of the following facilities: Sun 0il, Marcus
Hock, PA; BP 0il, Marcus Hook, PA; Mobil 0il, Paulsboro, NJ; Sum

0il, Ft. Mifflin, PA; Sun Pipeline, Ft. Mifflin, PA; and Coastal
Eagle Point 0il, Westville, NJ. None of the known current
locations of eagle nests are near these refineries.

Potential for Increased 0il Spills

There should be no impacts to bald eagles from increased oil spills
due to the channel deepening project. Although the channel
deepening project will enable o0il tankers to bring larger
quantities of 0il directly to the oil refineries, this will be done

more safely than it is under present conditions. Under present

conditions, large oil tankers with full cargos need to transfer a
portion of their cargos to smaller tankers in the lower, deeper
portion of Delaware Bay so that they can negotiate the 40 foot
channel upriver. This process is called "lightering", and it is in
this operation that there is a greater possibility for oil being
spilled. With the new, deepened channel, lightering will be reduced
40% for benefitting facilities. In addition, the navigation channel
will be widened at certain bends such as the bend at Marcus Hook,
PA. This is the only location in the estuary where bedrock is
exposed, and over 37% of the major oil spills that have occurred
since 1973 have taken place at this location by groundings (see
Table 4). The widening and deepening . of the navigation channel at
Marcus Hook should reduce the possibility of o0il spills in the
Delaware Estuary.

The input of ©0il into the Delaware River results from several
activities, including refinery and other industrial operations,
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urban runcff, municipal waste, and tanker traffic. In 1975, the
input of oil from onshore operations (not including that resulting
from tanker operations) was estimated at 59,000 gallons per day or
about 21.5 million gallons per year. Following enactment of the
Clean Water Act in 1977, this o0il discharge decreased by over one-
half (CCE. 1992). ’ :

The potential for oil spills and concern over the negative
environmental impacts involved is very much a public concern. Any
0il spill event in the Delaware River must be reported to the
National Response Center. Under the National Oil Spill Contingency

-Plan (NCP), there are National, Regional, and Local Response Teams.

The Region III and Region II Emergency Response Teams have
jurisdiction in the Delaware River Comprehensive Navigation Study
area. The Region III Response Team consists of representatives of
the following: :

) Environmental Protection Agency

° U.S. Coast Guard

[ Department of Agriculture

L] Department of Commerce

° Department of Defense

° Department of Energy

° Department of Health and Human Services

° Department of the Interior

° Department of Labor

[ Federal Emergency Management Agency

® Commonwealths of Pennsylvania, Virginia, and
District of Columbia

° Stat