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Comments noted. No response required.

EXHIBIT #65
ROBERT

CONTE

Comments noted. No response required.

EXHIBIT #66
SPIROS MANTZANIOS,

MOTIVA

ENTERPRISES

Comment. Good evening. My name is Spires Mantzavinos, External Affairs Manager for
Motiva Enterprises’ Delaware Cit y Refinery. I would like to make some brief comments.
At the public workshop held on June 6, I commented that preliminary results from a
study commissioned by the Delaware City Refinery indicated that dredging the Delaware
River to 45 feet would cause an increase in the deposition of silt at the Retinery’s docks,
cooling water intake charnel and spur channel areas. Thus, causing an increase in the
tlequency and the amount that refinery has to dredge on an ongoing basis and
significantly increase the refinery’s costs.
Since that workshop, Motiva conducted additional research in order to confirm the results
of that preliminary study and attempt to quantify the increase in silt deposits. The
tindings of that additional research were confirmed and the study anticipates that siltation
at the refinery could increase by a factor of 1.5 to 2.0.
Motiva respectfully submits a copy of this study for the record.
Based on this data, we cannot support the dredging because we anticipate an adverse
economic impact to the refinery. Motiva looks forward to continue working with the
Corps of Engineers in order to find an appropriate solution so that the Delaware City
Refinery is not damaged as a result of this project. Tbrmk you.
Response. Based on review of the attached report that was submitted for the record the
following is the Corps response.
We continue to assert that the CoastWatch report, and in particular its conclusions, are
flawed and inadequate to support statements regarding impacts of the proposed Delaware
Deepening project on sedimentation at Motiva.

The following paragraph summarizes the logic used by CoastWatch to conclude that the
proposed Delaware Deepening will cause shoaling rate increases by a factor of 1.5 to 2.0.
CoastWatch

Report,

section 5.1: (copied verbatim)

“As based upon previous COE modeling studies (Kim and .lohnson, 1998), the effect of
the proposed channel deepening showed the greatest salinity differences within the
vicinity of Motiva plant. Asimulation that wasconducted as based upon flows for
November 1995 showed increases in bottom salinities upwmdsoflto3ppt.
These
changes could have dramatic effects of increasing collision efficiency and resultant
siltation by a factor of 1.5 to 2.0.”
~ereisno
``November 1995''simulation m~herein
thecitedrepofi.
Wedid not
simulate November 1995 flows atanytime in the WES model investigation.
Perhaps the author of the report mistook “November 1965” (as shown on several figures
aswellas intheir respective captions) for<<Novembml995.
Tberefi asimulation of the
drought of record for the Delaware River Basin – covering the period from July through
November 1965 -presented inthe WESreport. Bydefinition, the’’drought ofrecord”is
averyrare event -whether itisless ormorefrequent
thana 100-year event, it is,
nonetheless, avery infrequent occurrence. This model simulation computed salinity time
series at a number of locations for the existing geometry of the Delaware estuary and for
thegeometW modified toreflect thechmel
deepened to45 feet. The difference
between the two model runs thus represents the predicted change in salinity due to
channel deepening.
In fact, there are about four days each in the October and November 1965 simulation
results during which the bottom salinity difference due to deepening is in the range of 1
to3ppt.
However, themonthly mean salinity difference in October islessthan O.5ppt,
and approximately 0.5 ppt in November 1965, at the location selected by CoastWatch
(RM 54, Reedy Island Jetty.). CoastWatch has apparently extracted about eight days of
predicted salinity change data – from a 5-month simulation of the most extreme drought
on record for the Delaware Basin – and interpreted this salinity change as representative
of thelong-tem
impact of thedeepening project at Motiva's facility. This is patently
incorrect.
Further, CoastWatch then used their assumed salinity change of”1 to 3 ppt” and applied
ittoaset
oflaboratory experiments (referenced to ``Gibbs, 1983’’) topredict theimpactof
theincreased salinity onshoaling at Motiva. Asthe Corps of En@neers stated previously
(30 November 2001 ) in comments to Motiva on this approach:
“Given the complex nature of flows, sediment transport, and the salinity regime of the
Delaware estuary in the vicinity of the Motiva facility, it appears high] y umealistic to us
to predict a significant increase in sedimentation solely by extrapolating results of a
single laboratory experiment that examined only one of many parameters relevant to
estuarine sedimentation processes. There isnoscientitic
basis presented in the

CoastWatch report that indicates how it was determined that salinity changes alone
control sedimentation at Motiva.”
The CoastWatch assumptions regarding the role of salinity on shoaling rate are
contradicted by more than five decades of shoaling and dredging experience of the
Philadelphia District in the Delaware Estuary.
●

●

.

Themajor shoaling areas of the Delawme River Main Chmelare
located inthe
Marcus Hook, Deepwater, and New Castle Ranges. Together these three ranges
account for about 85°/0 of the annual volume of maintenance dredging in the
Delaware River, Philadelphia tothe Seaproject. These ranges extend overa
distance of about 20 miles (Marcus Hook shoal - RM 80; New Castle shoal - RM
60), and experience a large variation in salinity, both between sites at any given
time, and over any given period with varying fresh water inflows. The Delaware
Estuary salt line is typically located downstream of the shoal in the Marcus Hook
Range, but upstream of both the Deepwater and New Castle shoal areas. The
centroid of the New Castle Range shoal is about one mile east of the centroid of
the Motiva channel shoal.
Corps of Engineers hydrographic surveys and dredging records show that
shoaling in the three Delaware River Main Channel ranges is essentially
independent of antecedent hydrologic conditions. This is not the same as stating
that there is “zero” contribution ffom salinity/flocculation effects at these sites.
However, if there $ a salinity effect on shoaling, it appeam to be negligible.
Shoaling at these sites is almost certainly dominated by other factors, such as the
underlying tidal flow characteristics, adjacent estuary bottom geometry and
sediment type. It appears likely that the shoaling situation at Motiva is similarly
controlled by tidal flow characteristics and adjacent bottom geometry and
sediment distribution.
In effect, the logic used in the CoastWatch analysis of salinity implies that salinity
is the only factor influencing shoaling in the Delaware River. It ignores the Iargkr
impacts of other factors, such as the underlying tidal flow distribution, adjacent
estuary bottom geometry and sediment type. It is likely that the background,
natural salinity variability in the vicinit y of Motiva’s channel is so large, and the
salinity changes attributed to deepening so small, that the deepening project will
have no practical impact on shoaling at Motiva’s facilities.

In April 2001, the Corps of Engineers provided CoastWatch with 35 years of USGS
conductivity data from Reedy Island. CoastWatch was apparently unaware of the
existence of this data set. The conductivity data can be converted into a reasonable
apProximation of salinity, and as such, show a long-term variability at Reedy Island that
ranges from Oppt (essentially fresh water) to as much as 13 to 15 ppt. The Motiva
facilities are located several miles upstream of the Reedy Island gage site, and are
therefore expected to have somewhat lower absolute salinity than is observed at Reedy
Island, but the salinity range at Reedy Island is presumably typical of the range at
Motiva. The 35-year time series was analyzed to create a representation of salinity at
Reedy Island for an “average” 1 January to 31 December period. (See attached figure,
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which displays the raw “mean daily salinity” for 1965-2001 at Reedy Island in red, and
the “average” salinity in blue.) In the “average” year, salinity is lowest in the first week
of April, at about 1 ppt, and highest about the middle of October, at about 7 ppt.
Obviously, any given day of any given year can differ significantly from the long-term
average, due principally to changes in rainfall over the Delaware watershed.
In summary, we find the CoastWatch report and its conclusions seriously flawed.
CoastWatch has misinterpreted model-predicted salinity changes from eight days of the
drought of record as representative of typical salinity conditions at Motiva. They then
selectively apply this change to results from a single laboratory experiment from 1983 to
conclude that the Delaware Deepening project will cause dredging increases at Motiva by
a factor of 1.5 to 2.0.
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EXHIBIT #67
JANE NOGAKI,

NEW JERSEY

ENVIRONMENTAL

FOUNDATION

Comment. The New Jersey Environmental Federation hasgone onrecord against this
project when funding proposals for it began moving through the NJ State Legislature in
1999. Atler examining the proposal, we determined it would be detrimental to the quality
of surface and ~oundwater in New Jersey, threatened the Potomac Raritan Aquifer that
underlies the river, threatens the declining bhre crab and recovering oyster populations in
the estuary, while providing highly speculative economic benefit to the area. The Corps
justifies this project by claiming that 80% of the benefits accrue to six oil facilities, but
only one is on record saying they support and may take advantage of the project, and one
actively opposes it (Motiva in Delaware).
Resuonse. An analysis of potential impacts of the project on drinking water aquifers and
groundwater is presented in the July 1997 SEIS (EXHIBIT 4) in Sections 5.10 and 7.0,
respectively. Attherequest
of the CoWs, the U. S. Geological Suweywas tasked tom&e
an assessment or investigate impacts of the dredging project on the drinking water
aquifers. The concerns generally focused on three areas of concern.
.
●

.

(1) Dredging breaches continingunit
(2) Saltwater intiver encroachment ontowell-recharge
(3) Disposal areas effecting nearby wells

areas

To address the above concerns the U.S. Geological Survey (USGS) subsequently
performed three separate studies. The USGS issued three separate reports as listed below.
1. Evaluation of Ground-Water Flow horn Dredged Material Disposal Sites in Gloucester
and Salem Counties, New Jersey (USGS, 1995).
2. Hydrogeologic Conditions Adjacent to the Delaware River, Gloucester, Salem and
Cumberland Counties, New Jersey (USGS, 1996).
3. Selected Hydrogeologic and Chloride-Concentration
Data for the Northern and Central
Coastal Area of New Castle County, Delaware (USGS, 1998). *
*Note draft report waspreparedin

1996.

A letter dated 23 January 1996 was then issued by the USGS, which summarized their
findings and referenced these reports. The USGS investigation or analysis of the above
concerns reached the following tindings:
In summary, the concerns about increasing thepotentialfor

sakwaterfrom

the river to

infiltrate into theadjacent aqul~ers, either asaresrdt ofdredging through acon~ning
unit or as a result of the upstream movement of saltwater in the deepened channel can be

set aside. No signiJcant con)ning units will be breached and the saltwater will not
sigir~cantly move upstream to increase thethreat ofsa[twater intrusion.
The concern thatjluids leaching from the dredged-material disposal areas could
in@rateto
theaquz~erwith recharge can also beset asia’e.

Since the completion of that study and in cooperation with NJDEP and DNREC, the
Corps has installed monitoring wells at all Federally owned CDFS that are or will be used
for placement of dredged material from the maintenance of the existing 40-foot Delaware
River Main Channel as well as from the deepening project in the States of New Jersey
and Delaware. Also, groundwater-monitoring
wells will be installed at the new upland
disposal sites that will be developed for the deepening project. Groundwater monitoring
plans have been developed for all of the Federally owned Main Channel Dredge Disposal
Areas. ~egoundwatm-monitonng
pro~mfor
the NJsites has been approved bythe
NJDEP. The groundwater-monitoring
program for Reedy Point North and Reedy Point
South disposal areas (both located in the State of Delaware) has been submitted to
DNREC for their approval.
Concerning impacts to blue crab and oyster populations, please refer to the general
responses. Motiva is not one of the six benefiting refinery facilities.
Comment. Dangerous toxins such as antimony, arsenic, copper, lead, mercury, zinc and
PCB’s lurk in the river sediments. Digging them up, then disposing of them on the shores
threatens drinking water and the recovering river ecosystem. Already there are fish
consumption advisories for mercury and PCB’S for river fish, re-suspending toxins in the
sediment only endangers our fish populations forther?
Resrronse. The Corps has conducted extensive testing to investigate potential impacts
associated with sediment contamination. These tests have inclrrded chemical analysis of
chameI sediments to determine actual contaminant concentrations, and biological testing
toevaluate toxicity concerns. Analysis ofchannel sediments hasindicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
Iowto medium. Theresults ofstate-of-the-afi PCBanalyses indicated that PCBs, which
are ubiquitous in modem society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels ofconcem.
It is likely that this is the result of regular dredging maintenance, which precludes
contaminants from building up over time.
The Corps also evaluated toxicity of bottom sediments by directly exposing aquatic
orgrmisms tothe sediment. Water column, orsuspended solid pafliculate phase bioassays
were run to evaluate water quality concerns associated with the release of contaminants
fiomsediment into dredging orplacement sitewater. Whole sediment, or benthic
bioassays were run to evaluate impacts to bottom dwelling organisms that would reside in
sediments placed inan aquatic environment. These tests, which arecommonlyusedto
evaluate the quality of dredged material, were developed and approved b y the U.S.
Environmental Protection Agency.

A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead minnows hatched the previous day, and American
oyster emb~osapproximately
two-hours afierfefiilization.
These young organisms are
veWfiagile mdsensitive tocontaminants intheirenviroment.
Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment andclean laboratory sediment. Allorganisms (l OOO/O)survivedthe numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Lastly, bioaccumulation tests were run with channel sediment from Delaware Bay to
evaluate the potential uptake of contaminants by aquatic organisms at aquatic placement
sites. This test allows aquatic orgmisms tolivein thesediment forapproximately one
month, and then analyzes the animal tissues to evaluate any accumulation of
contaminants. Tests were runwith thehard-shelled chunanda marineworm.
Overall,
there was no evidence that contaminants accumulated in animals exposed to Delaware
Bay sediment at greater concentrations than animals exposed to clean laboratory
sediment. Alltissues were representative ofwhatone would expect ofanimalsliving
ina
clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during construction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), to
develop an acceptable protocol for this type of monitoring. To date, the Killcohook,
Oldmrms, Pedricktown North and Pedncktown South CDFS have been monitored.
Reports on the monitoring studies conducted at the Killcohook and Pedricktown North
CDFS have been provided as part of the public record. The reports provide details on
how CDFS would be monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water column resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.

Comment. According to the University of Delaware’s Sea Grant program report (“Sedimentary
Impact of Dredging the Delaware Estuary Geochemical Impacts and Natural
Radionucleide Tracers”) there are significant concerns about toxins leaching through the
dredge spoils stored at confined disposal sites to contaminate drinking water aquifers
below. That is why groups like the NJ Sierra Club, Delaware Riverkeeper, NJ
Environmental Federation, other members of the Alliance to Dump the Delaware
Deepening oppose the deepening project.
Response. The United States Geological Survey conducted studies of the Federally
owned dredged material disposal areas used for the Delaware River Main Chaouel. In
particular, a report entitled Evaluation of Ground-Water Flow horn Dredged Material
Disposal Sites in Gloucester and Salem Counties, New Jersey (USGS, 1995) (EXHIBIT
19) was published which studied this concern. A letter dated 23 Jamraryl 996 was then
issued by the USGS, which summarized and referenced this and other relevant USGS
reports.
The USGS concluded that the concern thatjluids leaching from the dredged-material
disposal areas could infiltrate to the aquifer with recharge water can also be set aside.
The USACE agxees with this conclusion, however, to ensure the safety of the main
aquifers underlying the disposal areas, the USACE has completed installation of
monitoring wells at eve~ Federally-owned Main Chsrmel dredged material disposal area.
The groundwater-monitoring
progmm for the NJ sites has been approved by the NJDEP.
The groundwater-monitoring
program for Reedy Point North and Reedy Point South
disposal areas (both located in the State of Delaware) has been submitted to DNREC for
their approval.

EXHIBIT
DENISE OLBERT,

NATIONAL

WILDLIFE

#68

FEDERATION

Comment. Questions surrounding the overall viability of this project are relevant to youI
decision on this permit. That is because, in an effort to find affordable disposal sites for
the dredge material, the Corps has been almost continually mskhg significant changes to
thk project over time --changes that are obscuring the project’s environmental impacts.
In fact, changes to the project have outpaced required documentation under the National
Environmental Policy Act ~EPA), rendering the Corps’ most recent Supplemental
Environmental Impact Statement (SEIS 1997) inadequate. Since that last SEIS, the Corps
has decided to dispose of millions of cubic yards of main channel sand at Broadkill, Port
Mahon, and Rehoboth/Dewey beaches and Kelly Island. The 1997 SEIS makes no
mention of plans to renourish my of these sites except Ken y Island.
Therefore, we believe that the environmental impacts of pkms to dispose of both the
amount and type of sand coming from the Main Channel on these beach sites has not
been adequately identified or studied; and we urge DNREC to require more information
from the Corps before making any decision on this permit.

Response. Appropriate supplemental NEPA documentation associated with the
individual beach nourishment projects will be prepared to evaluate placement of main
charmel sand on selected beaches.
Comment. NWF is concerned that the spawning habitat of the Delaware Bay’s fragile
horseshoe crab population could be placed at risk by plans to dispose of main channel
sand at Kelly Island, Port Mahon, and Broadkill Beach. Since 1990, the population of
horseshoe crabs in the Delaware River estuary has declined by a shocking 90Y0. A vital
and sustainable population of horseshoe crabs is critical to the health of migratory bird
populations, important for medical research, and important to the livelihoods of those
who harvest them. Yet biologists admit that our knowledge of the stock, habitat needs
and life cycles of horseshoe crabs is very tenuous. Acknowledging the importance of
horseshoe crabs and how little we know about them, the Atlantic States Marine Fisheries
Commission has purposefully adopted a conservative, risk-averse coastwide management
strategy for the crabs. This should tell us that any human activities that might
threaten horseshoe crabs themselves or their habitat ought to be looked at very closely.
Response.

Refer to the general responses on “horseshoe crabs”.

Comment. In a letter to the Corps dated November 14,2001, which we are submitting
into the hearing record today, the U.S. Fish and Wildlife Service (FWS) noted several
concerns reIated to horseshoe crabs. First, they noted that the Corps’ recent report
“Preconstruction Horseshoe Crab Egg Density Monitoring and Habitat Availability at
KeIly Island, Port A4ahon, and Broadkill Beach Study Areas, Delaware, “ showed that
the beaches chosen for dredge disposal “provide important spawning habitat for
horseshoe crabs and that spawning effort is extensive at Kelly Island and Port Mahon.”
The “high” numbers of spawning horseshoe crabs at these sites prompted the FWS to
recommend that the Corps comply with the Atlantic States Marine Fisheries
Commission’s Interstate Fishery Management Plan for Horseshoe Crabs, which restricts
beach renourishment in spawning areas between 15April --30 August. We support this
recommendation as vital to protecting horseshoe crabs in Delaware Bay. The Fish and
Wildlife Service also noted that, depending upon weather conditions, horseshoe crabs
may spawn at different beaches year to year, making more than one year of data
important for verifjing actual spawning habits of horseshoe crabs on specific beaches.
Response. Refer to the general response on” horseshoe crabs”. Also, Corps response to
the U.S. Fish and Wildlife Service letter dated November 14, 2001 is attached.
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
WANAMARER BUILDING 100 PENN SQUARE EAST
PHILADELPHIA, PENNSYLVANL419107-33S0

REPLYm
ATTEN7WJN
0+

CENAP-PL-E
Subject: Review of Draft Horseshoe Crab Egg Density and Habitat
Report-Delaware
River Main Channel Deepening Project

Availability

Mr. Clifford Day, Supervisor
U. S. Department of Interior
Fish and Wildlife Service
New Jersey Field OfIice
927 N. Main Street, Building D
Pleasantville, New Jersey 08232
Dear Mr. Day
I am writing to address the concerns that you raised in your November 14,2001 letter
to John Brady, of our Environmental Resources Branch about placing dredged material
on Delaware Bay shore areas. These concerns resulted from your review of our
September 15,2001 draft report: Preconstruction Horseshoe Crab Egg Densi~
Monitoring and Habitat Availability at Kelly Island, Port Mahon, and BroadkilI Beach
Study Areas, Delaware.

1 believe it is important that you understand the history of work in this area before
addressing your specific concerns. As part of the Delaware River Main Chamel
Deepening Project, the Corps prepared a Supplemental Environmental Impact Statement
(July 1997) outlining a plan to use Delaware Bay sand for wetland restoration at both
Kelly Island, Delaware and Egg Island Point, New Jersey. In addition, material would be
stockpiled off the bay coast near Broadkill Beach and Slaughter Beach for Mnre beach
nourishment.
Because of concerns raised by your agency and others about the potential impacts of
stockpiling sand, the Corps proposed depositing the sand directly on Delaware beaches, a
suggestion made by your agency. Our decision was sent by letter to the U.S. Fish and
Wildlife Service on May 7, 1998 and was announced at a subsequent public hearing on
May 10, 1998 in Dover, Delaware. On July 14,2000, the Delaware Department of
Natnral Resources and Environmental Control (DNREC) submitted a list of beaches it
felt would benefit from nourishment with Delaware Bay sand from the Delaware River
shipping cbarmel. This list included Broadkill Beach and Port Mahon on the bay and
Rehoboth BeacWDewey Beach on the Atlantic coast. Nourishment for each of these
beaches is also being pursued under separate Corps’ authorities resrdting in three
individual federaI projects, each of which has previously prepared National
Environmental Policy Act (NEPA) documents that were coordinated with your Annapolis
Field Office. These NEPA documents will be supplemented or revised for beach
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nourisbment areas when DNREC and the Corps decide which beaches are best suited for
nourishment, thereby meeting the NEPA requirements for these actions.
A monitoring/management
plan was developed for the Kelly Island wetland
restoration project in close coordination with DNREC and the appropriate federal
agencies, including U.S. Fish and Wildlife Service Bombay Hook National Wildlife
Refuge Office. One of the plan’s goals is to create more spawning habitat for horseshoe
crabs. As a result, the Corps’ Philadelphia District initiated the horseshoe crab egg
density and habitat availability study for Kelly Island, Port Mahon and Broadkill Beach.
There is atvd-fild
purpose for the ‘study. The first is to eatablisb pre-ce@@rurition
conditions at the three Iocationa, which will be compared to post-construction horseshoe
crab use. The second is to gather information to determine if construction can take place
during the environmental window (April 15-August 31) established by the Atlantic States
Marine Fisheries Commission’s Interstate Fishery Management Plan for Horseshoe Crab
(1998). Next year, we plan to collect additional spawning horseshoe crab data at KelIy
Island, Broadkill Beach and Port Mahon.
In 2001, the Corps has also collected data on juvenile horseshoe crabs at these three
locations and at Kitts Hummock, a known productive spawning area recommended as a
control by DNREC. We have also gathered data for spawning adults at Kelly Island and
Port Mahon. When these studies are completed, we will send them to you for review.
Turning to the draft September 2001 report, it was found that only 40.8 percent of
Kelly Island and 26.9 percent of Port Mahon provide suitable spawning habitat. Much of
the shoreline at Kelly Island is underlain with peat and is unsuitable for spawning. The
existing spawning habitat at Kelly Island is very dynamic due to the continuing erosion,
with sand and peat areas changing each year. In addition, since 1997, the southern most
sandy area near the tip of Kelly Island has eroded about 650 feet northward, eliminating
possible spawning habitat. At Port Mahon, the shoreline is lined with riprap causing a
high annual mortality rate for spawning horseshoe crabs. Restoration at these two
locationa is expected to greatly enhance spawning habitat. Shorebirds are also being
monitored at Kelly Island, Port Mahon, Broadkill Beach, and Prime Hook Beach (a
control site) and will continue after project constmction to determine the degree of
success in providing shorebird habitat. Additional parameters such as sediment
movement, water quality, and aquatic resources are being monitored to determine the
degree of success for the Kelly Island wetland restoration.
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We believe it would be productive for our respective technical staffs to meet in the
near fiture to discuss the project and your concerns. Further, we believe it would be
aPProPnate for the U.S. Fish and Wddlife Service to wait until dkcussions have ~en
place and next year’s data collection is finished before making a final decision on
whether corrstmction can be performed within the horseshoe crab environmental window,
.

If you have questions or concerns, please call John Brady at 215-656-6554.
Sincerely,

Vi’1

Robert L. Call’ g
Chief, PIanning

“sion
Copy Furnished:
U.S. Fish and Wildlife Service, Annapolis Oftice
U.S. Fish and Wildlife Service Bombay Hook, National W]ldlife Refhge
DNREC, Cooksey, Love, Carter, Moyer

Comment. Perhaps most importantly, the FWS noted that additional NEPA
documentation is necessary in order for the agency to make a determination on proposals
to place the dredge materials at Kelly Island, and Port Mahon and Broadkill Beach. The
agency cites serious concerns about the effects of pumping sand onto beaches where
juvenile horseshoe crabs dwell for l-2 years after they hatch. Biologists believe that
smothering even one generation of juvenile horseshoe crabs could further threaten the
sustainable population.
Response. NEPA documents will be supplemented or revised for beach nourishment
areas when DNREC and the Corps decide which beach areas are best suited for
nourishment, thereby meeting the NEPA requirements for these activities.
Comment. The Corps was asked to study implications of the channel dredging on female
blue crabs, which have been found to overwinter along the Delaware River channel. The
Federation is concerned with the accuracy of the Corps’ Delaware Bay Winter Crab
Survey commissioned to Versar, Inc., which was designed to estimate blue crab
populations in areas that might be affected by the dredge. The report did not provide all
the necessary scientific information needed for state and federal resource managers to
make a determination about the risk to blue crabs. Missing are crucial details such as the
locations of the samples, and age profiles. It is unclear what the breakdown of the blue
crab population is between adults and juveniles. Large differences between the
conclusions drawn by the Corps’ study aud a study done by Helser last year calls
into question the accuracy of the Corps’ estimate. DNREC also requested information
about habitat for related species, and the study failed to provide that data. Finally, the
study was timed just atler commercial dredging took place, which could diminish the
density, and this factor was not discussed or considered in the report. Clearly, more
accurate study must be demonstrated before the Corps or DNREC can make a scientific
determination on whether the project will adversely impact female blue crabs.
Response.

Refer to the general response on” blue crabs”.

Comment. Another concern about the Corp’s environmental conclusions is the fleeting
attention that has been given to the presence of Sabellaria Vulgaris at some of the project
sites. These sand-building worms construct colonies of sand reefs, and meet the criteria
of Essential Fish Habitat under the federal Magmrson Stevens Act. The “reefs” provide
habitat for a number of minute species that are key parts of the aquatic food chain. They
also offer hiding places and feeding opportunities for a variet y of fish of interest to
sportsmen. Fisherman who enjoy the presence of abundant fish around these reefs might
find that their sportfishing opportunities would significantly diminish if these reefs were
not there. In 1997, the Corps recognized this problem and agreed not to stockpile sand at
Broadkill and Slaughter beaches where the sand-builders had been found. But now the
Corps wants to dump sand on some of those same reefs. The Corps only recently agreed
to do a mitigation study on the Sabellaria afier a Delaware citizen protested. While that
study agreed that sand disposal would bury and smother the reef colonies, the only
mitigation options offered were to attempt to reconstruct the reefs following sand
dumping or to try to pickup and move the reefs. However, these methods have never been
tested and there is no backup plan for failure. The insufficiency of the Corps’
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environmental studies is also illustrated by their failure to identify the presence of
Sabellara Bulgaris at Port Mahon. During an observational walk at Port Mahon just last
month, NWF found Sabellena Vulgaris in the proposed project area. None of the Corps’
NEPA documentation mentions the presence of these reefs at Port Mahon.
Response.

Refer to the general response on “Sabellaria vulgaris”.

Comment. The amount of sand to be dumped at each beach disposal site is another factor
that continues to change, further complicating efforts to understand environmental
impacts. The Corps’ Permit Application suggested that Port Mahon, Kelly Island,
Broadkill, and Rehoboth/Dewey would all receive the same amounts of sand from the
Delaware Deepening project as was originally planned for them in their individual beach
renourisbment plans. However, according to recent correspondence from the Corps of
Engineers, the plan now is to eliminate one site (Broadkill or Rehobotb/Dewey) and to
increase the proposed dumping amounts at each of the remaining beaches. This is
because the Corps now believes there will not be enough dredge material from
the channel deepening to fill all four sites.” The Corps now plans to place more sand than
is needed at Port Mahon, Kelly Island and either RehobothlDewey or Broadkill,
increasing the Iikliehood of environmental damage. Why overtll three sites and eliminate
a fourth? One reason maybe cost. The other maybe the smaller grain size of the Main
Channel sand. More sand of this smaller grain size will be needed to accomplish the same
result as renourishing the beach with local sand, which has a matching grain size. This
begs the question: Are we renourishing beaches for the benefit of Delaware, or to better
serve the Deepening project? If the purpose is to protect Delaware’s coastline and natural
resources, wouldn’t Delaware be better served if it got the optimal amount and type of
sand, and not the sand that happens to be dredged from the River bottom? The
environmental impacts of building these beaches up beyond their original sand levels are
not clear. And of course, no one knows whether this sand that is now coming from the
Delaware River Main Channel will erode, or otherwise perform, similar to the
sand from local sources as originally pkmned.
Response.
Since the State of Delaware has not made a final decision on the sand
placement sites, Port Mahon, Broadkill, and Dewey/Rehoboth (being studied by the
Corps as separate projects) were included in the Corps permit application. Depending on
the selected areas, each will receive the amount of material originally planned for (except
Port Mahon) in their original beach renounshment plans. It may also be necessary to
place slightly more material at a particular site to accommodate the overall plan. The
amount of the increase will be within the anticipated advanced nourishment needs of the
project and will not significantly change the scope or footprint of any individual project.
These sites will not be overfilled. Grain size at all sites is appropriate for placement as
beachtill. Beneficial use of dredged material in Delaware is a direct benefit to the state. It
should be understood that material slated for the Delaware beaches could be placed in
needed areas of the New Jersey Bay coast as an alternative. The amount and type of
material being dredged from the main channel is appropriate for the designated beaches.
The beaches are not being built beyond their original limits. In fact much more sand at
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Kelly, Port Mohon and Broadkill Beaches would be required to restore the eroded
shoreline to it’s pre-eroded coastline at the turn of the century.
Comment. Finally, the public benefit of the choice to build a beach at the Port Mahon
site has been seriously questioned by the President’s Office of Management and Budget.
In a January 2001 letter, the Office of Management and Budget (OMB), part of the
Executive Office of the President, called into deep question the cost-effectiveness of the
Port Mahon project. We make this document available for the record in this proceeding.
OMB notes that Port Mahon is located in the most highly erosive part of the Delaware
Bay and that the proposed “beach” would have to be reconstructed, on average, every
seven years. The letter states that the Corps has not demonstrated that Port Mahon would
represent an “efficient, productive way to target Federal and local dollars for ecosystem
restoration.” OMB ‘S review is cnticall y important in light of the enormous cost of this
project (approximately $20 million over the next 50 years). Their conclusion that Port
Mahon would not be cost-effective due to the high erosion rates means that this project is
unlike] y to receive budget support for the many renourishments that would be necessary
in the future.
OMB also questions the envirorunental benefits of the Corps’ proposal to “build” habitat
at Port Mahon. The letter states that “building a beach at Port Mahon would “hardly
‘restore’ the area” and that “a natural beach would not survive for long except as isolated
and shifting small pockets of sand. “ NWF is concerned about how the shifting and
eroding of this newly-built “beach” would impact horseshoe crab spawning; and how the
repeated reconstruction of the beach every seven years will affect juvenile horseshoe
crabs who, as we mentioned before, live in the sand for 1-2 years before moving to
deeper waters. The cycles of construction necessary for this eroding project could
smother a class of horseshoe crabs every seven years.
Response.

Responses to the January 2001 letter are attached.
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Honorable Mitchell E. Daniels, Jr.
Director
Office of Management and Budget
Washington, D.C. 20503-0008
Dear Mr. Daniels:
In response to your letter dated January 18,2001, I am
submitting for your review a Corps of Engineers memorandum
detailing the findings of their review of your concerns related to the
Port Mahon, Delaware ecosystem restoration project. While your
ofllce recognized the importance of restoring the Delaware Bay
ecosystem, you questioned the array of alternatives considered
and the justification and overall advisability of ecosystem
restoration at this location. As outlined in the Corps memorandum,
both the study authority and non-Federal sponsor together focused
the feasibility analyses geographically on Poii Mahon area and
technically on the development of a multi-objective project to
protect State Road 89 and wetlands behind it. Further, the Corps
did consider alternatives (permanent evacuation and relocation of
State Road 89) that would allow natural erosion processes to
continue. Neither of these alternatives were considered in detail
since they would not meet the overall study objectives of shoreline
erosion and habitat protection and restoration and were cost
prohibitive. Finally, the Corps again consulted with the U.S. Fish
and Wildlife Service as requested and a letter dated May 11, 2001
that documents their continued support for the project.
Please advise this office based on the additional information
provided whether my recommendations to support the
authorization and implement the project are consistent with
Administration policy.
Sincerely,

Mike Parker
Assistant Secretary of the Army
(Civil Works)

DEPARTMENT
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U.S. &my Corps of Engineers
WASH INGTON. D.C. 20314-1000
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MEMORANDUM FOR THE ASSISTANT SECRETARY OF THE ARMY (CML WORKS)
SUBJECT: Port Mahon, Delaware

1. PURPOSE: In response to your 13 March 2001 memorandum, the U.S. ArmY Corps of
Engineers has reviewed the concerns raised by the Office of Management and Budget (OMB) in
their 18 January 2001 letter related to the Wbject project. The findings of the Corps review ~d
my recommendation are summarized below.
2. DISCUSSION:

.s. The Delaware Bay Coastline – Delaware & New Jersey, Port Mahon Delaware fnterirn
Feasibility Study, Final Feasibility Report and Environmental Assessment determined that
shoreline erosion and shoreline development have significantly reduced the spawning suitability of
the Port Mahon area for the horseshoe crab. Although there is no sandy beach present at Port
Mahon at this time, horseshoe crabs continue to attempt to nest in the roadbed with limited success
and significant mortality. The prime spawning beaches are between Maurice River and the Cape
May Canal in New Jersey and the sandy beaches between Bowers Beach and Lewes in Delaware.
Port Mahon is just north of Bowers Beach. Port Mahon’s location in the bay relative to salinhy
and hydraulic conditions make it suitable habitat for horseshoe crabs. The beach fill will protect
existing wetlands as well as the wetlands to be restored as a component of the Port Mahon proj ect.
All of these features are expected to benefit migratory shorebird species.
b. The proposed ecosystem restoration project consists of three elements designed to restore the
ecosystem at Port Mahon. The first element consists of restoration of 19.2 acres of horseshoe crab
habitat through the placement of 306,000 cubic yards (cy) of sand for approximately 4,900 feet
along the shoreline and the construction of a 1200-foot revetrnent at the southern end of the
proposed project to tie into the existing revetment from the termination of the beacffill to provide
stability. The second element will involve raising State Road 89 for a distance of 7,500 feet to
protect 59.1 acres of wetlands from excessive and damaging. overwash. The third element in the
recommended plan is the restoration of21.4 acres of degraded marsh west of State Road 89. The
proposed ecosystem restoration and protection project will provide 193 average annual high vrdue
habitat units. In addition to ecosystem restoration and protection and the associated non-monetary
environmental quality benefits, the project wilI produce incidental nationaI economic development
(NED) benetits. These estimated NED benefits amount to an average ~rral total of $140,000,
and consists of reduction of infrastructure damages and avoidance of fuel delivery by more costly
rdtcrrrative means. A monitoring program to document project performance compared to design
predictions will be conducted as a cost-shared engineering and design activity during the
continuing construction for periodic nourishment. A 5-year monitoring and adaptive management
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pkrrr to evaluate success and provide for potential minor project modifications to improve overall
project performance is also included in the recommended project.
c. Section 101 (a)(l 2) of the Water Resources Development Act (WRDA) of 1999 authorized
project construction at a total cost of $7,644,000, with an estimated Federal cost of $4,969,000 and
an estimated non-Federal cost of $2,675,000 and at an estimated average annual cost of $234,000
for @riodic nourishment over the 50-year life of the project, with an estimated annual Federal cost
of $152,000 and an estimated annual non-Federal cost of $82,000.

d. OMB raised two concerns in their 18 January 2001 letter. The first concern relates to the
arraY of idtematives considered in the feasibility study. The second concern relates to the
justification and overall advisability of ecosystem restoration at Port Mabon. A response to each
of these concerns is provided in the following paragraphs.
e. OMB requested that a broader army of alternatives for addressing the horseshoe crabs and
mi~to~
birds of Delaware Bay be evahrated, in consultation with the U.S. Fish and WMhfe
Service, to determine whether the significant public investment required to sustain a,man-made
beach is justified at Port Mahon. The sponsor of the feasibility investigation; the State of
Delaware, requested a study to evaluate the advisability of ecosystem restoration at Port Maho%
not the Delaware Bay and as a result, a comprehensive plan of action for the Delaware Bay dld not
result from the feasibility investigations. Ecosystem restoration was the primary objective of the
feasibility analysis, although clearly the sponsor is interested in the project’s secondary benefits of
providing protection to State Road 89 and the pipeline that delivers jet tire] to Dover AU Force
Base. As requested, the U.S. Fish and Wildlife Service reviewed the concerns raised by OMB and
documented their position in a letter dated 11 May 2001 (enclosed). As outlined in this letter, the
U.S. Fkh and Wildlife Service believes the Port Mahon site “offers substantial potential for
habitat improvement”. In addition, the U.S. Fish and Wildlife Service acknowledged the study
authority and the non-Federal sponsor together focused the feasibility analyses geographically on
the Port Mahon area and technically on the development of a molti-objective project to protect
Stale Road 89 and wetlands behind it.
f. OMB also suggested that the removal of some or all of the existing hard stmctures from the
Port Mahon shoreline to allow for the natural erosion of the rural road and wetlands should be
considered for implementation, since it believes that the proposed action would not restore the
designated area. The rdtematives considered for the Port Mabon area included two alternatives
(perroanknt evacuation and relocation of State Rnad 89) that would allow natural erosion
processes to continue to darnage habitat and existing irrffastmctnre. Neither’ of these alternatives
was considered in detail since they did not meet the overall study objectives of shoreIine erosion
and habitat protection ~d re~oration and were considered cost prohibitive. spccific~ly,
permanent evacuation of the area was expected to have high social and economic costs and would
not prevent the loss of habitat. Relocation of State Road S9 would involve extensive wetland
destruction and costly mitigation measures while providhrg no habitat protection, and as a result,
the plan was eliminated from iirther consideration. Furthermore, jet fuel is delivered to Dover Air
2
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Force Base via an underground pipeline on the larrdward side of the road that will continue to
require protection from shoreline erosion, negating the effects of relocating State Road 89. This
pipehne is critical to normal operations at Dover Air Force Base and readiness for National
Security. W]thout the pipeliie, jet feel would have to be delivered via tmck in a large number of
trips, increasing the risk of spills that would cause significant environmental damages.
g. The proposed project at Port Maborr will restore historic horseshoe crab habitat and
associated wetlands and protect these habitats from further loss and degradation. While the
proposed project will not be a “natural” beae~ since it will need to be replenished every seven
years, it will be much more than “isolated shifting pockets of sand”. The restored beach will
remain a fimctioning beach, usable annually by spawning horseshoe crabs rmd the thousands of
migrato~ birds that need to feed on horseshoe crab eggs, for the life of the project. The selected
pISIIprovides the optimum ecosystem restoration and environmental quality benefits at Port
Mahon and is incrementally the least-cost alternative in terms of habitat units per total present
worth project costs.
3. REcoMMIjND
ATION In view of the above, and since this project was formulated for
shoreline erosion and habitat protection and restoration purposes, I recommend this project be
resubmitted to OMB for clearance.
FOR THE COMMANDER

Encl

ROBERT H. GRIFFIN
~

Brig~i~Gened,USA
Dnector of Civil Worka
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
Chesapeake Bay FieId Office
177 Admiral Codurore Drive
Annapolis, MD 21401
May 11,2001

Lt. Colonel Tnothy Brown
District Engineer
U.S. Army Corps of Engineers”
100 Penn Square East
Philadelphia, PA 19107-3390
Attn:

Steve Allen
Re

Port Mahon Feasibility Study

l%is responds to your ot%ce’s”request for oirr comments on the letter dated January 18,2001,
from Mr. Wesley .Warren of ihe Office of Management and Budget to your office relating to the
Port Mahon Feasibiliw Study. Mr. Warren’s letter queSions the environmentaljustification
for
the project ~d suggests that a wider array of alternatives for addressing the needs of horseshoe
crabs and shorebirds should have been evrduated to provide assurance that the benefits of
maintaining a beach at this particular location are worth ihe cost. This approach overlooks the
fact that the Port Mahon project was not formulated simpIy to address the habitat needs of
horseshoe crabs and shorebirds, but also for protection of infrastructure (road and jet fuel
pipeline) arsd water dependent recreational and commercial facilities (e.g., boat launching rirnp,
docks, and ‘fishing pier). In addition, the project will also benefit a wide variety of public fish
and wildli?e resources by preventing erosion of the marsh and by improving the water quality of
Delaware Bay due to the reduction in the input of fine sediments.
While no,,forinal study was conducted to evaluate potential projects specifically for horseshoe
crabs in Delaware Bay, it certainly appeara that the Port Mahon site offers substantird poterdird
for habjtit improvement. ,This site lies within the shoreline region between the Mispillion River
and Kelly Island where the greatest number of horseshoe crabs come ashore to spawn.
Unfortunately, the Port Mahon shoreline is largeIy rmsuitabIe for spawning due to [imited beach
habitat and the presence of bulkheads and riprap. This problem creates a significant opportunity
for habitat improvement. While the alternative of simply removing the bulkhead and riprap nnd
allowing the natural erosion process to proceed would reduee the mortality of adult crabs, the
effective increase in the spawning success woutd be limited because sand for beach habitat is

naturally scarce. The project would supply the sand needed to fiprove
achieving other benefita mentioned above.

spawning as well es

We share the concern about the relatively high amount of replenishment that will be necessary to
maintain the beach at this location. Substantive spawning beaches do not naturally occur much
north of Pickering Beach which is located approximately 2.7 miles down the bay &em Port
Mehon. The current lack of sWd at Port Mahon is IikeIy to have been exacerbated by the
bulkhead, but beach habitat under naturrd conditions would probably be limited to small pocket
areas. Fortunately, the maintenance cost will be reduced since the material would come fkom the
ongoing maintenance dredging of the Delaware main navigation channel. However, there are
significant uncertainties involved in estimating erosion rates 50 years into the future. In additio~
the demands for sand for use at other shoreline locations maybe substantially greater thin they
arc at this time. In view of tbk, a project based on a 25-year life, as is currently common for
projects of this type, may have been more appropriate.
We cannot rule out the possibility that beach replenishment for horseshoe crab spawning habitat
could be more cost effectively accomplished at other locations where the erosion rate maybe
lower. However, the study authorization was specific for Port Mahon and the nonfederal sponsor
was especially interested in a multiple objective project that included reducing the threat to the
road as well as to the wetlands behind the road. Furthermore, it does not appear that such a high
standard (i.e., a demonstration of the highest benefits and cost effectiveness of any site in the
Delaware Bay region) would normally be required to justify a project. For example, if the issue
was evaluating beach replenishment for a human community, it would not be necessary to show
that the site had the highest benefit-cost ratio of any site in Delaware Bay,
Thank you for the opportunity to comment.
Ruddy at (41 O) 573-452g.

If there are any questions, please contact George

Sincerely,

,$/
,.:

JohnP.wolfliJr
Supervisor
Chesapeake Bay Field OffIce

Comment. Quite simply, the Corps has not adequately demonstrated that deepening the
Delaware River and disposing of the sediments on Delaware Bay beaches will not harm
the state’s aquatic resources. Yet, the Corps wants DNREC to issue this permit in spite of
a “hold harmless” clause so that Delaware citizens will have to pay for any environmental
damages that result. Questions about cost-efficiency and the environmental impacts also
indicate that the Corps has not yet identified adequate and appropriate disposal sites. We
believe DNREC cannot fulfill its responsibilities under the standard set forth in the
subaqueous lands law by approving the Corps application. We therefore urge DNREC to
deny the permit.
Resrronse. If an environmental problem arises during dredging, the Corps and the project
sponsor, the Delaware River Port Authority, will be responsible for any environmental
remediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detailed in the Project Cooperation Agreement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any remediation that falls within the permit
parameters. Contrary to statements made at the December 4 and 52001 public hearings,
the state will not incur any financial burden if the dredging causes an environmental
problem.

EXHIBIT #69
CORAILE

PRYDE

Comment.
Monitoring

effluent from dredge spoils storage sites:

1 am concerned that drainage from dredge spoils sites might harm nearby aquifers or land
areas or degrade the quality of the river water downstream to the sites. The Corps said at
the previous workshop that they would “monitor” the storage sites. Please give the details
on this:
What will be monitored? Loss of contaminants from the spoils site? Appearance of
higher levels of contaminants downstream from the site? Other?
What materials might be tested for---pesticides, PCB’S, mercury, antimony, arsenic,
cadmium, chromium, zinc, other?
While many of the heavy metals maybe present in relatively insoluble states in the
material buried beneath the river, this could change as the dredge spoils are exposed
to air and to microbial action, and they might be transformed into more soluble
compounds. How will such changes be taken into account in the test program?
On what basis will a decision be made on whether or not to test for a given
contaminant?
How often will the tests be done?
Is there a written document describing “best practices” on such testing?
What dredge spoils sites are currently being tested?
What contaminants are tested for at each site?
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What is the current annual cost of testing each of these sites?
How will the results from monitoring be made available to the public?
Response. Water discharged from confined disposal facilities (CDFS) would be
monitored during construction of the Delaware River Main Channel Deepening Project.
The Corps has been working with the States of New Jersey and Delaware, and the
Delaware River Basin Commission (DRBC), to develop an acceptable protocol for this
type of monitoring. To date, the Killcohook, Oldmans, Pedncktown North and
Pedricktown South CDFS have been monitored. Reports on the monitoring studies
conducted at the Killcohook and Pedncktown North CDFS have been provided as part of
the public record (EXHIBIT 40 Binder 3). The reports provide details on how CDFS
would be monitored. A scope of work for water quality monitoring at the Reedy Point
South CDF has also been submitted for the public record (EXHIBIT 9). Any changes to
the plan would be made in consultation with the States of New Jersey and Delaware and
the DRBC.
The United States Geological Survey conducted studies of the federally owned dredge
disposal areas used for the Delaware River Main Channel. In particular, a report entitled
Evaluation of Ground-Water Flow from Dredged Material Disposal Sites in Gloucester
and Salem Counties, New Jersey (USGS, 1995) (EXHIBIT 19) was published which
studied this concern. A letter dated 23 January 1996 was then issued by the USGS,
which summarized and referenced this and other relevant USGS reports.
The USGS concluded that the concern thatjluids leachingfrom

the dredged-material
disposal areas could infiltrate to the aquz~er with recharge water can also be set aside.
The USACE agrees with this conclusion, however, to ensure the safety of the main

aquifers underlying the disposal areas, the USACE has completed installation of
monitoring wells at eve~ Federally-owned Main Channel dredge disposal area. The
groundwater-monitoring
program for the NJ sites has been approved by the NJDEP. The
groundwater-monitoring
program for Reedy Point North and Reedy Point South disposal
areas (both located in the State of Delaware) has been submitted to DNREC for their
approval.
Comment.
Sediment

Contaminants:

The workshop handouts on ‘<Sediment Quality Testing” and “ERL/ERM Sediment
Guidelines “raise many questions. First, are the data referred to in the two papers
identical (from the same set of test points)? If not, what are the differences?
The most important part of any analytical study is determining how rmd where samples
Should be taken. Making the right decisions depends on understanding what the data
need to demonstrate and what pitfalls are presented by the different choices that might be
made. To make valid predictions about what concentrations of contaminants will be
present in different regions of the river, we need to understand how the levels of different
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types of contaminants (e.g. heavy metals vs. organics) have been affected by their
history
Where did they enter the river?
Have they been largely removed from the main channel by the combined scouring of
repeated dredging and river current?
What are the concentrations in regions near the main channel, as opposed to within the
channel at a given point in the river’s length?
How do concentrations of various contaminants vary as a distance downstream fkom the
mouths of side channels and old industrial sites.
Answering these questions requires understanding how the selections of sampling sites
and approaches might affect the results. Some things that need to be considered are:
What was the depth of the samples –how far below the current river” bottom” did the
samples extend?
Were any samples examined in such a way that contaminant levels were reported as a
function of depth below river bottom?
Were contaminants studied as a function of depth in shoals?
Were any of the data points obtained from “averaging” the results from two or more
samples?
Were any data points obtained from physically mixing any of the samples before
testing?
Were any tests done on individual samples?
What rationale was used in determining what samples (or results) should be combined?
In addition to answering these questions directly, please give detailed references to where
the test descriptions and data analyzed appear in the material sent to DNREC for the
permit application.
An analytical study that carefully addresses the type of questions posed here could
provide a reliable way to determine if there are any areas in which the dredge spoils
would have contaminant levels exceeding ,acceptable limits. It is possible that some safer
storage facilities could be found for them, although it might involve shipping them a
considerable distance. Without this kind of analysis of how sampling was carried out, the
results reported to us are essential y meaningless in determining if the deepening and
widening of the main channel can be carried out safely.
Response. The “ERL/ERM Sediment Guidelines” handout only addressed heavy metals.
That data set was the same as the bulk sediment analysis heavy metal data set discussed
in the “Sediment Quality Testing” handout. The “Sediment Quality Testing” handout
also discussed organic contaminants that were tested from the same samples as the heavy
metal data set, a separate high resolution PCB data set, and a separate biological effects
based testing data set.
The bulk sediment analysis data set discussed in both handouts included 153 individual
samples, Those samples were collected from 86 sediment cores that were collected in the
navigation channel and in channel bends that were proposed to be widened. The location
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of the sediment cores can be found on Plates 5 and 6 of the Corps’ July 1997 (EXHIBIT
4) Delaware River Main Channel Deepening Project Supplemental Environmental Impact
Statement. The samples were collected in three rounds of testing. Sample locations for
the first round of testing were selected by the U.S. Environmental Protection Agency.
Sample locations for the later rounds were selected to provide more thorough coverage of
the project area. Within the navigation channel, cores were five to seven feet deep to
reach the depth of excavation for the deepening project. Within the shallower channel
bends, we attempted to collect 20-foot cores, but it was not always possible to drill 20
feet deep. Sample locations varied within individual cores. Individual cores were
evaluated for sediment stratification, and individual strata of at least six inches in length
were sampled. In some cores that had no sediment stratification, samples were collected
from the top half and bottom half of the core. None of the 153 data points were derived
by averaging two separate samples. Uniform amounts of material were collected over the
length of the observed sediment strata. This material was physically mixed and
subsampled to provide the necessary material to run the chemical tests.
There is not sufficient information to identi~ where individual contaminants entered the
river. It is likely that lower observed concentrations in the navigation channel relative to
nearby non-navigation areas is the result of maintenance dredging to prevent material
from accumulating. Data has been collected within areas that would be dredged as part
of the Delaware River Main Channel Deepening project. We do not have data on areas
outside of the project.

EXHIBIT #70
JIM STEFFENS,

DELAWARE

CHAPTER

OF THE SIERRA

CLUB

Comment. Accompanying these comments is a copy of a letter from the Office of
Management and Budget to the Assistant Secretary of the Army, Joseph W.
Westphal, dated 18 January 2001. This letter criticizes the plan for Port Mahon,
stating that Port Mahon “is situated at a point of maximum shoreline erosion
compared to other location of the Delaware Bay,” that there exists no appreciable
beach to restore, and that the proposed beach would have to be reconstructed
on average once every seven years, or seven times during the life of the project.
The letter says, “The Corps has not demonstrated that [this project] would
represent anefflcient, productive wayto target Federal andlocal dollars for
ecosystem restoration .“ The Corps used for its assessments aerial photographs
of Port Mahon taken in 1988. This assessment incompletely outofdate. No
wetlands currently exist between the road and the water, and the metal
bulkheads placed there sometime in the past are largely collapsed and stand in
water even at low tide.
Response.

Responses tothe18January

20011etter areattached.
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Honorable Mitchell E. Daniels, Jr.
Director
Office of Management and Budget
Washington, D.C. 20503-0008
Dear Mr. Daniels:
In response to your letter dated January 18,2001, I am
submitting for your review a Corps of Engineers memorandum
detailing the findings of their review of your concerns related to the
Port Mahon, Delaware ecosystem restoration project. While your
office recognized the importance of restoring the Delaware Bay
ecosystem, you questioned the array of alternatives considered
and the justification and overall advisability of ecosystem
restoration atthis location. Asoutlined inthe Corps memorandum,
both the study authority and non-Federal sponsor together focused
the feasibility analyses geographically on Port Mahon area and
technically on the development of a multi-objective project to
protect State Road 89andwetlands
behind it. Further, the Cops
did consider alternatives (permanent evacuation and relocation of
State Road 89) that would allow natural erosion processes to
continue, Neither of these alternatives were considered in detail
since they would notmeet theoverall study objectives of shoreline
erosion and habitat protection andrestoration and were cost
prohibitive. Finally, the Corps again consulted withthe U. S. Fish
and Wildlife Service as requested and a letter dated May 11, 2001
that documents their continued support for the project.
Please advise this office based on.the additional information
provided whether my recommendations to support the
authorization and implement the project are consistent with
Administration policy.
Sincerely,

Mike Parker
Assistant Secreta~
(Civil Works)

of the Army
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SUBJECT: Port Mahon, Delaware

1. PURPOSE: In response to your 13 March 2001 memorandum, the U.S. Army Corps of
Engineers has reviewed the concerns raised by the OffIce of Management and Budget (OMB) in
their 18 January 2001 letter related to the subject project. The findings of the Corps review and
my recommendation are summarized below.
2. DISCUSSION:
a. The Delaware Bay Coastline – Delaware & New Jersey, Port Mahon Delaware Interim
Feasibility Study, Final Feasibility Report and Environmental Assessment determined that
shoreline erosion and shoreline development have significantly reduced the spawning suitability of
the Port Mahon area for the horseshoe crab. Although there is no sandy beach present at Port
Mahon at this time, horseshoe crabs continue to attempt to nest in the roadbed with limited success
and significant mortafity. The prime spawning beaches are between Maurice River and the Cape
May Canal in New Jersey and the sandy beaches between Bowers Beach and Lewes in Delaware.
Port Mahon is just north of Bowers Beach. Port Mahon’s location in the bay relative to salinity
and hydraulic conditions make it suitable habitat for horseshoe crabs. The beach fill will protect
existing wetlands as well as the wetlands to be restored as a component of the Port Mshon project.
All of these features are expected to benefit migratory shoreb~d species.

b. The proposed ecosystem restoration project consists of three elements designed to restore the
ecosystem at Port Mshon. The first element consists of restoration of 19.2 acres of horseshoe crab
habitat through the placement of 306,000 cubic yards (cy) of sand fnr approximately 4,900 feet
along the shoreline and the construction of a 1200-foot revetrnent at the southern end of the
proposed project to tie into the existing revetment from the termination of the beachfill to provide
stability. The second element will involve raking State Road 89 for a distance of 7,500 feet to
protect 59.1 acres of wetlands from excessive and dssnaging.overwash. The third element in the
recommended plan is the restoration of21,4 acres of degraded marsh west of State Road 89. The
proposed ecosystem restoration and protection project will provide 193 average annual high vsfue
habitat miits. In addition to ecosystem restoration and protection and the associated non-monetary
environments quality benefits, the project will produce incidentrd national economic development
(NED) benefits. These estimated NED benefits amount to an average ~ual total of $140,000,
and consists of reduction of infrastructure darnages and avoidance of fisel delivery by more costly
aftemative meams. A monitoring program to document project performance compared to design
predictions will be conducted as a cost-shared engineering and design activity during the
continuing construction for periodic nourishment. A 5-year monitoring and adaptive management
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plan to ~vahrate success and provide for potential minor project modifications to improve overall
project performance is rdso included in the recommended project.
c. Section 101 (a)(l 2) of the Water Resources Development Act (WRDA) of 1999 authorized
project construction at a total cost of $7,644,000, with an estimated Federal cost of $4,969,000 and
an estimated non-Federal cost of $2,675,000 and at an estimated average annual cost of $234,000
for @riodic nourishment over the 50-year life of the project, with an estimated annual Federal cost
of $152,000 and an estimated armrrd non-Federal cost of $82,000.
d. 0M13 raised two concerns in their 18 January 2001 letter. The first concern relates to the
arraY of alternatives considered in the feasibility study. The second concern relates to the
justification and overall advisability of ecosystem restoration at Port Mahon. A response to each
of these concerns is provided in the following paragraphs.
e. OMB requested that a broader array of alternatives for addressing Orehorseshoe crabs and
migratory birds of Delaware Bay be evahrated, in consultation with the U.S. Fish and WllcMfe
Service, to determine whether the significant public investment required to sustain a,man-made
beach is justified at Port Mahon. The spoosor of the feasibility investigation; the State of
Delaware, requested a study to evaluate the advisability of ecosystem restoration at Port Maho%
not the Delaware Bay rmd as a resul~ a comprehensive plan of action for the Delaware Bay did not
result from the feasibility investigations. Ecosystem restoration was the primary objective of the
feasibility analysis, although clearly the sponsor is interested in the project’s secondary benefits of
providing protection to State Road 89 and the pipeline that delivem jet fuel to Dover Air Force
Base. As requested, the U.S. Fish and W]ldlife Serwice reviewed the concerns raised by OMB and
documented their position in a letter dated 11 May 2001 (enclosed). As outlined in this letter, the
U.S. Fish arrd Wildlife Service believes the Port Mahon site “offers substantial potential for
habitat improvement”. In addition, the U.S. Fish aud Wildlife Service acknowledged the study
authority arrd the non-Federal sponsor together focused the feasibility analyses geographically on
the Pm-t Mahon area and technically on the development of a multi-objective project to protect
State Road 89 and wetlands behind it.
f. OMB also suggested that the removrd of some or all of the existing hard structures from the
Port Mahon shoreline to rdlow for the natural erosion of the rural road and wetlands should be
considered for implementation, since it believes that the proposed action would not restore the
designated area. The alternatives considered for the Port Mahon area included two alternatives
(permanent evacuation and relocation of State Road 89) that would allow natural erosion
processes to continue to. damage habitat and exiatiig infrastructure. Neither of these alternatives
was considered irr detail since they did not meet the overall study objectives of shoreIine erosion
and habitat protection ~d restoration and were considered cost prohibitive. Specifically,
permanent evacuation of the area was expected to have high social and economic costs and would
not prevent the loss of habitat. Relocation of State Road 89 would involve extensive wetland
destruction and costly mitigation measures while providing no habitat protection, and as a result,
the plan was eliminated from further consideration. Furthermore, jet fuel is delivered tn Dover Air
2
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Force Base via an underground pipeline on the landward side of the road that will continue to
require protection tlom shoreline erosion, negating the effects of relocating State Road 89. This
pipeline is critical to normal operations at Dover Ak Force Base and readiness for National
Security. Without the pipeline, jet fiel would have to be delivered via truck in a Iarge number of
trips, increasing the risk of spills that wordd cause significant environmental darnages.
g. The proposed project at Port Mabon will restore historic horseshoe crab habitat and
associated wetlands and protect these habitats from further loss and degradation. While the
proposed project will not be a “natural” beae~ since it will need to be replenished every seven
years, it will be’much more than “isolated shifting pockets of sad”. The restored beach will
remain a functioning beach usable annually by spawning horseshoe crabs and the thousands of
migratory birds that need to feed on horseshoe crab eggs, for dre life of the project, The selected
plan provides the optimum ecosystem restoration and enviromnentrd quality benefits at Port
Mabon and is incrementally the least-cost alternative in terms of habitat units per total present
wortl project costs.
‘3. REcoMh@NDAITON: In view of the above, and since this projeet was formulated for
shoreline erosion and habitat protection and restoration purposes, I recommend this project be
resubmitted to OMB for clearance.
FOR THE COMMANDER

/~~~
Encl
~

ROBERT H. GRIFFIN
B~gadierGeneral, USA
Dnector of Civil Works
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
Chesapeake Bay Field Office
177 Admiral Cochrrme Drive
Annapolis, MD 21401
May 11,2001

Lt. Colonel Tmothy Brown
Diskict Engineer
U.S. Army Corps of Engineers
100 Penn Square East
Philadelphia, PA 19107-3390
Attn:

Steve Allen
Re

Port Mahon Feasibility Study

‘flris responds to your oflice’s’request for oirr comments on the letter dated January 18,2001,
horn Mr. Wesley Warren of the Office of Management and Budget to your office relating to the
Port Mahon Feasibility Study. Mr. Warren’s letter questions the environmental justification for
the project ~d suggests that a wider army of alternatives for addressing the needs of horseshoe
crabs and shorebirds should have been. evrduated to provide assurance that the benefits of
maintaining a beach at this particrdar location are worth ihe cost. This approach overlooks the
fact that the Port Mshon project was not formulated simply to address the habitat needs of
horseshoe crabs and shorebirds, but also for protection of infrastructure (road and jet fuel
pipeline) and water dependent recreational and commercial facilities (e.g., boat launching riirnp,
docks, and fishing pier). In addition, the project will rdso benefit a wide variety of public fish
and wikili~ resources by preventing erosion of the marsh and by improving the water quatity of
Delaware Bay due to the reduction in the input of fine sediments.
~le
no,,forinal study was conducted to evaluate potential projects specifically for horseshoe
crabs in Delaware Bay, it certainly appeara that the Port Mahon site offers substantird potential
for habitat improvement. .Tbis site lies within the shoreline region between the Mispillion River
and Kelly Islaud where the greatest number of horseshoe crabs come ashore to spawn.
Unfortunately, the Port Mahon shoreline is Iargely unsuitable for spawning due to limited beach
habitat and the presemce of bulkheads and riprap. This problem creates a significant opportunity
for habitat improvement. While the ahemative of simply removing the bulkhead and riprap and
rdlowing the naturaJ erosion process to proceed would reduce the mortsdity of adult crabs, the
effective increase in the spawning success would be limited because sand for beach habitat is

naturally scarce. The project would supply the sand needed totiprove
achieving other benefits mentioned above.

spawning as weI1 as

We share the concern about the relatively high amount of replenishment that will be necessary to
maintain tie beach at this location. Substantive spawning beaches do not naturally occur much
north of Plckenng Beach which is located approximately 2.7 miles down the bay horn Port
Mahon. The current lack of s~d at Port Mshon is likely to have been exacerbated by the
bulkhead, but beach habitat under mtural conditions wouJd probably be limited to small pocket
areas. Fortunately, the maintenance cost will be reduced since the mater-M would come from the
ongoing maintenance dredging of the Delaware main navigation chsnneI. However, there are
significant uncertainties involved in estimating erosion rates 50 years into the fhture. In additio%
the demands for sand for use at other shoreline locations maybe substantially grater thin they
are at this time. hr view of this, a project based on a 25-yem life, as is currently common for
projects of this type, may have been more appropriate.
We cannot rule out the possibility that be=h replenishment for horseshoe crab spawning habitat
could be more cost effectively accomplished at other locations where the erosion rate maybe
lower. However, the study authorization was specific for Port Mahon and the nonfederal sponsor
was especially interested in a multiple objective project that included reducing the threat to the
road as well as to the wetlands behind the road. Furthermore, it does not appear that such a high
standard (i.e., a demonstration of the highest benefits and cost effectiveness of any site in the
Delaware Bay region) wordd normally be required to justify a project. For example, if the issue
was evrduating beach replenishment for a human cmnrrmnity, it wordd not be necessmy to show
that the site had the highest benefit-cost ratio of any site in Delaware Bay.
Thank you for the oppofity
Ruddy at (410) 573-4528.

to comment.

If there are any questions, please contact George

Sincerely,

‘~,

w

L4k&

John P. Wolflin
Supervisor
Chesapeake Bay Field OffIce

There are presently wetlands at Port Mahon, specifically as a result of the failed
bulkhead. The beachtill project as designed will not cover these wetlands. The
renounshment cycle for Port Mahon is well within normal limits. Many Corps beach
nourishment projects require filling every year. An erosion model was applied at Kelly
Island and Port Mahon and determined that this site is appropriate for wetland and beach
restoration with appropriate renourishment. Without the projects at Port Mahon and
Kelly Island, severe erosion and lost of valuable habitat will continue indefinitely.
Comment. I am also enclosing a copy of a letter from the U.S. Fish and Wildlife Service
to Mr. John Brady of the Corps dated 14 November 2001, stating that the Fish and
Wildlife Service has only just become aware that Port Mahon and Broadkill
Beach are targeted as dredge disposal sites. The letter presents data on
unusually large numbers of horseshoe crab eggs found at Kelly Island and Port
Mahon and lesser numbers at Broadkill Beach. The letter requests that the
Corps comply with a timing restriction between 15 April and31 August, during
which no beach replenishment will be conducted. Furthermore, U.S. Fish and
Wildlife is requiring that forther data be supplied under NEPA guidelines. In
simple language, this letter is stating that Kelly Island and Port Mahon beaches
are already well utilized as spawning grounds by horseshoe crabs, and that
Corps beach construction activities at these sites are likely only to have
deleterious effects on horseshoe crab reproduction.
Response. Refer to the general response for “horseshoe crab impacts from sand
placement”. Also, refer to the attached Corps response to the 14 November 2001 U.S.
Fish and Wildlife Service letter.
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Subject: Review of Draft Horseshoe Crab Egg Density and Habitat
Report-Delaware
River Main Channel Deepening Project

Availability

Mr. Clifford Day, Supervisor
U. S. Department of Interior
Fish and”Wildlife Service
New Jersey Field OtXce
927 N. Main Street, Building D
Pleasantville, New Jersey 08232
Dear Mr. Day
I am writing to address the concerns that you raised in your November 14,2001 letter
to John Brady, of our Environmental Resources Branch about pIacing dredged material
on Delaware Bay shore areas. These concerns resulted from your review of our
September 15,2001 dratl report Preconstruction Horseshoe Crab Egg Density
Monitoring and Habitat Availability at Kelly Island, Port Mahon, and Broadkill Beach
Study Areas, De[aware.

I believe it is important that you understand the history of work in this area before
addressing your specific concerns. As part of the Delaware River Main Channel
Deepening Project, the Corps prepared a Supplemental Environmental Impact Statement
(July 1997) outlining a plan to use Delaware Bay sand for wetIand restoration at both
Kelly Island, Delaware and Egg Island Point, New Jersey. In addition, material would be
stockpiled off the bay coast near Broadkill Beach and Slaughter Beach for firture beach
nourishment.
Because of concerns raised by your agency and others about the potential impacts of
stockpiling sand, the Corps proposed depositing the sand directly on Delaware beaches, a
suggestion made by your agency. Our decision was sent by letter to the U.S. Fish and
Wildlife Service on May 7, 1998 and was amounted at a subsequent public hearing on
May 10, 1998 in Dover, Delaware. On July 14,2000, the Delaware Department of
Natural Resources and Environmental Control (DNREC) submitted a list of beaches it
felt wouId benefit fkom nourishment with Delaware Bay sand from the Delaware River
shipping channel. This list included Broadkill Beach and Port Mahon on the bay and
Rehoboth Beach/Dewey Beach on the Atlantic coast. Nourishment for each of these
beaches is also being pursued under separate Corps’ authorities resulting in three
individual federal projects, each of which has previously prepared National
Environmental Policy Act (NEPA) documents that were coordinated with your Annapolis
Field OftIce. These NEPA documents will be supplemented or revised for beach

-2-

nounshment areas when DNREC and the Corps decide which beaches are best suited for

nourishment, thereby meeting the NEPA requirements

for these actions.

A monitonnglmanagement
plan was developed for the Kelly Island wetland
restoration project in close coordination with DNREC and the appropriate federal
agencies, including U.S. Fish and Wildlife Service Bombay Hook National Wildlife
Refuge Ofllce. One of the plan’s goals is to create more spawning habitat for horseshoe
crabs. As a result, the Corps’ Philadelphia District initiated the horseshoe crab egg
density and habitat availability stndy for Kelly Island, Port Mahon and Broadkill Beach.
There is a hid-fold purpose for the study. The first
isto establish pre-c@@uQion
conditions at the three locations, which will be compared to post-constmction horseshoe
crab use. The second is to gather information to determine if construction can take place
during the environmental window (April 1S-August31) established by the Atkmtic States
Marine Fisheries Commission’s Interstate Fishery Management Plan for Horseshoe Crab
(1998). Next year, we plan to collect additional spawning horseshoe crab data at Kelly
Island, Broadkill Beach and Port Mahon.
In 2001, the Corps has also collected data on juvenile horseshoe crabs at these three
locations and at Kitts Hummock, a known productive spawning area recommended as a
control by DNREC. We have also gathered data for spawning adults at Kelly Islrmd and
Port Mahon. When these studies are completed, we will send them to you for review.
Turning to the draft September 2001 report, it was found that only 40.8 percent of
Kelly Island and 26.9 percent of Port Mahon provide suitabIe spawning habitat. Much of
the shoreline at Kelly Island is underlain with peat and is unsuitable for spawning. The
existing spawning habitat at Kelly Island is very dynamic due to the continuing erosion,
with sand and peat areas changing each year. In addition, since 1997, the southern most
sandy area near the tip of Kelly Island has eroded about 650 feet northward, eliminating
possible spawning habitat. At Port Msrhon, the shoreline is lined with riprap causing a
high amual mortality rate for spawning horseshoe crabs. Restoration at these two
locations is expected to greatly enhance spawning habitat. Shorebirds are also being
monitored at Kelly Island, Port Mahon, BroadkN Beach, and Prime Hook Beach (a
control site) and will continue afler project construction to determine the degree of
success in providing shorebird habitat. Additional parameters such as sediment
movement, water quality, and aquatic resources are being monitored to determine the
degree of success for the Kelly Island wetland restoration.
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We believe it would be productive for our respective technical staffa to meet in the
near future to discuss the project and your concerns. Further, we believe it would be
appropriate for the U.S. Fish and Wildlife Service to wait until discussions have taken
place and next year’s data collection is finished before making a final decision on
whether construction can be performed witbin the horseshoe crab environmental window.
>

If you have questions or concerns, please call John Brady at 215-656-6554.
Sincerely,

Kv
~~~~~~~
ision

Copy Furnished:
U.S. Fish and Wildlife Service, Armapolis Offrce
U.S. Fish and Wildlife Service Bombay Hook, National Wildlife Refuge
DNREC, Cooksey, Love, Carter, Moyer

Comment. I am also enclosing copies of photographs taken by Capt. Robert Martin (U.S.
Navy, retired) of the beaches at Port Mahon and Broadkill, demonstrating the
presence of colonies and reefs of the tube-forming worm, Sahellaria vulgaris, at
these sites. I myself collected samples of Sabellaria colonies at a location
halfway between the fishing and fuel supply piers at Port Mahon on Friday, 30
November 2001. The Corps fails to mention the presence of Sabellaria in any of
the EIS, SEIS or Subaqueous Lands Act permit application documents.
Additional photographs demonstrate that these sites represent a shallow water
community, consisting of crabs and amphipods in addition to colonial worms.
Res~onse. Refer to the general response for “Sabellaria vulgaris Impacts from Sand
Placement”. A study on Sabellaria at Broadkill Beach (Miller, 2002) was completed in
January 2002 and is included with these responses. As pointed out in our response to the
U.S. Fish and Wildlife Service letter of 14 November 2001, NEPA documents will be
supplemented or revised for beach nourishment areas when DNREC and the Corps
decide which beaches are best suited for nourishment, thereby meeting the NEPA
requirements for these actions.
Comment. While at Port Mahon on 30 November I talked with a waterman who was
transferring his day’s harvest of 26 bushels of oysters from his boat to his pickup
trock. This single harvest represents $700 in gross income. The effects of the
dredging project on oyster beds in the vicinity of Kelly Island and Port Mahon are
only mentioned in passing in the documents provided in the application.
Response. Refer to the general response for “oyster impacts”. A study on preconstruction oyster, water quality, and sediment monitoring was completed in December
2001. The entire report is being submitted on a CD ROM.
Comment. I have long been concerned about the toxicity of the dredge spoils, due to
their known content of heavy metals—including lead, cadmium, arsenic and
mercury-as well as PCB’ S pol ycyclic aromatic hydrocarbons, and DDT and its
metabolizes. Although the Corps has repeatedly claimed that they have tested
these residues exhaustively, it is my contention that the chronic toxicity of dredge
material from the main channel has been inadequately evaluated. I am
enclosing a copy of a study coordinated by the National Oceanic and
Atmospheric Administration, in which chronic toxicity tests of Delaware River
sediments on marine organisms were conducted using methods not employed by
the Corps. The sediments were indeed toxic, and the leveIs of toxicity correlated
most strongly with the levels of heavy metals in the sediments. These chronic
toxicity protocols were subsequently adopted by the EPA this past summer and
will be henceforth required for the evaluation of all dredge sediments. Although
the NOAA study did not examine any samples from the main channel of the
Delaware River, the study begs the question of what hazard is to be found in
main charnel sludge. This is particular] y important given the location of the Ken y
Island wetlands in the flyway of internationally important migratory birds, and
more specifically in proximity to Bombay Hook National Wildlife Refoge.
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Response. Bulk sediment analyses of Delaware Bay channel sediments were conducted
to determine the total concentration of contaminants within the sediments. Chemical
parameters included heavy metals, pesticides, PCBS, PAHs, and a variety of volatile and
semi-volatile organics. To evaluate potential impacts to fish and wildlife resources, bulk
sediment data were compared to ERL/ERM sediment guidelines. These guidelines
provide an estimate of the potential for sediment contaminants to adversely effect aquatic
resources. Through a comprehensive review of available data on sediment effects,
researchers established two guideline values. These two values are referred to as effects
range-low (ERL) and effects range-median (ERM). The researchers stated: “The two
guideline values, ERL and ERM, delineate three concentration ranges for a particular
chemical. The concentrations below the ERL value represent a minimal-effects range; a
range intended to estimate conditions in which effects would be rarel y observed.
Concentrations equal to and above the ERL, but below the ERM, represent a possibleeffects range within which effects would occasionally occur. Finally, the concentrations
equivalent to and above the ERM value represent a probable-effects range within which
effects would frequently occur.” (Long et al. 1995).
Bulk sediment analyses of Delaware Bay sediments only detected heavy metals,
extremely low concentrations of PCBS and di-n-butyl phthalate. The ERL guideline for
PCBS is 22.7 parts per billion. The highest detected concentration of PCBs in Delaware
Bay channel sediment samples was 0.02 parts per billion. There is no guideline for di-nbutyl phthalate, however, the State of New Jersey has developed a standard of 5,700 parts
per million as a maximum concentration for clean residential areas. The maximum
concentration ofdi-n-butyl phthalate in Delaware Bay channel sediment samples was
0.88 parts per million. Phthalates are used in manufacturing plastic products. It is likely
that detection of di-n-butyl phthalate is not from sediment contamination, but the result of
laboratory contamination as the sediments come in contact with plastics from the time
sampl= are collected through the laboratory analysis. Table 1 compares the heavy metal
data to ERL/ERM sediment guidelines. The actual bulk sediment concentrations have
been previously provided to the Delaware DNREC. All heavy metal concentrations
detected in Delaware Bay sediments were below the ERL levels except one sample
concentration of nickel (sample concentration of21.4 mgikg, ERL concentration of 20.9
mgk) and two sample concentrations of cadmium (sample concentrations of 1.22 and
2.8 mgikg, ERL concentration of 1.2 mg/kg). These samples were collected from
locations known to contain fine grain material; this material would not be placed on
beaches. All concentrations of heavy metals detected in areas to be dredged for beach
nourishment were below ERL levels. Based on these results, there is no reason to believe
that placement of Delaware Bay sand on Delaware beaches would impact aquatic
resources from a contamination perspective.
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Table 1. Comparison of Delaware Bay Main Channel Sediment Data to ERIJERM Sediment Guidelines

ERL
Value

ERM
Value

0/0Samp.
< ERL

0/0Samp.
>ERL&
< ERM

0/’ Samp.
> ERM

2

25

69.6

30.4 *

0.0

Arsenic

8.2

70

100.0

0.0

0.0

Beryllium

NC

NC

NC

NC

NC

Cadmium

1.2

9.6

91.3

8.7

0.0

Cbraminm

81

370

100.0

0.0

0.0

copper

34

270

100.0

0.0

0.0

Lead

46.7

218

100.0

0.0

0.0

Mercury

0.15

0.71

100.0

0.0

0.0

Nickel

20.9

51,6

95.7

4.3

0.0

Seleninm

NC

NC

NC

NC

NC

3.7

100.0

0.0

0.0

Antimony

Silver
Thallinm

Nc

NC

NC

NC

NC

zinc

150

410

100.0

0.0

0.0

ERIJERM guidelines are in mgkg.
NC - Pammeter has no established ERL/ERM guidelines.
Non-detections were included in the analysis at half the detection limit.
* - Antimony was not detected in any of the Delaware Bay samples. These samples were non-detections
with high detection limits.
Long, E.R., D.A. MacDonald, S.L. Smith, and F.C. Calder. 1995. Incidence of Adverse Biological Effects
Within Ranges of Chemical Concentrations in Marine and Estmu-ineSediments.
Environmental Management 19(1):81-97.

To further evaluate sediment quality, water column and whole sediment bioassays were
run to directly evaluate the impacts of sediment contaminants on living organisms.
Bioassays provide information on the toxicity of individual contaminants, and also to
indicate possible interactive effects of multiple contaminants. For Delaware Bay
sediment samples, earl y life stages of the sheepshead mimow, the American oyster, a
mysid shrimp, an infaunal arnphipod, a burrowing polychaete and a bivalve mollusc were
tested. In multiple tests with numerous individuals of each species, no toxicity (as
defined by mortality) was observed.
As a final sediment quality check, bioaccumulation tests were mn to evaluate the
potential for organisms to accumulate contaminants from the channel sediment into body
tissues, which could then be magnified up through the food web. For these tests, a
bivalve mollusc and a burrowing polychaete were used. The organisms were allowed to
live in the channel sediments for a 28-day test period, and then the soft body tissues were
chemically. analvzed.
Control omanisms living in completely
.
. clean sediment were also
.
run for comparison. No pesticides, PCBS or PAHs were detected in any of the tissue
samples. Some heavy metals were detected, however, these metals were also detected in
the control organisms, and all tissue concentrations were within range of acceptable
background tissue levels.
Overall, these test results indicate that dredging channel sand from Delaware Bay, and
using the sand for beach nourishment, would not have an adverse effect on aquatic
resources of the bay. There is no evidence of any potential contaminant problems.
Wildlife resources that would be in contact with the beach sand or forage for food at the
water line would also be unaffected. There are no concerns with regard to toxicity or
bioaccumulation of contaminants through a food web with sand of this quality.
With regard to the draft NOAA study (10/26/00), the following information should be
noted. In Delaware Bay (strata 11-14), all sampling sites (39-61) except site 57 had no
contaminant concentrations above an ERL level. Site 57 is located in Maurice River
Cove near the New Jersey shoreline, far removed from the navigation channel. With
regard to toxicity testing in Delaware Bay, there was no toxicity observed in Delaware
Bay sites (strata 11-14) for the sea urchin fertilization toxicity test or the human reporter
gene system (Cytochrome P450) response test. In addition, amphipod mortality observed
from Delaware Bay sites was not statistically significant from controls. While there
appeared to be some toxicity observed with the Microtox @ test, the report is not clear on
the significance of this information. Delaware Bay sites closest to the navigation channel
(sites 47,49 and 52) were among the lowest relative to response levels. Overall, the
report does not raise concerns relative to the use of Delaware Bay material for habitat
creation.
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Comment. Based on the above issues, 1 make the following recommendations
concerning the deepening project:
The Corps’ application should be denied, since the construction of a
beach at Port Mahon, at the most erodable point of the Delaware
shoreline will not result in the formation of a stable, permanent beach, will
cost considerable and unnecessary amounts of money to maintain, and
contributes nothing to the construction of meaningful wetland habitat.
Neither will the barrier beach at Kelly Island protect this site from
continuous and extensive erosion. However, should the project go
forward in spite of these concerns, it should be contingent upon
independent evaluation of main channel dredge spoils for their suitability
as beach replenishment material, as well as upon an absolute ban on
economic loading as a means of reducing the level of fine sediment in the
dredge spoils within Delaware waters.
●

Response. The beach at Port Mahon will protect existing wetlands both behind the failed
bulkhead, and beyond Port Mahon road. The project at Kelly Island creates
approximately 60 acres of new intertidal wetland while protecting thousands of additional
acres of wetlands. In addition it provides over 1 mile of horseshoe crab habitat along the
shoreline. The site will specifically protect the existing shoreline against continued rapid
erosion, which since 1993 has retreated an average of over 300 feet along the mile stretch
and in some areas over 500 feet. Economic loading is not presently included in the plan
to deepen the Delaware River. The obvious location for the use of economic loading is
where the materials to be dredged are comprised of a minimum of 900/o sand. The vast
majority of materials in the Delaware Bay portion of the shipping channel are comprised
of material appropriate for economic loading. The use of economic loading would result
in substantial cost savings for the project and the State of Delaware with negligible
impact to the environment.
It is correct that Kelly Island and Port Mahon are the location of the highest erosion rate
documented for the Bay and ocean shorelines of Delaware. It is also correct that the
project “will not result in the formation of a stable, permanent beach.” No location in
Delaware or elsewhere enjoys the benefit of a “stable, permanent beach:’ so this is
perhaps not a fair criterion by which to judge the potential for the project to improve the
situation at Kelly Island. The facts are:
●

.

.

.

Delaware has a finite (and diminishing) supply of wetlands;
Kelly Island wetlands have eroded over at least the past 100 years at a rate
higher than at any other location in Delaware – as much as 50 feet of retreat
per year
If no action is taken at Kelly Island, there is every reason to believe that the
rate of wetland 10SSover the past century will continue for the foreseeable
foture, further depleting Delaware’s limited supply of this natural resource;
The proposed Kelly Island project will stop further loss of wetlands at this
location, and restore some of the acreage lost to natural causes.
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The Kelly Island wetland restoration will restore about 60 acres of tidal wetlands. This
project is described in Section 3.3.3 and 3.3.4 of the SEIS (1997). A summary
description of the project was submitted as part of the permit application as well as the
“Kelly Island - Restoration Project Design Package” and “Kelly Island-Wetland
Restoration: Goals and Objective Table, dated 1 November 2000” (EXHIBIT 1).
This table is attached.
Comment.
●
The Corps’ application should be denied, since it will pose significant harm
to the horseshoe crab populations of Delaware Bay, which are already in
serious decline. Even with the prohibition of beach replenishment from
15 Aprilto31 August as proposed by the U.S. Fish and Wildlife Service,
the beach building activities of the Corps will have a significant impact on
the juvenile crabs that are well documented to occupy the shallow areas
along the shore, and will bury the Sabellaria communities which occupy
this environment.

Response. Refer to the general responses for “horseshoe crab impacts from sand
placement” and “Sabellaria vulgaris impacts from sand placement”.
Comment.
●
The Corps’ application should be denied, since it fails to consider the
effects of the project on oyster beds within the river in the vicinity of Kelly
Island, an economic asset to our state. The Corps’ proposal to “monitor”
the oyster beds during the dredging operation is completely inadequate.
How will they monitor the beds? What baseline do they have to judge if
the beds are harmed? What actions will they take if harm is observed?
And who will monitor the monitors?

Response. Refer to the general responses for “monitoring” and “oyster impacts”. Preconstruction baseline information was collected in 2000/2001 and will continue in 2002.

. The Corps’ application should be denied, since there is a significant risk
posed by the toxicity of the dredge spoils to be placed in Delaware’s
wetlands. However, should the project go forward in spite of these
concerns, it should only be considered following extensive testing of the
dredge spoils under EPA guidelines for chronic toxicity prior to their
deposition on Delaware lands.
Response.

Refer to previous detailed response.
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Comment.
The Corps’ application should be denied, since it fails to establish who will
oversee, carry out and bear financial responsibility for beach maintenance
at Port Mahon and Kelly Island. The Corps may not be required to include
the maintenance costs of these beaches in the overall costs of the project.
However, since the project will create new and recurring expenses for
beach maintenance, these costs need to be considered in the overall
benefit-cost analysis. American taxpayers in general and Delaware
taxpayers specifically should know what long-term financial commitments
are involved.
●

Response.
Concerning the Kelly Island Project, the Corps will periodically make
inspections to make sure that the project is fimctioning as designed. Also, the Corps plans
to perform maintenance such as restoring of sand material. For the Port Mahon, once the
project is constmcted, periodic nourishment and maintenance would be part of the
authorized Port Mahon Project.
Comment.
. The Corps’ application should be denied, since it fails to elaborate
responsibility to any party should there be environmental harm. Recently
federal finding for replenishment of Delaware’s recreational beaches
foundered on the issue of liability. However, any liability due to a beach
“noun sbment” project is inconsequential compared to a project of this
magnitude, where toxic dredge spoils are involved, where novel, untried
beach stabilization technologies are to be attempted, and where multiple
threats to Delaware’s environment are possible, some of which have not
even been evaluated. The State of Delaware would itself be irresponsible
if it were to “hold harmless” a federal entity that has so poorly estimated
the impacts of its proposed project, and which has not begun to consider
the eventualityy of environmental harm. The Delaware public has a right to
know what party bears financial responsibility for the mitigation of any
environmental damage.
Response. If an environmental problem arises during dredging, the Corps and the project
sponsor, the Delaware River Port Authority, will be responsible for any environmental
remediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detailed in the Project Cooperation Agreement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any remediation that falls within the permit
parameters.

48

EXHIBIT

#71

RUSSEL W. PETERSON
Comment. Theprime objective of thedredging istoallow much lwgeroiltaAersto
come up the Delaware through the confines of a narrow channel and oncoming ship
traffic. Although the proposed project contends that 80 percent of dredging will accrue to
the six oil companies currently operating refineries along the Delaware, none has shown
any significant interest in the project. Motiva, the only one operating in Delaware, has
publicly opposed the project.
Response. The design vessel will be the same with the deepened Delaware River channel
as for the current channel. Larger tankers are not expected nor analyzed in the Corps’
benefit-cost evaluation due to the channel deepening. Also, crude oil benefits will accrue
for six refinery locations only. A seventh refinery location, Motiva, has not been
included in the assessment of navigation transportation cost savings benefits.
Comment. If it is desirable for the shipment of some products other than oil to have a
port in the Mid Atlantic region with a channel deeper than the Delaware River’s current
40 feet; why shouldn’t the neighboring Port of Baltimore, with its existing 50 foot
charnel, be used?
Response. Navigation transportation cost savings are based on the tomage moving
through the Delaware River port system now and expected to continue to do so in the
future (with and without the channel deepening). The Corps analysis does not claim that
any tonnage will be induced to or from the port strictly because of the channel deepening.

EXHIBIT
LORRAINE

M. FLEMING

DELAWARE

NATURE

#72

SOCIETY

Comment. The blue crab is Delaware’s most valuable fishery. In 2000 the commercial
harvest of more than 100,000 bushels (1 00,765 bu.) was valued at more than
$5 million ($5,061,933). Mature female crabs, the critical breeding stock, are
known to overwinter by hibernating in the sediments in the deeper sections of
the lower Bay, possibly in or near the navigational channel. An attempt to
answer the question of whether winter dredging associated with the deepening
project would cause significant female crab mortality was addressed by a
recent Versar study conducted in February 2001 (Volstad and Kelley 2001).
The study concluded that planned “deepening during winter will have
negligible impact
. because only a small area with relatively low density of
crabs will be affected.” I have reviewed the report and assert that this
conclusion, based on spotty sampling during one season and unwarranted
extrapolations, borders on being scientifically capricious. I have heard that an
additional season’s sampling is planned by the Corps. This gives me no

49

comfort.
I have also reviewed the Division of Fish and Wildlife’s 2001 stock
assessments of Delaware Bay blue crab (Helser and Khan 2001). Stocks are
currend y average to a little below average compared with stock averages since
1979. Noting that the stock is fully exploited, the report recommends:
“.. targeting of female crabs in the fishery,, particular y when they are
concentrated, should be discouraged.”
Response. Refer to the general response for “impacts on over-wintering
crabs”.

female blue

Comment. Each spring hundreds of birders and other ecotourists flock to Delaware Bay
beaches to view the spectacle of hundreds of thousands of shorebirds,
stopping over en route horn South and Central America to the Arctic.
Economic benefits to Delaware--a large portion of the estimated $64+ million
spent annually on wildlife-watching. The birds’ arrival in this area of
recognized international importance is timed to coincide with horseshoe crab
spawning that results in the availability of millions of eggs--fuel for the
famished and depleted birds. [1 submit an exhibit for the record: a copy of an
essay by Howard P. Brokaw, “Spring Shorebirds on Delaware Bay,”
published in Birds of Delaware (Hess, West, Bamhill, and Fleming 2000)].
Clearly the proposed placement of dredged material as beach replenishment at
any sites frequented by crabs and birds, especially Port Mahon, would mean
drastic interference with shorebird staging activities; but the Corps’ proposed
“window” of closure (April 15-August31) only addresses part of the
concerns. Juvenile crabs stay near the shore in sandflat areas for the first two
years of their lives, so sand placement at any time of year could easily
obliterate two generations.
Response.

Refer to the general response for “migratory shorebirds impacts”.

Comment. The planned restoration of Port Mahon is of particular concern. Undesirable
as the habitat “appears” now it seems to fnnction well for the crab-shorebird
connection and remains the geographic zenith of activity. The Port Mahon
and other Bay beach replenishment proposals can ordy be viewed as a large
scale experiment, one we believe is not worth the risk!
We are dismayed that the Corps has not put forward a convincing proposal for
quickly identifying any unforeseen adverse effects upon critical living
resources. Promises and plans for monitoring programs are unacceptably
vague. Before, during, and after monitoring should be routine procedural
elements of any major Corps project. Without careful monitoring,
environmental damage can accumulate to unacceptable levels before anyone
is alerted, and the time and resources needed to remediate the damage can
increase exponentially. Such damage can directl y and significantly diminish
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the livelihood and quality of life of Delaware citizens in both direct and
indirect ways, and can result in direct economic hardship for important
portions of our state’s commercial activities.
Response. Refer to the general response for “monitoring”.

EXHIBIT
RICHARD

A. FLEMING

1. COMMENT

PUBLIC

DELAWARE
RECORD.

NATURE

#73

SOCIETY

RAF SUBMISSION

PAGES 204-270

Statement. Reference: “Global Trends in Container, Breakbulk and Tanker Shipping,
Vessel Size and Their Impact on Channel Deepening”, April 4, 1996: a discussion
sponsored by the Port of Philadelphia and Camden. Participants were national experts in
global trend, ocean shipping trends, ocean terminal design” the purpose for the meeting
was to provide factual information on global trends in the shipping industry and how
these trends are/will impact channel depths in the future”. The document contains much
pertinent material. The final page lists four main conclusions, inchrding:
●

“The present channel depth (for the Delaware River) makes Wilmington fully
competitive in the North/South containership trades”.

●

“Delaware has nothing to gain from a deeper Delaware River main charnel.. .Nor is it
wise for Delaware to enhance Philadelphia’s prospect of becoming a ‘mini’ super
port”.

●

“In addition, it surely makes little sense to possibly strengthen competing Delaware
River refineries in Pennsylvania and New Jersey by using Delaware’s public funds to
support the deeper main channel project”.

●

Land area on the Delaware River can be developed to sustain a larger amount of
niche cargoes in these trades which will not need a deeper main channel. Public
funds should be directed to developing these niches”.

In other words, the report of a panel of distinguished experts, brought together by the
Port of Philadelphia and Camden to discuss shipping trends as they impacted a potential
Delaware River deepening project, includes conclusions that Delaware has nothing to
gain from the proposed project, has much to lose, and that it makes little sense to support
the project with Delaware’s public funds.

Response. The four conclusions stated above are not from the referenced report “Global
Trends in Container, Breakbulk and Tanker Shipping, Vessel Size and Their Impact on
Charmel Deepening.” The source of these statements is unknown to DRPA. DRPA has
never seen those statements before, does not know their origin and disputes their
conclusions. The 1996 session was a discussion only. It elicited many points of view but
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did not attempt to reach “conclusions.” That is stated repeatedly through the notes of the
report.
To the contrary, the final page of the notes of the 1996 discussion contains
statements such as:
Q “Based on the data presented, the EPA believes that there will be no adverse
impacts associated with the disposal of sediments generated by the project.”
. The Delaware River’s 40-foot channel is the shallowest channel among our major
rival ports. The ports of New York, Baltimore and Norfolk have 42-to-55-foot
channels. This means that huger ships carrying more cargo can potentially call
these ports.”
●
“Among the current users of the terminals, scrap exports would benefit from the
deeper channel. There is also the potential for larger vessels carrying steel
products.”
●
“However, the current trend in shipbuilding is for larger vessels with more draft.
Containerships of 5,000-6,000 TEU’S, and potentially larger, are under
construction that require depths deeper than 40 feet.”
Finally, the management of the Port of Wilmington does not agree with the statements
represented as “conclusions” and has refuted those statements.
2. LEGAL CLARIFICATION
@restion S3. Is Mr. Callegari – or anyone in the Corps – authorized to commit the
Delaware River Port Authority to anything?
ResDonse. No.
Ouestion S5. Who is responsible to monitor for, identifi, analyze and correct unforeseen
environmental damage – and find the work? What are the limits of responsibility of the
Corps and the DRPA?
Response. During project construction, the Corps or Corps contractor will be responsible
for monitoring and identification of a problem. Responsibility for project costs are set
forth in the Project Cooperation Agreement (PCA) entered into by the Corps and the
Delaware River Port Authority. All CERCLA remediation costs are the responsibility of
DRPA. Any other remediation costs would be subject to costisharing between the Corps
and DRPA.
The Corps is unaware of any limitations on its responsibilities or the responsibilities of
DRPA as set forth in the PCA other than the limitations that maybe subsequently placed
upon the Corps by the United States Congress.
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3. ENVIRONMENTAL

DAMAGE

- MONITORING

Ouestion S6. The application and supporting documents cite a variety of monitoring
commitments. Whowill dothemonitoring
and reporting? What reports will reissued?
Whatwill betheir frequency? Willmembers of DNRECand thepublic beallowedfoll
participation in the design and execution of the monitoring and reporting process?
ResDonse. All monitoring efforts will be contracted to environmental consulting groups
with appropriate levels ofexp@ise inthevafious
measofenviromental
science. The
consultants will be required to prepare individual reports for each monitoring effort to
document results. Insomecases
(i. e,oyster monitoring) monitonng will reconducted
onan annual basis. Inother cases (i.e., CDFmonitoring)
the frequency of monitoring
will depend onthe construction schedule. Scopes ofworkfor allmonitonng that folfills
a commitment to the State of Delaware DNREC will be coordinated with the State of
Delaware DNRECprior tocontracting thework. Allreports forthese efforts will be
coordinated with the Delaware DNREC and will also be available to the public.
4. QUANTITY

OF DREDGED

MATERIAL

Question S7. What will be the total cubic yardage of all removed material (including that
removed by those benefiting from the project, e.g. refineries, and including also 50 years
of maintenance dredge spoils? Where will it be deposited (itemize by site and quantity)?
When will the chosen deposition sites be full? When will new sites (in addition to the
three new sites to be provided by DRPA) be needed, where will they be needed and what
is the status of their identification and/or acquisition? Has permission been received from
property owners for deposition of spoils on Delaware beaches?
Response. The current initial quantity of dredged material to be removed from the
deepened federal channel is approximately 26.3 million cubic yards. In addition annual
maintenance of about 1.1 million cubic yards will be realized. The current total cubic
yards to be removed from the project (initial phss 50 years of maintenance) would amount
to 81.3 million cubic yards. For the initial dredging, the disposal plan is shown in a table
below. Approximately 840,000 cubic yards will be removed from the benefiting
terminals. The material tlom the benefiting terminals will be placed at a privately owned
active upland confined disposal facility. Once the beach placement areas are identified,
the Project Cooperation Agreement is signed; coordination with the property owners for
acquisition of lands or rights of way will be undertaken by the project sponsor, Delaware
River Port Authority.
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Delaware

River

Main

Channel

Deepening

Initial Dredging/Disposal

Quantity

Delaware River Station

Reach

Project

Plan
MATERIAL

Disposal Area

NationalPark

Cubic Yards
A-A

A

Becketi st, Teminal

954,000

sand

19+700 to 28+137

208,600

sand

28+137 to 32+756

417,922

silt

Total Reach A-A

1,580,522

32+756 to 43+814

280,600

silt

Horseshoe-Eagle

772,232

sandy silt

43+814 to 60+000

266,108

sand

60+1 00 to 70+400

546,500

silt

70+400 to 90+000

550,000

sand

690,545

sandy sill

107,676

silt

Mtfin-Ulingsporl
Silingpod-T”icum

a

Bend STA 42+000

Bend S1a. 72+000
Bend Sta. 60+000

Total reach A

3,213,661

90+000 to 117+000

1,242,400

sand

279,435

sand

Tinicum-Eddyston Bend Sia. 98+150

9,695

silt
silt

Marcus Hook Anchorage 124 to end

1,626,123

silt

124+000 to 137+000

1,626,123

silt

15G

137+000 to 145+160

694,200

silt & sand

Pedticktown South

Mhook-Bellevue Bend Sta.141 +000

157,112

silt

145+160 to 176+000

462,000

silt

Be[levue-Cherryls Bend Sta.1 56+000

169,380

silt

11 8+000 to 124+000

182+000 to 206+201&

Cherry Deepwater Bend 166

206+201 to 225+000 & Bulkhead Bar
225+000

to 242+514 & New Castle-Reedy Bend

Pedricktown North

(ROCK to Ft Mifin
70,000 Cubic Yards

6,847,881

Total Reach a

1,028,000

silt

Mllcohook

875,000

sand

Kllcohook

1,506,000

silt

3,409,000

Total Reach C
D

15D

561,413

Eddy-Chester Bend Sta.1 04+000

c

Raccoon Island

844,000

249+000 to 270+000

sand

Reedy Point South
Artificial Island

includes Reedy-Baker Bend Sta.264 +000
270+000 to 300+000

1,727,000

silt

300+000 to 325+000

1,346,700

fine sand

incl.desBaker-Listen

Bend Sta.275+ 000
3,919,700

Total Reach D
E

Kelly Island

Sta. 350+000 to 360+000

597,000

sand

Sta.360 +000 to 361+000

245,000

sandy silt

Sta. 381+000 to 433+000

1,642,000

sand

Sta. 433+000 to 467+000

2,600,000

sand

Egg Island

Sta. 467+000 to 466+000

1,254,200

sand

Delaware Beaches

990,000

sand

Delaware Beaches

Sta. 496+000 to 512+000

7,328,200

Total Reach E

26,298,984

Total

SAY 28,300,000CY

54

The maintenance dredging quantities will be placed in the disposal area that is prepared
tohandle material atthetime of the contract. Byreach the following areas will be
utilized in a rotating fashion that allows for optimum use.
Reach
Reach
Reach
Reach
Reach

A&AA
B
C
D
E

National Park, Raccoon Island.
Pedricktown North and South, Oldmans, 15D, 15G.
Killcohook, Peons Neck.
Artificial Island
Buoy 10 and required maintenance of beneficial use sites.

There is adequate capacity for the initial dredging and 50 years of maintenance in the
disposal areas mentioned above. Noadditional disposal sites arerequired overthe
50-year project life.
5. DREDGING

TECHNIQUES

@estion S8. Will bucket dredging, “economic loading” or “thin layering” techniques be
allowed anywhere in Delaware waters? If so – where when, under what restrictions and
will new DNREC approvals be required.. .or will approval be considered granted if the
current application is approved?
Response. There is no prohibitive window for bucket dredging below the Delaware
Memorial Bridge therefore a contractor may decide to utilize bucket dredging in some
areas or for entire projects if it is deemed economically beneficial. As currently planned,
the project would not include thin layering or economic loading of barges or hopper
dredges. Economic loading has never been considered in the riverine portion of the
project. However, in Delaware Bay, where sand would be dredged and used for beach
nourishment, there would be a cost savings with economic loading of hopper dredges.
The Corps will consider the benefit of using economic loading when a final
determination has been made with the State of Delaware regarding which beaches will be
nourished, The benefit of economic loading increases as the distance between the
dredging site and placement site increases. In 1998, a field study was conducted with the
hopper dredge McFarland. Monitoring was conducted at two sites, one of predominately
coarse-grained material, and the other of predominate] y fine-grained material. As the
hopper was filled to an economic load, monitoring quantified the de~ee of suspended
solids and contaminant release generated by overflow, and the dispersion of the overtlow
phrme. Potential impact to oyster beds through increased sedimentation was evaluated
with a sediment profiling camera system. Photographs of the bottom, sediment-water
interface were taken before and after overflow, and analyzed to measure any recent
sedimentation. A report of this investigation was provided for the public record. The
States of Delaware and New Jersey would have to approve economic loading relative to
compliance with their section 401 water quality certification programs and coastal zone
management programs.
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@restion S9. Is it true that in Reach E only hydraulic dredges will be used when
pumping sand to wetlands for restoration and to beaches for nourishment?
Response. It is anticipated that hydraulic hopper and pipeline dredges will be used to
construct the beneficial use sites in the Delaware Bay. Bucket dredging with barges is an
acceptable alternative if economically viable and practical considering time restraints for
the dredging contracts.
6. MAINTENANCE

RESPONSIBILITY

Ouestion S1O. What will be the Corps’ long term responsibility
of Kelly Island and Pea Patch Island?

regarding maintenance

ReSIJOnSe. Concerning the Kelly Island Project, the Corps will periodically make
inspections to make sure that the project is functioning as desi~ed. Also, the Corps plans
to perform maintenance such as restoring of sand material. For Pea Patch Island, any
maintenance will be performed as part of our regular maintenance program as part of the
existing Philadelphia to Sea (Delaware River 40-foot) Federal project.
7. SAFETY
Statement. Safety issues are related to environmental concerns. The project originally
was design to deepen the current 40 main channel to 45 feet – with two foot allowable
overdredge- but the overdredge allowance more recently was reduced to one foot. Costs
were reduced but project benefits apparently not reduced. It appears undeniably true that
since the depth of the newly dredged channel will be less than the original project plan,
the draft of ships actually using the deepened channel will also be less than assumed in
the current benefit-cost analysis . . . and therefore the benefit-to-cost assessment is
inaccurate.
Question S 11. Why will this reduction in planned dredging not reduce – in actual
practice – the maximum operating draft of ships actually traversing the deepened channel
– and why were benefits not recalculated?
Response. Overdredging is a cost consideration during construction, not a benefit
consideration. Vessel operating practice for underkeel clearance will be the same with
the proposed deepened channel depth as for the current channel depth. Below is a
discussion of overdepth versus vessel operating practice.
OVERDEPTH

(COST)

Overdepth, or more precisely, “allowable overdepth,” is an increment that defines the
depth tolerance for dredging contracts. That is, although the dredging contractor ~
provide the “required depth” everywhere within the dredging limits, removal of material
between the required depth and the allowable overdepth is at the option of the contractor.
The provision of an overdepth during dredging assures that the required depth is
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achieved. The required depth represents the till-authorized project dimensions for
channel depth and width. In the existing Delaware River navigation project, the
authorized depth of 40 feet Mean Low Low Water (MLLW) is the required depth of
dredging, with the allowable overdepth usual] y specified as 41 feet MLLW. Maintenance
dredging in the proposed project deepening to 45 feet MLLW will have the practice of
the existing project and utilize 1 foot of allowable overdepth. A required overdepth of 1
foot and an additional allowable overdepth of.5 feet are included. Since this is a new
project, one foot of overdepth is required to ensure that the required depth is achieved.
This provides insurance that firture maintenance dredging will not be required to excavate
virgin materials.
VESSEL

OPERATING

PRACTICE

(BENEFIT)

The proposed deepening of the 40-foot project to 45 feet will not lead to a change in safe
vessel operating practice. Presently, The Pilots’ Association for the Bay and River
Delaware uses 3 feet as the minimum underkeel clearance with use of tidal range for
vessel transits. Although the project depth will increase by 5 feet, to 45 feet, the present
operating practice of the Pilots with regard to underkeel clearance will not change.
CONCLUSION
The practice of allowable overdepth is a feature of the Corps of Engineers dredging
program, and is applicable to both new work and operation and maintenance dredging.
This practice has evolved to assure that authorized project dimensions of depth and width
are provided in full, meeting the needs of the navigation community and the commitment
of the Federal government with regard to navigation. At the same time, allowable
overdepth provides the dredging contractor a reasonable “construction tolerance,” and
proportional compensation, in achieving required project dimensions. However,
allowable overdepth is not directly related to or included in the calculation of navigation
benefits. Because it is an optional feature of dredging practice, there is neither the
assurance nor requirement that it will be provided during dredging. Navigation benefits
are based on the assumption that full authorized project dimensions are constructed and
maintained, whether for the existing 40-foot channel, or for the proposed 45-foot channel
and existing operating practice employed by the Pilots, as described above The use of
allowable overdepth in new work and maintenance dredging has no direct bearing on
benejits.
8. TOTAL

PROJECT

COSTS

Ouestion S12. Assuming project mid-point in 2005, what will be the total project cost,
benefits and benefit-to-cost ratio in year 2005 dollars?
Response. In the economic analysis, in accordance with the Corps regulation ER 1105-2100, the price level was held constant at the price level at the time of the analysis.
Inflation is not a factor in Corps’ plaming studies. However, for budgetary purposes
Corps inflates project cost to the mid-point of construction.
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9. ALTERNATIVE

SITE FOR DISPOSAL

OF BAY SAND MATERIAL

Question S14. What is the Corps’ alternative site for disposal of the 3,151,000 cubic
yards of sand now designated for Delaware beaches.. and what would be the Corps
disposal costs for the beach site versus the alternative?
Response. Presently there is no planned alternative to the Delaware beaches, although
there are numerous sites on the New Jersey Bay coast that require sand.
10. OTHER

FEDERAL

PROJECTS

Question S15. Is it correct that the following projects are or can be “stand alone”,
independent of the main channel deepening project, and that they can go forward
regardless of whether or not the main channel deepening project proceeds: Kelly Island
maintenance, Broadkill Beach replenishment, Port Mahan protection, Broadkill/Dewey
Beach replenishment?
Response. With the exception of Kelly Island, the other projects can go forward
regardless of whether or not the main channel deepening project proceeds.
11. ENVRIONMENAL

REMEDIATION/DAMAGE

@!@QL!. wbY should Delaware be
needed environmental

loo~o responsible for rectifying - and finding-all
remediation required as a result of unforeseen project damage?

Response. If an environmental problem arises during dredging, tbe Corps and the project
sponsor, the Delaware River Port Authority, will be responsible for any environmental
remediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detaiIed in the Project Cooperation Agreement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any remediation that falls within the permit
parameters.

Q@@

will current rnonitoriw
plans alert us to low term

low level environmental

damage?
Response.
biological
operations,
of impact,
deepening
CDFS and

With regard to contaminant issues, chemical analysis of channel sediments,
testing of channel sediments, monitoring of CDFS during active disposal
modeling of potential contaminant pathways that could be a potential source
and consultation with Federal and State experts have led to the conclusion that
the Delaware River main navigation channel and placement of material in
at beneficial use sites in Delaware Bay would not have any adverse impacts on

natural resources.
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Most of the resources are being monitored before the project begins. Our current plan is
to monitor during construction (where appropriate) and after construction.
Monitoring plans in Delaware have been developed in coordination with DNREC and
Federal resource agencies as well as species experts, where appropriate. DNREC has
participated in oyster monitoring near Kelly Island. Many of the monitoring studies are
being done by experts recommended by DNREC such as Dr. Richard Weber for
spawning horseshoe crabs and Dr. Brian Barrington for shorebirds. Dr. Douglas Miller
from the University of Delaware is an acknowledged expert on Sabellaria. Dr. Eric
Powell of the Haskins Shellfish Research Laboratory is participating in bay wide oyster
monitoring studies. Many of the studies are being done by Versar, Inc., a nationall y
known environmental consulting firm who has a history of working in the Delaware Bay.
It seems prudent that scientists and agency experts to design and execute complicated
monitoring studies; however, all of our studies are made available to the public and are
posted on our web site.
12. MONITORING

L&a!@

will monitoring
be sufficiently independent

of project management?

Response. All monitoring efforts will be contracted to environmental consulting groups
with appropriate levels of expertise in the various areas of environmental science. The
consultants will be required to prepare individual reports for each monitoring effort to
document results. All reports for these efforts will be coordinated with the Delaware
DNREC and will also be available to the public.
13. PROJECT

Qus@wwhat

COSTS
me t~e

project
cow

calculated in‘2005 doll~s - the mid-point of the

project?
Response.

Refer to the response to question S 12.

14. BENEFITS
Lh!@tu!.

TO STATE OF DELAWARE

what is the basis fOr COWS claims of $74 million in benefits to Delaware?

ResDonse. The $74 million is the cost of transporting and placement of dredged material
from the deepened Delaware River Main Channel to the State of Delaware Beaches and
construction of the Ken y Island Wetland Creation Project.

59

15. UPLAND SPOIL SITES
QW!!QL Have all the rewired wl~d
prepared to receive spoils?

Spoils sites
been acquired ~d are they not

Response. The project sponsor, the Delaware River Port Authority will initiate the
acquisition ofupkmd disposal sites once the Project Cooperation Agreement is signed.
16. SAFETY

QEWW

we do notund~stand why the reduction inallowable Overdredgiw does not
result in a reduction in draft of ships traversing the channel.
Response.

Refer to the response to question S 11.

17. ENVIRONMENTAL

WINDOWS

Q!!@hL we would like to=

a better compacttabul~ presentation
of all restrictions
on dredging technology and “windows (prohibited regionshimes of year).
Response.

An environmental

18. PRECISE

DEFENTION

windows table is attached.
OF CERTAIN

TERMINOLGOY

Comment. Certain terminology needs more precise definition. Certain critical elements
of Corps commitment are not specified for example “clean sand”, “best management
practices” and “minimal effects of blasting on fish”.
Response. The term “clean sand” can be defined in two ways. Concerns raised with
regard to the deepening project mostly relate to the level of contaminants in the sand.
The sand would not be considered clean if there were high levels of contaminants. Bulk
sediment testing of this sand indicates that contaminant concentrations are low and that
there are no concerns related to human health or protection of environmental resources.
From a contaminant perspective the sand is clean. Typically, with beach nourishment
projects, the concerns are more directed to the grain size of the material. If there is a high
percentage of material that is finer grained than what is considered sand size then there is
the concern that the resulting beach will look muddy or dirty. The material would not be
considered clean from an aesthetic perspective. Delaware Bay channel sand that would
be used for beach nourishment is greater than 90 percent sand and will provide an
aesthetically pleasing, clean beach.
A discussion of the term “best management practices” for dredging can be found on page
51 of the document titled: The Delaware Statewide Dredging Policy Framework dated
February 2001.
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US Army Corps
of Engineers.
Philadelphia District

DELA WARE RIVER

MAIN

ENVIRONMENTAL

CHANNEL

DEEPENING

PROJECT

WINDOWS

IN DELA WARE

DELA WARE RIVER

MAIN

CHANNEL

ENVIRONMENTAL
RESOURCE

ACTIVITY

DEEPENING

WINDOWS

INDELA

PROJECT
WARE

EXISTING
ENVIRONMENTAL
WINDOWS

PROPOSED
CHANGES TO
WINDOWS*
None

Fish

Rock Blasting
Overboard Disposal in All
Areas

15 March-30 Nov. (Delaware
Memorial Bridge to Betsy Ross
Bridge)

Anadromous Fish

Bucker Dredging

16 March to 31 May above River
Mile 62 (Pea Patch Island)

None

Shortnose Sturgeon

Hydraulic Dredging in NonFederal Channels

15 April-2 1 June (Delaware
Memorial Bridge to Kinkora
Range)

None

Shortnose Sturgeon

Bucket Dredging in All
Areas

15 March-31 May (Delaware
Memorial Bridge to Kinkora
Range)

Hopper Dredging in All
Areas

Monitors required from 1 May and
1 October between Bombay Hook,
DE and the PA/DE boundary

Hopper Dredging in All
Areas

1 June-30 November
(Delaware Bay to Delaware
Memorial Bridge; Sea Turtle
Monitors Required)

Pea Patch Island
Wading Bird
Colony

Dredging within 2600 ft of
Colony

1 April-31 August

Shorebirds and
Horseshoe Crabs

Construction of Kelly Island
Wetland Restoration
andBeach Nourishment
Beach Nourishment at
Broadkill Beach

15 Aprilto31 August (Area of
concern is on the beach)

See discussion
below.

1 May to 15 Sept. (Area of
concern is in the water just
offshore)
1 Januaryto31 May

See discussion
below.

1 December to 31 March

See discussion
below.

Atlantic Sturgeon

Sea Turtles

Sandbar Shark

Winter Flounder

Over-wintering
female blue crabs

Dredging and Sand
Placement below River Mile
35.
Channel Dredging in Bay
below RM 32.

None

None

None

None

See discussion
below.

*ANY CHANGES
WINDOWS

CORPS

WOULD FOLLOW

OF ENGINEERS

CHANGES

●

TO THE EXISTING ESTABLISHED

PLANNED

fN CLOSED

ENVIRONMENTAL

THE FOLLO WING PROTOCOL:

PROCEDURES
ENVIRONMENTAL

FOR REQUESTING
WINDOWS

CHANGES

These changes would be requested where we believe that data indicates
that work could be performed within the environmental window without
significantly impacting species of concern. For the Delaware River Main
Channel Deepening Project data is being gathered by the Corps for species
such as the horseshoe crab, shorebirds, and blue crab that may indicate that
work can be done within the environmental windows because of small
numbers of animals within the work areas. This data will be coordinated with
appropriate State and Federal agency personnel, including species experts, and
submitted to the appropriate State offices (such as DNREC Coastal Zone or
Wetlands) and/or Federal resource agency office (such as USFWS or NMFS)
with the request for working within the windows. A meeting may be useful to
discuss the issues.
Another possibility is to modify construction techniques to eliminate
potential impacts to the species in question. This is being considered for the
winter flounder and sandbar shark where coordination is proceeding with the
National Marine Fisheries Service as part of an Essential Fish Habitat
Evaluation.
●

UNPLANNED

CHANGES

This would occur when an unplanned event occurs such as an adverse
weather condition that has delayed project construction. This would usually
involve working in the window for a relativel y short period of time.
Coordination would be done with the appropriate State/Federal agency to
determine if this work could be done without significantly impacting the
species in question.

Shorebirds

and Horseshoe

Crabs

A monitoring/management
plan was developed for the Kelly Island wetland
restoration project and has been closely coordinated with DNREC and Federal
resource agencies, inchrding personnel from the Bombay Hook National Wildlife
Refuge. Kelly Island has been eroding for many years. See the attached diagram
that shows the 2001 shoreline superimposed on a 1926 photo. In 1926 the percent
of sandy beach in the reach of shoreline that will be restored by the wetland
restoration was 100’70;in 2001 the amount of potential horseshoe crab spawning
habitat in 49.9%. The project would restore this to 100Yo.
One of the goals of the monitoring/management
plan for Kelly Island that was
developed by this interagency group was to create spawning habitat for horseshoe
crabs. The horseshoe crab egg density and habitat availability study was done at
the three areas in Delaware Bay in Delaware where we propose to place dredged
material: Kelly Island, Port Mahon, and Broadkill Beach. One of the goals of this
study was to establish pre-construction conditions at these areas to be compared to
post-construction horseshoe crab use. Another reason that this information was
needed was to see if work could be done within the environmental window (15
April to 31 August) established by the Atlantic States Marine Fisheries
Commission’s Interstate Fishery Management Plan for Horseshoe Crab (1 998).
This is especially critical for Kelly Island wetland restoration that will take over a
year to construct. There is a concern that if construction is not completed in a
continuous manner, the structure may be compromised. We plan to gather
additional data on spawning horseshoe crabs at Kelly Island in 2002, as well as at
Broadkill Beach and Port Mahon. We have also gathered data on juvenile
horseshoe crabs for these three areas, as well as Kitts Hummock (a known
productive spawning area recommended by DNREC as a control), as well as data
for spawning adults at Kelly Island and Port Mahon. After we have completed
these studies, we are planning to meet with DNREC , the National Marine
Fisheries Service, the U.S. Fish and Wildlife Service and other appropriate
experts to discuss population levels and construction techniques that maybe able
to avoid or minimize impacts to horseshoe crabs. It is noted that only 49.9 % of
Kelly Island and 26.9 % of Port Mahon was found to be suitable spawning habitat
in 2001, Restoration efforts at Kelly Island and Port Mabon are expected to
greatly enhance the spawning habitat. Much of the shoreline at Kelly Island is
under lain with peat and unsuitable for spawning. The shoreline at Port Mabon is
lined with rock rip rap that results in the mortality of many spawning horseshoe
crabs each year.
Sandbar

Shark

The habitat along the lower Delaware Bay coast in Delaware has been .designated
as “Habitat Areas of Particular Concern” by the NMFS. Pratt (1999) believes that
there will be a great potential to impact shark pups and their food source of

benthic organisms in the nursery areas along the Delaware Bay Coast, especially
offshore from Broadkill Beach to Slaughter Beach, if sand is deposited near the
beach (in areas 1 – 4 m deep) in the nursery season. Potential impacts may
inchrde but not be limited to: changing the habitat characteristics, depth, profile,
odor, turbidity and fauna of the area. Loss of forage would also occur. Prey
species, principally crabs and fish of many species, maybe disrupted directly by
the presence of physical activity in the area and indirectly by the covering of
vulnerable food web organisms with sand. A “closed window from 1 May to 15
September was recommended by the National Marine Fisheries Service (Gorski,
2000) to prevent potential impacts to newborn and juvenile sharks such as
suffocation. After this time period, the young sharks have reached a larger size
where they would be more able to avoid the sand placement operations.
On 7 November 2000 representatives from the Corps and the NMFS held a
teleconference to explore methods to place sand on Broadkill Beach during the
Spring/Summer without significantly impacting the sandbar sharks puping
(females giving birth to live-born young) and the nursery area that is located
offshore in shallow waters. It was agreed that sand placement can be performed
during the period from 1 May to 15 September using the following conservation
measures:
a, A sand dike, 200 to 300 feet in length, will be constructed above mean
high water (MHW) to contain dredged material that is pumped landward
of it. The dike will be constructed using existing sand on the beach. The
dike will be long enough that most dredged material will drop out on the
beach and not return to the bay. As material is deposited the dike maybe
repositioned seaward to contain the required tilling above MHW for that
section of Beach. The slurry will still be controlled by the dike along the
shoreline. No dredged material will be hydraulically placed below MHW
during the restricted period. The dike will be extended down the beach as
the area behind the dike is tilled and the dredged pipe is lengthened. The
dredged material that has been deposited will be built into dunes. It is
expected that little of this material will be re-deposited by wave action
during the spring/summer window period since weather is generally mild,
except for possible hurricanes. After September 15, some dredged
material will be graded into the bay to widen the beach.
b. The dredged pipe will be placed on pontoons for a minimum of 1000 feet,
beginning at approximately elevation -4.7 NGVD, extending offshore to
avoid disrupting along shore traveling by the young sandbar sharks. This
distance will be determined by the National Marine Fisheries Service. The
remainder of the pipeline extending to the beach, and back to the dredge,
can rest on the bottom.

References:

Gorski, Stanley W., 2000, Letter to John T. Brady dated February 10,
2000, National Marine Fisheries Service, Highlands, NJ.
Pratt, Harold “Wes”, 1999, Letter to John T. Brady dated October 4,
1999, National Marine Fisheries Service, Narragansett, RI.
Winter

Flounder

The winter flounder in Delaware Bay are part of the Mid-Atlantic population that
migrate inshore in the fall and early winter and spawn in late winter and early
spring. In Delaware Bay, spawning takes place January, February and March,
with early life stages being present in April and May (Riportella, 2001). Trawl
surveys by the Delaware Department of Natural Resources and Environmental
Control indicate that they are not abundant and that they occur in the lower
portion of Delaware Bay where there are higher salinity Ieveki (Michels, 2000).
Generally the concern for winter flounder extends from the mouth of Delaware
Bay to RNer Mile 35.
Deepening the Navigation Channel has the potential to impact winter flounder if
they were present; however, it is unlikely that the navigation charnel has any
significant use by this species.
The Deepening Project has the potential to impact eggs during the dredging of the
channel and during the placement of the dredged material. It is likely that
dredging will have a minimal impact on eggs of this species for the following
reasons. First, most eggs have been found in shallow water, less than 5 meters.
The navigation channel is presently 40 feet (12.2 meters) or greater and will be
deepened to 45 feet (13.7 meters). Although eggs have been found in the 45 feet
deep navigation channel of New York Harbor, the adjacent, shallow areas had
greater densities, indicating that the more shallow water areas me preferred
spawning habitat (Gal lo, 2001). Another reason that winter flounder are Iikel y to
prefer areas adjacent to the navigation channel is that the deep draft vessels
currently using the channel are creating more turbid conditions in the channel
with their prop-wash that is likely to adversely impact spawning.
Since the larvae are non-dispersive, they are believed to occur in the same areas
as the eggs, i.e. in shallow water. Because of the reasons listed above for eggs, it
is unlikely that the navigation channel would provide preferred habitat for larvae.
Any juveniles or adults that use the channel could be adversely impacted by
dredging, either by entrainment or increased turbidity. However, because of the
channel’s use by deep draft vessels and the resulting turbidity and prop wash, it is
unlikely that the navigation channel has significant use from these life stages of
winter flounder.

The placement of dredged material along the shallow shorelines of New Jersey
and Delaware at the wetland restorations at Egg Island Point and Kelly Island and
the beach restoration at Broadkill Beach and Port Mahon in Delaware Bay and
Dewey-Rehoboth beaches along the Delaware Atlantic coast are more likely to
have adverse impacts on spawning adults and early life stages (larvae and
juveniles) than channel dredging. However, the impacts are not expected to be
significant for the following reasons. First, as stated above, data from New Jersey
and Delaware indicate that winter flounder populations currently using Delaware
Bay are smaller than those further north in the range and become less abundant
moving from northern New Jersey to southern New Jersey. In addition, the
wetland restorations at Egg Island Point and Kelly Island will create tidal guts in
the wetlands with abundant invertebrate fauna that will be beneficial to early life
stages of winter flounder that will compensate for any temporary, minimal
impacts that would occur from the construction of the two wetland restorations
(Goodger, 2001). It is also noted that the construction of these structures is a onetime event except for occasional maintenance that can be done outside the winter
flounder window.
Winter Flounder References:
Gallo, Jenine, Email to John Brady, New York District, Corps of Engineers, April
10,2001.
Goodger, Personal Communication,
MD, April 20,2001.

National Marine Fisheries Service, Oxford,

Michels, Stewart. Personal Communication,

DNREC. December 13,2000.

Riportella, Anita, 2001. Personal Communication,
Service, Highlands, New Jersey.
Over-Wintering

National Marine Fisheries

Female Blue Crabs

A study titled Delaware River Main Channel Deepening Project Delaware Bay
Winter Crab Survey – 2000/2001 was completed in October 2001 and submitted
to DNREC. This report covers the first year of pre-construction monitoring. Preconstruction monitoring will continue until construction begins and subsequent
reports will be provided when available.
The study indicates that about 0.1 percent (about 70,000 crabs) of the crabs
hibernating in lower Delaware Bay would be impacted. Although this loss should
not impact the Delaware Bay blue crab population, the Philadelphia District will
continue to coordinate with DNREC to explore methods to minimize this impact.

Concerning best management practices for Kelly Island, the Corps has developed a
number of “goals/objectives “ in coordination with DNREC and the Federal resource
agencies to achieve the goals and objectives of the wetland restoration at Ken y Island.
Specific physical and biological parameters will be measured prior to and after
constmction to determine if these goals and objectives can be met. If these goals and
objectives are not met, appropriate actions will be undertaken. See Kelly Island Wetland
Restoration Project goals and objectives table, dated November 2000, that is attached to
the general response for “monitoring”.
Minimal effects of blasting on fish: The NMFS has determined a shortnose sturgeon
“take” limit for blasting associated with this project. The excerpt below is taken from
their Biological Opinion (BO) (EXHIBIT 22):
“NMFS anticipates that the Deepening Project rock blasting conductedfrom December 1
to March 1.5 may result in the observed take of two (2) shortnose sturgeon from injuty or
mortality. A portion of the rock blasting project involves setting sink gillnets around the
blast area to prevent shortnose sturgeon from entering the blasting zone. The
aforementioned observed take of 2 shortnose sturgeon wi[l be inclusive of any shortnose
sturgeon injured or killed as a result of the gi[[netting eflort. However, a large amount of
non-lethal incidental take from harass, trap, capture, or collect) may result from the
gilhretting effort and it is very dljjieult to predict how many sturgeon wi[[ be captured in
these gillnets. The assignment of a number is highly speculative and in instances such as
these, the NMFS designates the expected level of take from harass, trap, capture, or
collect for the rock blasting project as unquant~~able.
It is dljjkult to ascertain future take of shortnose sturgeon as there has not been a
previous blasting project conducted in this area, However, the NMFS believes that this
level of incidental take is reasonable given the (1) previous [evel of take in the upper
Delaware River dredging activities; (2) the distribution and abundance of adult
shortnose sturgeon in the immediate project area; (3) the lack of information and
hypotheses on juvenile distribution in the lower Delaware River; (4) the proposed
measures to reduce the impact of blasting on fish; and (5) the time of year proposed for
the project. Consultation must be reinitiated t~the take level is exceeded. “

In the accompanying biological opinion, the NMFS determined that this level of
anticipated take is not likely to result in jeopardy to the species.
In addition, the following measures that are outlined in the Biological Opinion will be
done to reduce impacts of fish in general:
.

Surveillance for schools of fish will be conducted by vessels with sonar fish finders
(with a LCD display screen) for a period of 20 minutes before each blast. The
surveillance zone will be approximately circular with a radius of about 500 feet
extending outward from each blast set. If fish schools are detected, blasting will be
delayed until they leave.
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.

.

.
.
.
.

Two scare charges shall be used at each blast. The scare charges shall be detonated in
close proximity to each blast. Each individual scare charge shall not exceed a TNTequivalent weight of 0.1 lb. The detonation of the first scare charge will beat 45
seconds prior to the blast, with the second scare charge detonated 30 seconds prior to
the blast. It is necessary to employ the scare charges and conduct the surveillance
sumeys before each blast, as some fish have been found to recolonize the blast zone
soon atler a detonation.
All blast holes will be stemmed to suppress the upward escape of blast pressure from
the hole. The minimum stemming shall be 2 feet thick. Stemming shall be placed in
the blast hole in a zone encompassed by competent rock. Measures shall be taken to
prevent bridging of explosive materials and stemming within the hole. Stemming
shall be clean, angular to subangular, hard stone chips without fines having an
approximate diameter of 1/2-inch to 3/8-inch. A barrier shall be placed between the
stemming and explosive product, if necessary, to prevent the stemming from setting
into the explosive product.
Blast pressures will be monitored and upper limits will be imposed on each series of 5
blasts.
Average peak pressure shall not exceed 70 pounds per square inch (psi) at a distance
of140 feet.
Maximum peak pressure shall not exceed 120 psi at a distance of 140 feet.
Pressure will be monitored for each blast only at a distance of 140 feet.

19. FEDERAL

COASTAL

ZONE CONSISTENCY

DETERMINATION

Request B1. Please provide a copy of the Consistency Determination
the states of Pennsylvania, New Jersey and Delaware.
Response.

A copy of the Coastal Zone Consistency Determination

states is attached.
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Robert C. Shin., Jr.
Commissioner

NJ 08625
Fax#:(609)292-8115

P. O. Box 439, Trenton,

Robert 1. Callegari
Chie~ Planning Division
U.S. Army Corps of Engineers, Philadelphia Dktrict
100 Pem Square East
Philadelphia, Pennsylvania 19107-3390
RE:

Federal Consistency for Delaware Main Channel Deepening
FC File Number 0000-90-0005.3

Dear Mr. CaJlegari:
The New Jersey Department of Environmental Protection, Land Use Regulation
Program, acting under Section 307 of the Federal Coastal Zone Management Act (P.L.
92-583) as amended, given the understandings set forth in the Memorandum of
Understanding between the New Jersey Department of Environmental Protection and the
U.S. Army Corps of Engineers dated August 29, 1997, certifies that the above referenced
project is consistent with the approved New Jersey Coastal Zone Management Program.
Specifically the U.S. Army Corps of Engineers, Philadelphia District proposes a project
consisting of modifying the depth of the existing channel from 40 to 45 feet at mean low
water, with an allowable dredging overdepth of one foot. The modified channel would
follow the existing channel alignment from Delaware Bay to Philadelphia Harbor and
Beckett Street Terminal, Camden, New Jersey, with no change to channel widths. The
plan also includes channel bend widenings, as well as partial deepening of Marcus Hook
Anchorage to 45 feet. In addition, 229000 cubic yards of rock would be removed horn
the channel in the vicinity of Marcus Hook, Pennsylvania, Approximately 33 million
cubic yards of material would be dredged for the initial project. Annual maintenance
dredging would be approximately 6,007,000 cubic yards. In the riverine portion of the
project area, dredged material would be placed in nine active, Federal upland confined
disposal facilities and four new upland confined disposal facilities identified as 17G,
15D, 15G and Raccoon Island, The Delaware Bay dredged material from the initial
project construction would be used for habitat development at Egg Island Point, New
Jersey and Kelly Island, Delaware, and for stockpiling of sand for later beach
nourishment work at Slaughter and Broadkdl beaches in Delaware.
Pursuant to 15CFR 930.44, the Program reserves the right to object and request
remedial action if this proposal is conducted in a manner, or is having an effect on, the
coastal zone which is substantially different than originally proposed.

Newjerseyisan EqualOpporhmify
Emplqw
Rec@dP.P-.

Thank you for your continued attention to and cooperation with New Jersey’s
Coastal Management Program.

Sincerely,

ACKNOWLEDGEMENT
NEW JERSEY DEPARTMENT

BETWEEN

OF ENVIRONMENTAL

PROTECTION

AND
U.S. ARMY CORPS OF ENGINEERS, PHllADELPHtA

DISTRICT

PURPOSE
The purpose of this memwandum is to set forth the acknowledgements between
the New Jersey Department of Environmental Protecficm end the U.S. Army Ccsps
of Engineera, Philadelphia Distrid regarding the fdkwing dredging md dredged
material disp@A issues
A NJDEP Water Quality Certificaticm OSOO-9&0031.4 fof the meintenanw of the
Delaware River Philadelphia to Sea 40-fc6t Federal Navigaticm prqect, and
B. NJDEP Coastal Zone Consistency Determination ODOO-90-0005.3 for
construction and maintenance of the Delaware River 45-foot Federal Navigation
ProjecfThis merrwandum provides the framework 10 accamplleh the following
1. Implement management and monitoring for sutiaca dewatering discharges

from existing confirwd upland disposal facilities for the maintenance dredging
of the existing Federal Navtgatlon Proje@ Delaware Rwer Philadelphia to the
Sea 40-foot Project and additional confined upland disposal facilities fm the
constructicm and maintenance dredging of the Delaware River Main Channel
45-foot Deepening Project.
2.

Implement management and monitoring for ground water discharges from
existing confined upland disposal faciliies for the maintenance dredging of the
existing Federal Navigation Project, Delawere River Philadelphkr to the Sea
40-foot Project, and addi!kmal disposal fwllities for the construction and
maintenance dredging of the Delaware River Main Channel 45-foot Deepening
Prqect.

3.

Provide public fishing acwss to the Delaware River at the Raccoon Island
confined upland disposal faality.

4.

Confirm and further evaluate the effects of potential salinity changes on oystar
populations due to the deepening project,
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5. Develcp and implement a monitoring plan to assess the bng term
effectiveness of the habitat develo~ent
project at Egg Island Point and any
effects of the habiit development project to the oyster beds proximate to this
site.

6.

Develop sediment sampling md testing protccols to ba implemented
throughout the Ilfe of the Delaware River Main Channel 45’ Dwpening Project

PROJECT AREA
The project area is located within the Delaware River end Bay and the borders of
the Commonwealth of Pennsylvania, end the Statas of New Jersey and Delewam.
It extends over 100 river miles of tha Delaware River and Bay, from Philadelphia,
Pennaylvenia to the mouth of the Delaware Bay.

OVERVIEW
The Philadelphia District of the U.S. Army Corps of Engineers (Corps) and tha
New Jarsey Department of Environmental Protection (DEP) will forma working
group to develop appropriate coordinated sediment sampling end testing
programs, surface watar discharge monitcdng plans and ground water protection
program plans which will be implemented in conjuncticmwith the maintenance
dredging of tha existing 40-foot Federal Navigation projeot, and the oonstructicm
drec@ing
of the 45-foot Main Channel
Dwpening
project. These
and maintenance
plans will co’wider the results of previously collecled Delaware Rivar sediment
quality data, the location of dredging within the Delawwe River, and the technical
design of the conrined upland disposal facliity to be usad for aach reach of the
channel. Sampting, testing and monitoring plans will be implemented at the
approtxiate time based on the timing of the dredging actititias fm both the
maintenance dredging of the existing project and the cOrMMiiCM
ad
maintenance dredging of the deepening lxoject.

SEDIMENT SAMPLING AND TESTING
Previously collected sedment quality data will be used to identify contaminants of
ccmem, which will then be the focus of additional eedimant tests. me level and
frequency of sampling and type of testing will be determined by the wortdng group.
This testing will include bulk seolment chemistry analysis. Sampling plans will
ccmsider the location of &edging within the Delawera River. More extensive
sampling may be required in industrialized portions of the river fi.e. between
Philadelphia, Pennsylvania and Wdmington, Delaware) than in less developed
areas such as the lower Wrtion of the river end Delawera Bay. Sampling may alao
be reduced over time in areas provided that a data base is established to
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document that tha sadiments are adequately characterized and not cmtaminetad
at Iavals of concern.
In areas which are determined by the working group to be sufhaently
characterized, if contaminants have not been detected, or contaminants have
been detected at levels below concern, addlticmal evaluation will not be required at
this lime. Howaver, the fill spectrum of contaminants will require periodic testing
over the life of the project, to insure that sediment conditions have not changed.
Baead on an evaluation of the previously mllecfed data and any addtiionel
sediment testing, modifications to the design and mamcd of Weration of the
mtinad upland disposal fadities will be evaluated by the working group and
implemented by the Corpe as needed to protect human health and wildlife.
Managamenl of the CDFS may inchda institutional mntrols, sequanang of
disposal, or other techniques. The Corps shall coordinate the development and
implementation of fmel closure plans for each mnfined upland disposal facility with
the DEP when the facilities are no longer to recaiva dredged material.

SURFACE WATER MANAGEMENT AND MONITORING
Previously cotlectad data will be used to identify contaminants of conc~
whWI
will then be the focus@ additicfs$l water quality tests. Tha level and frequency of
sampling and type of testing VW be detarminad by the working group. This testing
will include modified elutriate testing of sediment and monitoring of effluent
discharged from the confined upland disposet facilities. Sampting and mcmitcring
plans will consider ma location of dredging within the Delaware River. More
extensive sampling may be required in Industrialized portlone of the river (i.e.
between Philadelphia, Pennsylvania and Wilmington, Delaware) than in lass
developed areas such as the lower portiomof the river end Delaware Bay.
Sampling and monitoring may also be red-osd over time in areas provided that a
database is established to document that surface water quality is not impacted.
In areas Ihat are determined by the working group to be ssn%aentiycharacterized,
if rnntaminants have not been detected, or contami nanta hava been datected at
levels below concern, additional evaluation will not be required at this time.
However, the full spectrum of mntaminants will require periodic testing over the
life of the project, to insure mat sediment conditions have not changed.
Based on an evaluation of the previously collected data and any additional water
quality testingJmoni[oring, modifications 10 the design and method of operaticm of
the ccmfMed upland disposal feciliiis will be evaluated by me working group and
Implemented by the Corps as needed to protest water quality. Modlfloetlons to
improve the quality of dewataring affluent discharged from the sites will primarily
be directed to increasing the residence time on a site, which would allmv additionet
settling of suspended sediment prior to the discharge.
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GROUND WATER MONITORING
In consideration of previous g~technical ad hydrogeolcgic investigations
through w conducted by the Corps, NJDEP has agreed to allow the
use of the following cmfined uplati disposal faciiifias (CDF) for disposal and
containment of sediments from the subject dredging oparaflons: National Park,
Oldmans No.1, Pedricktown No*, Padricktown Smth, 17G, Raccoon Island, 15D,
15G, Penns Neck, Killcohook Nos. 1,2 and 3 and Ntificial Island.

wntracted

This acknowledgement is based upcft the development of ground wafer prutecfion
program (GWPP) plana that will be developed by Corps in coordinatikm with DEP
for all of the CDFS listed above with the exception of the fealify at Ai+ifisiel Island.
The GWPP plans will be developed In ac.mrdanoe with DEP guidelines and
incWde any or W of the following c=nponsmk
1. Aground water cla.sailicatioil fof each impacted aquifer in the area of each
CDF pursuant to the New Jersey Ground Wster Qualify Standards, N. J.A.C.
79-6. This is a primary component of each GWPP and the results of each
classificaticm will diciate the need for pursuing the measures outlined in 2,3
and 4 below where a CDF is located within en area with ground water
classificatirma of III-A or III-B, DEP may waive the need for pursuing the
requirements in 2, 3 and 4 below provided that the existing use of the ground
water within the area is not impeirad as a result of the operation of the subject
CDF.

2

Aground water monitoring well system, consisting of monitoring wells located
in each aquifer that maybe impected by the discharga and capable of
produdng uncompromised samples of ground water Wat-@ both upgradient
and downgradient of the subject CDF. The number of ground water monitoring
wells shall be adequate to characterize and intemept any wnfaminant plume
emenafing from me subject CDF.

3. Aground water sampling program for each ground water monitoring well
system mmprised of a list of grcwnd water analytes, a sample collection
s@wdule, sample preservation and shipment prosadures, enalytkal
prwedu~s and chain of custody wntrol. The sampling program shall be
developed in consideration of the quality of the sediments dedicated to each
CDF, the frequency of use of each site and onsite hydrWeoicgic conditions.

4. The ground water quality data genafated from each ground water sampling
program shall be subjected to appropriate statistical analysis in order to
determine whathar the discharge from any CDF Is resutting in a wntravention
of fha ground water quality stmdards.

w
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FISHING ACCESS
to eliminate the existing road which
When the Raccmn Island CDF is modkd
aosses the site, a perimeter mad shall be constructed and maintained by the
Corps to faalitate pm”odic maintenance and subsequent dike raisings for the
Raawon Island CDF. TMs road should be used to provide direst eccasa to the
Delaware Rwer for fishing and boating activities. Any proposed plans for these
activities wilt be cmrdinated
w“th the @rps,
the project sponsor,
end DEP.

OYSTERS AND REtATED

ISSUES

The Corps is relylng on the rxxdusions of Rutgers University oyster researcher
Dr. Eric Powell, a nationally raoognized expert on oyster ecology, that the range of
salinity changes predicted by the hydrodynamic model discussed in the Final SEIS
would pose no adverse impact on the oyster resource in the Delaware River and
Bay. Documentation of these coildusions, or those of another expert inthe field of
oyster ecology, shell be provided to the Department prior to beginning the main
channel deepening project. The Corps in cooperation with NJ13EP, will develop
and implement, a monitoring plan to ensure that the long term impacts of any
potential salinity change due to the deepening of the navigation channel have
been accurately assessed with res~ct to the oyster population in the Dalawara
River and Bay,

HABITAT DEVELOPMENT
Priof to the construction of the habitat development project et the Egg Island Point
site, the Corps shell provide the DEP with data validating Ihat the material to be
used will beat least 90°h sand, based cm each individual vibracore. The Crops
will develop end implement a monitoring plan to assess the Iong-term
effectiveness of the habitat development project and any impacts to oysters beds
proximate to the site.

COORDINATION
The NJDEP Dredging Task Fome Ccmmlttee will be the prtmary vehicle for future
coordineticm efforts. The Corps and NJDEP will forma working group to develop
aPPr@ate ~r~nefion
of sediment sampling and testing, surface weter
discharga and Sround water mcdtoring plans. The cost of any additional testing or
monitoring will be considered by the working group, es if is recognized that funding
constraints will limit me amount of data that can be collected in a given tied year.
The Cops and the DEP will meet at a minimum of once every 5 years to evatuate
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The Corps and the DEP will meat at a minimum of cm-e every 5 years to evaluate
the affeotiieness of this document, review the management of the contined upland
data generated in a&mdanca with the
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of Engineers
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Callegarti

The
the

Corps

of the Army

Wanamaker

Dear

Div;sion
District,

Pennsylvania

supplemental

Channel

Department
environmental

of Environmental

Protection

impact

(SEIS)

statement

(DEP)

has

regarding

reviewed

the Delaware

Project. We have the followingmmments:

Deepening

The Depatimentk main ccmcem regarding lhis projecf has been the Potenhal for
increase in magnitude and upstream migration of salinitythat could result, and the
possibility
of a significant
impact on Philadelphia’s
water supply, the Potomac-RaritanMagothy aquifer, as well as increased problems to induskial users in Pennsylvania.
Sections of the SEIS that address these concerns include Chapter 5 and
Sections 7.1 and 7.2. In order to develop the information of Chapter 5, the COPS has
utilized
a three-dmensional
hydrodynamic
model to predict changes in Delaware River
and Estuary salinity under various flowscenarios. These scenarios were coordinated
with the various water resourcss agencies of the Delaware River Basin.
The SEIS concludes that “deepening of the Delaware River navigation channel
will have a negligible effect on the recharge characteristics of the aquifet and that
“although the proposed channel deepening is predicted by the salinity model to
increase [river mile] 98 chlorinitywith a recurrence of the drought of record, the
resulting 30day average chlorinity willstill be below the present standard of 180 ppm.”
Moreover,
Plant

set. ”

the

at river

SEIS

points

mile 110

out “Philadelphia’s

is well

intake

at the Samuel

Baster

Treatment

upstream of [rivermile]98 w’herethe chlorinity standard is

Mr. Robed

L. Callegari

-2-

February 4.1997

In recent discussion with[he DelawareRiverBasin Commission(DRBC)
Operations Staff,who have independentlymodeled salinitychanges resultingfromthe
proposed channel deepening using a differentmodel, DEP determined that some
discrepancies stillexist between modelingresults fromthe DRBCSand Philadelphia
~~ Oistrict’ssalinitymodels. These dk$epancies should be resolved. However,it does
not appear that the conclusions ofthe SEIS wouldbe invalidatedby minoradjustments
in salinity intrusion findings.

Therefore, this Depafimentconcurswilhyourfinaldeterminationlhat the
proposed DelawareRiver MainChannel DeepeningProjectis consistent wilh
Pennsylvania’s

Coastal

Zone

Management

Program.

.,.
Ifyou have any questions, please feel free to cantact WNiamA Gas[, Chiefof
:;<:<:::; lhe Divisionof Water Use Planning, DE?s Bureau of Watershed Conservation at
‘ ‘:’:

(717)

772-1048.
We

appreciate

the opportunity

to comment
Sincerely,

on

this proposal.
,

‘.j~tikc.
Barbara
Director,

A. SexIon
Policy Ofice
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Robert 1,. Callegari
Chief, Planning Division
Phi Iadelphia District
U. S. Army Corps of Engineers
100 Pemr Squsre East
Philadelphia,Pcnnsylwmia 19107-3390

R,%

Corrstifcncy Cert&rtiors
Delrsware River Main Chumsd Deepening Project

Dear Mr. Callc&ri:
“~he~claware CO&mJManagement Program (DCMP) has received mrdreviewed.your
consistency determination for the above refwenced projecl..Pursuant to National Occrmic& Atmospheric
Administration regula~.iorrs( 15 CFR 930), the DCMP conours with your cousistcncy rletcrrnirmtionfor
the deepening of the Delaware River Federal navigation channel from a depth uI’40 feet to 45 feet. The
. L)CMPcertifies,this project mnsitierrt with its program policies after review of lhe 1997 Draft’
Envirorqncmtallmpacr Statenren~,post-informational smdies, and conditions agreed to by Ihe Corps of
F,nginecrs in their April 30, 1997 letter. Our concm-rcnccwill lx based upon the restrictions ansi/or
cwrditiims plac6d on any and all permits issued to YOUfor this projeot
This consistency eertifivat.ion in no way guarsm(ccs
that the Stateof Delaware will contribute
funding to the non-federal sponsorshipof this project. Due to tfre large scale of this project, the DCMP

requests that the Corps of Engineers hold an informational public meeting for the citizens of the State of
Dclaw-areso rhal they may be aware of this project and understand its’scope.
The DCMP would like to thank the Corps for their coordination and cooperation in Urcreview of
this project and we look forward to working w“ti you in the ftnurc. If you have any questions rcgrrrding
this determination please contict me at (302) 739-3451.
Sincerely.

pi?Li-ti cd.

SarahW. Ccoksey, Administrator
3
Delaware Coastal ManargcrnentProgram

SWC/jll
cc: !kwctary Chriwuplx

A.G. ‘W..,

E\Y6coNslsr’cLl!rY6W6 01s

DNREC

?.51

DEPARTMENT

OF

PHILADELPHIA DISTRICT,

THE

ARMY

CORPS OF ENGINEERS

W.4NAMAKERBUILDING,
!00PENN SOUARE EAST
PHILADELPHIA,

PENNSYLVANIA

19107.3391

em” ,0
.,,,.,,0
.0,

Pkuuring Division
Sarah W. Cooksey
Delaware Coastal Management
89 Kings Highway
P.o. f30x 1401
Dover, Delaware 19903

Program

Dear Ms. boksey:
Pursuant to the Delaware Coastal Management Program’s (DCMP’s) federal consistency
certification of the Delaware River and Bay Main Channel Deepening Project, the Philadelphia
District of the Army Corps of Engineers agrees to the following:
1. To use “best management practices” during constmction of the Kelly Island wetland restoration
to minimize the chances of additional tmtidhy in Delaware Bay as a result of tine-grained material
that could possibly escape from this site.
2. To include the latest design of tJre Kelly Island wetland restoration,

dated March 1997, and the

subsequent maintenance of thk site after construction.
3. To assist the State of Delaware in addressing the ongoing erosion problem at Pea Patch Island.
4. To investigate the feasibility of using blasted rock from the channel deepening in the Marcus
Hook region for erosion control/shoreline stabilization and habitat enhancement projwts.
5. To restict dredging for either tbe initial construction or subsequent maintenance of the 45 foot
channel with
close proximity so that no disturbance occurs to the wading bird colony at Pea
Patch Island between 1 April and 30 August.
6. To coordinak with the. State of Delaware Department of NaturaI Resources and Environmentaf
Control during the preparation of Plans and Specifications to attempt to identify specific areas
within the area to be dredged that are used by this species for spawning if there is a continuing
concern for Atlantic Sturgeon.
7. To address during the Plans and Specifications phase the impacts to bentiic resources from the
placement of sand stock@es underwater, specifically at site MS-19 and evafuate the possibility
of placing such sand material on the shore for replenishment, protection, and wildlife habitat.
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The Army Corps of Engineers understands that the DCMP’s federal consistency certification
of the Delaware River and Bay Main Channel Deepening project does not in any way guarantee
that the State of Delaware will participate in funding the non-federal sponsorship of this project.
The Corps looks forward to the federal consistency certification of this project by the Delaware
Coastal Management Program based upon the agreements outlined above.
Sincerely,

~,;i
Y+
obert L. Cal
Chief, Plah~i
‘.-J

<

gari
Division

Clarification B2. Reference: letter, Callegari to Cooksey, 30 April 1997. Please clarify
the first six Corps commitments made in the cited letter.
Res~orsse. Comment noted. No response required.
Request B21. Please provide a copy of the “best management practices” that the Corps
agrees to use.
Response. A discussion of the term “best management practices” can be found on page
51 of the document titled: The Delaware Statewide Dredging Policy Framework dated
February 2001. The project as proposed in the current DNREC permit application would
include the following BMPs: hydraulic dredging where applicable; no barge overtlow;
appropriate seasonal dredging windows; selection of channel sand for beach nourishment
to insure an appropriate distance between the borrow area and the beach; visual
inspection of material placed on beaches; adherence to special conditions contained in the
permit; and employment of dredging inspectors.
@restion B22. What is the date of the latest Kelly Island wetlands restoration design?
Please provide a copy of the Corps’ agreement to provide maintenance afier construction.
Response. The design of Kelly Island was completed in December 2000. Details of the
design features will be completed in the plans and specifications phase. The effort will be
undertaken prior to the actual construction, scheduled in Fiscal Years 2004/2005. As
stated at the 6 June 2001 public workshop, the Corps will perform regular inspection and
maintenance.
Ouestion B23. What written commitments hasthe Corps made asaresult of its
agreement to assist the State of Delaware in addressing the ongoing erosion problem at
Pea Patch Island?
Response. The Corps has awarded two contracts, which have rebuilt the historic seawall
that protects the southeastern portion (the section effected by erosion) of the island.
Question B24. What were the results of the Corps’s study of feasibility of using blasted
rock for erosion control and other environmentally protective projects?
Response. The blasted rock will be placed at an existing Federally owned confined
upland disposal facility at Fort Mifflin, Pennsylvania. Thedetermination of beneficial reuse of the rock will be made at the completion of the rock removal contract.
@sestion B25. ~atfomal
commitments have been made bythe CoWs regarding
identification of Atlantic Sturgeon spawning areas?
Response. The Corps of Engineers has made no formal commitments to specifically
identifi spawning areas, but is willing to continue to work with DNREC to minimize the
probability of adverse impacts to Atlantic sturgeon. The Corps has agreed to monitor for
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Atlantic sturgeon between 1 May and 1 October for hopper dredging between Bombay
Hook, Delaware and the Commonwealth of Pennsylvania and State of Delaware
boundary as requested by DNREC. The protocol would be the same as that described for
sea turtles. Typical scope of work that would be part of a dredging project to monitor sea
turtles is attached to the general responses for “shortnose and Atlantic sturgeon
concerns”.
20. SPOILS

DEPOSITION

SITES

Chrestion B3. If Delaware elects to separately contract to replenish saod on its own
beaches, where will the Corps place dredges spoils from Reach E? Are the alternative
sites ready to receive spoils now? If not, what must be done before spoils can be placed
on these sites? What would be the added cost to the proj ect of the preferred alternative?
Response. The State is not contemplating replenishing their beaches under separate
contracts. The state of Delaware had previously provided the Corps with a list of
alternative beaches along the entire bay coast. If the State chooses to pursue the cost
shared alternative federal study route at some location, then the dredged material horn the
channel can be placed at other sites, including alternate New Jersey sites as previously
mentioned in response to question S 14.
21. PROJECT

COSTS AND BENEFITS

– YEAR 2005

Ouestion B4. Assume that the project begins in year 2002 and continues for the next
four to six years. What then will be the total project cost, and the average annual benefits
expressed in year 2004 dollars.. the anticipated mid-point on construction?
Response.

Refer to the response to question S 12.

22. FIFTY YEAR SPOILS

DISPOSAL

NEEDS

Ouestion B5. What is the total cubic yardage of spoils (rock, sand, silt, etc.) to be
removed from the river including the Main Channel Deepening Project, dredging
required by refineries and others in order for them to achieve project benefits, 50 years of
maintenance dredging and any other spoils generated as a result of the project?
Response.

Refer to response to question S7.

Ouestion B6. What sites currently are available to receive the 50 years of construction
and maintenance spoils and when wiII each site be filled? (Corps documents state that
this is a project requirement.)
Response. In the Corps permit application; the fact sheet presents the disposal plan to
receive the 50 years of dredged material. The upland sites include existing Federall y
owned CDFS, National Park, Pedricktown North and South, Oldmans, Penns Neck,
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Killcohook, Reedy Point South, and Artificial Island and acquisition of new sites by the
project sponsor, identified as Raccoon Island, Site 15G and 15 D. The combination of
sites is adequate to provide over 50-years of upland disposal capacity for the project,
Ouestion B7. What new sites have the DRPA provided, what is their ultimate capacity,
are they fill y prepared and certified to receive spoils today . . . and, if not, what is the
status of site preparation?
Response. The status of acquiring the potential sites depends upon the signing of the
PCA. As indicated in our previous response to DNREC, letter dated 31 July 2001
Enclosure 23 Item 1, ‘>rior to the signing of the Project Cooperation Ag?eement the
sponsor is not required to acquire disposal sites. When the PCA is signed, the sponsor
will initiate acquisition of lands for development of the required disposal sites for the
project

Question B8. Over the period through 2051 will any new Delaware disposal sites be
needed in order to provide a place for dredged material?
Response. No additional Delaware sites will be required to accommodate material
associated with the Delaware River Main Channel Deepening Project.
23. EGG ISLAND POINT
Ouestion B1O. Who owns the site? What is its remaining capacity? When is it expected
to be full? Will it receive spoils from construction, maintenance or both? From what
specific river locations will it receive construction spoils?
Response. The Egg Island Point area is owned by the State of New Jersey. The site is
not an upland confined disposal facility. Using sand material from the deepened channel,
a wetland restoration and protection project will be created at Egg Island Point.
24. PROJECT

COSTS

Question B11. What will be the total project cost calculated in mid-2005 dollars, and
what will be the total dollar responsibility y of DRPA?
Response.

Refer to the response to question S 12.

25. BEACH PLACEMENT

OF SAND

Question Cl. Does DNREC anticipate that sand will be placed on any property not
owned bythe State of Delaware? Theanswer appears to be’’Yes’’, based on the entry
under item#ll of the Basic Application Form.). Ifso, whoarethe property owners?
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Response. The selection of final beach placement sites has not been finalized and, the
Project Cooperation Agreement has not been signed. As a result, real estate actions have
not been pursued.
Ouestion C2. Please provide acopyofthe
easement lan~age expected to beusedintbe
“temporary easements” acquitted for placement of sand on privatel y owned or state
owned property. Whoin Delaware state government will review the document for
adequacy regarding protection ofstate interests md obligations? Hasthis review been
completed? Ifso, please provide written confirmation.
Response.

Refer toresponse

toquestion

26. UPLAND SITES FOR DISPOSAL

Cl.
OF DREDGED

SPOILS

Statement. The application states that there will be three upland disposal sites: Raccoon
Island, 15D, and 15G; site 17G is no longer available. Earlier literature states that the
DRPA is responsible for acquisition and site preparation. We would like to understand
the status of upland site acquisition and preparation for spoils deposition.
Response. The status of acquiring the potential sites depends upon the signing of the
PCA. As indicated in our previous response to DNREC, letter dated 31 July 2001
Enclosure 2, Item 1, “prior to the sigrriirg of rhe Project Cooperation Agreement the
sponsor is not required to acquire disposal sites. When the PCA is signed, the sponsor
will initiate acquisition of lands for development of the required disposal sites for the
project

@sestion C3.
Response.

Is this still the plan?

Yes.

Question C4. Does DRPA have to provide any upland sites for the project in addition to
the three named and, if so, have the sites been identified?
Response.

No.

Question C5. Has the DRPA completed legal acquisition of the three cited upland sites?
If not, what is the current status of their acquisition efforts?
Resrsonse. No. Acquisition of cited upland sites will commence when the Project
Cooperation Agreement is executed.
Ouestion C6. Since 17G is no longer available, will DRPA replace it? If so, what is the
status of new site acquisition?
Response. No. The material that was designated to be placed at 17G will be disposed at
Raccoon Island. This site has adequate capacity to handle the dredged material that was
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slated to be placed at 17G. Also, due to reduction of initial dredging quantities, the
remaining sites have adequate disposal capacity for 50 years.
Question C7. How will effluent from CDFS be monitored so that any developing
environmental problems can be detected early and corrective steps taken? What is the
status of preliminary monitoring work or preparations for monitoring, at each site?
Response.
The quality of effluent discharged fkom the Reedy Point South Confined
Disposal Facility (CDF) would be monitored during dredged material disposal
operations. Monitoring would follow similar procedures as those used to conduct the
Pedricktown Conjined Disposal Facilip Contaminant Loading and Water QuaIi@
Analysis (October 2000) and Killcohook Con$ned Disposal Facility Water Quality
Analysis (February 2001 ) studies (EXHIBIT 40 Binder 3). Reports documenting these

efforts have been previously provided to the Delaware Department of Natural Resources
and Environmental Control. In addition, subsequent to disposal operations, surface
sediment samples will be collected from the CDF and analyzed for total contaminant
concentrations. The data will be evaluated using U.S. Environmental Protection Agency
ecological risk assessment methodology. Scopes of Work for both of these efforts were
submitted as part of the Delaware River Main Channel Deepening Project permit
application (EXHIBIT 9).
27. REACH

E DREDGE

SPOILS

DISPOSAL

Ouestion C8. Is it correct that all Reach E spoils from the deepening project will go
either to wetkmds/island restoration or beach nourishment? Will any go to upland spoils
sites? Will any go to Reedy Point?
Response.

Yes. No. Material will be placed in upland site at Reedy Point,

Ouestion C9. Excluding drifting sediment, what spoils from locations other than Reach E
will end up in Delaware? Please list regions of the river and quantities therefrom
Response. Approximately 900,000 cubic yards of dredged material from Reach D will be
placed in the existing Federally-owned Reedy Point South CDF.
28. UPLAND SITES AS ALTERNATIVES

TO BEACH PLACMENT

Question C1O. Please list all disposal sites horn which aqueous discharge will flow into
Delaware waters.
Response. The existing Federally owned CDFS, Killcohook, Artificial Island, Reedy
Point South, Pedricktown North and South will discharge flow into Delaware waters.
Question Cl 1. hr the event that some spoils now designated for beach nourishment or
wetlands restoration for whatever reason need instead to be placed in upland sites, what
upland disposal sites are available and closest to Delaware beaches?
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Response.
Question
Res~onse.

Artificial Island, NJ
Cl 2. Who owns each of these upland sites now?
Federal Government

@sestion C13. The “Fact Sheet” page 6 states that “All disposal preparation work will
be done prior to initial dredging.” Is preparation of the required three new upland
disposal sites and access roads now complete, and if not what remains to be done and
what is the timetable for completion?
Res~onse. Once the PCA is executed, and the project sponsor acquires the necessary
lands for the development of the three upland disposal facilities, identified as Raccoon
IsIand, 15D and 15G, the details of the access roads and other features will be finalized.
The design of the new dikes has been completed in the preconstruction phase. Sites will
be developed to receive dredged material for each dredging contract.
@restion C14. Have plans been submitted to DNREC defining protocols for operations
and monitoring of CDF’S in Delaware or an other sites where effluent from dredged
spoils may discharge directly into Delaware waters?
Response.
c

Effluent Discharge

The quality of effluent discharged from the Reedy Point South Confined Disposal
Facility (CDF) would be monitored during dredged material disposal operations.
Monitoring would follow similar procedures as those used to conduct the Pedr-icktowrI
Conjined Disposal Facility Contaminant Loading and Water Quali~ Analysis (October
2000) and Killcohook Con)ned Disposal FaciliY Water Quality Analysis (Febmary
2001) studies. (EXHIBIT 4, Binder 3) Reports documenting these efforts have been
previously provided to the Delaware Department of Natural Resources and
Environmental Control. In addition, subsequent to disposal operations, surface sediment
samples will be collected from the CDF and analyzed for total contaminant
concentrations. The data will be evaluated using U.S. Environmental Protection Agency
ecological risk assessment methodology. Scopes of Work for both of these efforts were
submitted as part of the Delaware River Main Channel Deepening Project permit
application (EXHIBIT 9).
●

Groundwater

Monitoring

The USACE in conjunction with the New Jersey Department of Environmental
Protection (NJDEP) has developed a groundwater-monitonng
program for federally
owned confined upland disposal facilities (CDFS). The CDFS, which are to be
continually used for the Delaware River Main Charmel Deepening project, are all located
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in New Jersey and now have monitoring wells. These monitoring wells along with the
groundwater-monitoring
program are desigrred to ensure that our confined disposal areas
(CDFS) are not adversely impacting the drinking water aquifers.
comprehensive groundwater-monitoring
plan has been approved by the NJDEP and
sampling is scheduled to begin in Spring 2002. The monitoring plan is intended to
establish a baseline for all of the CDF’S. After 2 years of monitoring all of the federally
owned Main Channel CDF’S, the plan calls for a final report on each of the CDF’S, which
will recommend a custom-monitoring plan tailored to each CDF. Once the site-specific
CDF plans have been approved by the NJDEP, the site-specific CDF groundwater
monitoring plans will then be implemented.
This

The USACE has also installed monitoring wells at the two sites in Delaware (Reedy
Point North and Reedy Point South). A separate groundwater-monitoring
plan (very
similar to the NJDEP approved plan) has been sent to DNREC and we are awaiting their
approval. CJnce DNREC approves the plan we intend on implementing groundwater
monitoring at Reedy Point North and Reedy Point South.
29. DEFINITION
Ouestion

OF “CLEAN

SAND”

C15. Please provide a copy of the technical specification for “clean sand

RESPONSE.
From an engineering standpoint, material is typically classified as clean
sand when it contains less than 10°/0fine-grained materials. We ore not aware of a
technical specification for “clean sand”. The term “clean sand” can be defined in two
ways. Concerns raised with regard to the deepening project mostly relate to the level of
contaminants in the sand. The sand would not be considered clean if there were high
levels of contaminants. Bulk sediment testing of this sand indicates that contaminant
concentrations are low and that there are no concerns related to human health or
protection of environmental resources. From a contaminant perspective the sand is clean.
Typically, with beach nourishment projects, the concerns are more directed to the grain
size of the material. If there is a high percentage of material that is finer grained than
what is considered sand size, then there is the concern that the resulting beach will look
muddy or dirty. The material would not be considered clean from an aesthetic
perspective. Delaware Bay channel sand that would be used for beach nourishment is
greater thrm 90 percent sand and will provide an aesthetically pleasing, clean beach.
30. TOTAL PROJECT
Ouestion

SPOILS

C16. Please explain the basis for the 18.98 figure.

Res~onse. The 18.98 million was the estimated amount to be dredged from State of
Delaware waters. This figure has been recently revised to 17.7 million cubic yards.
30. BUOY 1O-DISPOSAL

OF PROJECT

SPOILS
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Question D1. Is the plan to place all subsequent maintenance dredge spoils only at the
Buoy 10 location? If not, what is the plan?
Response. Maintenance material from Delaware Bay will be placed at Buoy 10 unless
required for maintenance of other projects.
Question D2. Is there any reason why some or all spoils from channel deepening cannot
be deposited at the Buoy 10 site? If so, what is it?
Response. The buoy 10 site is only permitted to receive dredged material from
maintenance dredging of the Delaware Bay portion of the Delaware River channel.
Question D3, Conversely, is there any reason why some or all spoils from maintenance
dredging cannot be deposited on Delaware beaches?
Response. The cost of beach placement far exceeds that of placement at Buoy 10. This is
due to pipeline and booster pumps required to deliver the dredged material. In addition,
the process of beach placement is considerably slower than bottom dumping, thus
elevating costs.
31. DREDGING

CONTRACTORS

Question E 1. What dredging companies has the Corps used for construction and
maintenance projects on the Delaware River over the past 20 years, and approximately
what were the sizes of the major projects they worked on? Please illustrate size in terms
of quantity of spoils dredged and cost of the contracts.
Response. This office has readily available records dating back to 1990; this response is
based on that information. The dredging firms working on the Delaware River
maintenance projects over that time period are, Weeks Marine (formerly American
Dredging in this area), Norfolk Dredging Company and Great Lakes Dredging Company
(including North Atlantic Trailing Company (NATCO)), with the majority of contracts
going to Weeks and Norfolk. The unit price contracts, issued during that time, required
removal of approximately 4 million cubic yards of material in 1990, 1991 and 1992 (each
year) and approximately 2.5 million cubic yards of material from 1993 to 2001 (each
year). All of these contracts were completed with the use of hydraulic pipeline dredges.
In addition to the pipeline contracts, in 1993 there was a lease of plant contract issued to
Weeks Marine for $2 million, which utilized a mechanical (bucket) dredge. Another
lease of plant contract was awarded to NATCO for a hopper dredge for $2 million.
32. DREDGING

TECHNOLOGIES

please Provide fitten copies
of the “best management practices” (which the
Corps states will be followed in their dredging and Kelly Island wetland restoration
operations).

Qw@L
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Response. A discussion of the term “best management practices” can be found on page
51 of the document titled: The Delaware Statewide Dredging Policy Framework dated
February 2001. The dredging as proposed in the current DNREC permit application
would include the following BMPs: hydraulic dredging where applicable; no barge
overflow; appropriate seasonal dredging windows; selection of channel sand for beach
nourishment to insure an appropriate distance between the borrow area and the beach;
visual inspection of material placed on beaches; adherence to special conditions
contained in the permit; and employment of dredging inspectors. These practices will be
employed at the Kelly Island Wetland Restoration Project. Also, refer to goals and
objectives table for Kelly Island Wetland Restoration Project, dated November 2000.
Question E3. Please document Corps commitments that the following techniques will
~ be used in Delaware waters or, if they will, please explain any limitations on their
use:
“bucket dredging”
“economic loading” – better described as dredging with overtlow of liquid with
low solids content from barges
“thin layering” – spoils disposal by deposition of thin layers (up to several inches
in depth) on river bottoms
Response. There is no prohibitive window for bucket dredging below the Delaware
Memorial Bridge therefore a contractor may decide to utilize bucket dredging in some
areas or for entire projects if it is deemed economically beneficial. As currently planned,
the project would not include thin layering or economic loading of barges or hopper
dredges. Economic loading has never been considered in the nverine portion of the
project. However, in Delaware Bay, where sand would be dredged and used for beach
nourishment, there would be a cost savings with economic loading of hopper dredges.
The Corps will consider the benefit of using economic loading when a final
determination has been made with the State of Delaware regarding which beaches will be
nourished. The benefit of economic loading increases as the distance between the
dredging site and placement site increases. In 1998, a field study was conducted with the
hopper dredge McFarland. Monitoring was conducted at two sites, one of predominately
coarse-grained material, and the other of predominate] y fine-grained material. As the
hopper was tilled to an economic load, monitoring quantified the degree of suspended
solids and contaminant release generated by overtlow, and the dispersion of the overtlow
plume. Potential impact to oyster beds through increased sedimentation was evaluated
with a sediment profiling camera system. Photographs of the bottom, sediment-water
interface were taken before and after overflow, and analyzed to measure any recent
sedimentation. A report of this investigation was provided for the public record. The
States of Delaware and New Jersey would have to approve economic loading relative to
compliance with their section 401 water quality certification programs and coastal zone
management programs.
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Question E4. Will disposal of spoils be allowed in any Delaware waters – including the
Delaware River or its tributaries, the Delaware Bay, offshore or any other Delaware
water bodies?
Response. Placement of dredged material will be performed as outlined in the permit
from the State of Delaware and as previously answered in this document. No
unauthorized disposal of dredged material will occur as part of this project.
Question ES. Is it true that in Reach E only hydraulic dredges will be used to pump sand
to wetlands for restoration and to beaches for nourishment?
Response.

Refer to response to question S9.

33. DREDGING

WINDOWS

Question E6. Will you please provide in a single summary document a summary of
prohibited time periods for various kinds of dredging?
Response. Please refer to the attached environmental windows table. Additional
information is located in the general responses for “environmental windows”.
34. BLASTING

ISSUES-EFECTS

ON MARINE

LIFE.

Statement.
Previous Corps correspondence states that “Monitoring of impacts to fish
from blasting will also be conducted to verify that impacts are minimal’.
Question F1. Please provide a copy of the monitoring plan and define what is meant by
“minimal”.
Response. A scope of work will be developed to include all of the conservation
measures, including monitoring, that are listed in the Biological Opinion (EXHIBIT
from the NMFS. Also, please refer to the answer for the previous question 18 on
“Precise definition of certain terminology”.

22)

35. PEA PATCH ISLAND ISSUES
Statement. A Corps commitment, as expressed in item 5 of the 30 April 1997 letter,
Callegari to Cooksey reads: “To restrict dredging for either the initial construction or
subsequent maintenance oj_the 45~oot channel within close proximity so that no
disturbance occurs to the wading bird colony at Pea Patch island between 1 April and 30
August.”
Question G1. Does the Corps agree that the italicized section should be changed to read
“.. both the initial construction and the subsequent maintenance.. .“?
Response.

Yes.
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Chsestion G2. (a) What does “within close proximity” mean? (b) Is the commitment to
not dredge during this period, or to dredge in such a way that no disturbance occurs?
(c) Who is the judge of whether or not disturbance occurs?
Response.
.

(a) and (b). Please refer to the attached environmental windows table located in
the general responses for “environmental windows”. As shown, dredging is
prohibited within 2,600 feet of the heron colony during this time period.

.

(c) The rational for using a minimum distance of 2,600 feet
Section 10.4.3.6 of the Corps SEIS (July 1997) (EXHIBIT
distance that dredging has been done from the heron colony
negative consequences were known to occur. This window
with DNREC and Federal resource agencies.

is described in
4). It is the minimum
and no apparent
bas been coordinated

36. MONITORING
Question H3. Please identify those portions of reports which give benchmarking data on
contaminants present now at Buoy 10, on Delaware beaches and other Delaware sites
designated to receive dredge spoils.
Response.

We are not aware of any reports that provide the requested information.

@sestion H4. What Delaware standards and sampling protocols will the Corps use to
assess contamination in soil, water and in effluent from spoils sites?
Response.
●

Effluent

Discbargg

The quality of effluent discharged from the Reedy Point South Confined Disposal
Facility (CDF) would be monitored during dredged material disposal operations.
Monitoring would follow similar procedures as those used to conduct the Pedricktown
Con@red Disposal Facility Contaminant Loading and Water Quality Analysis (October
2000) and Killcohook Confine dDisposal FaciliY Water Quality Analysis (February
2001 ) studies (EXHIBIT 40, Binder 3). Reports documenting these efforts have been
previously provided to the Delaware Department of Natural Resources and
Environmental Control. In addition, subsequent to disposal operations, surface sediment
samples will be collected from the CDF and analyzed for total contaminant
concentrations. The data will be evaluated using U.S. Environmental Protection Agency
ecological risk assessment methodology. Scopes of Work for both of these efforts were
submitted as part of the Delaware River Main Channel Deepening Project permit
application (EXHIBIT 9).
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.

Groundwater

Monitoring

The USACE in conjunction with the New Jersey Department of Environmental
Protection (NJDEP) has developed a groundwater-monitoring
program for federally
owned confined upland disposal facilities (CDFS). The CDFS, which are to be continually
used for the Main Channel Deepening project, are all located in New Jersey and now
have monitoring wells. These monitoring wells along with the groundwater-monitoring
program are designed to ensure that our confined disposal areas (CDFS) are not adversely
impacting the drinking water aquifers.
This comprehensive groundwater-monitoring
plan has been approved by the NJDEP and
sampling is scheduled to begin in Spring 2002. The monitoring pkm is intended to
establish a baseline for all of the CDF ‘s. After 2 years of monitoring all of the federally
owned Main Channel CDF ‘s, the plan calls for a final report on each of the CDF ‘s, which
will recommend a custom-monitoring plan tailored to each CDF. Once the site-specific
CDF plans have been approved by the NJDEP, the site-specific CDF groundwater
monitoring plans will then be implemented.
The USACE has also installed monitoring wells at the two sites in Delaware (Reedy
Point North and Reedy Point South). A separate groundwater-monitoring
plan (very
similar to the NJDEP approved plan) has been sent to DNREC and we are awaiting their
approval. once DNREC approves the plan we intend on implementing groundwater
monitoring at Reedy Point North and Reedy Point South.
Question H5. Please document Corps responsibilities
monitoring of beach disposal sites.

regarding environmental

Response. Please refer to the response to concern “c” under the general response for
“monitoring”.
Question H6. If leachate composition exceeds Delaware standards, who is responsible to
conduct remedial action? Who is responsible to fund the effort?
Response. If an environmental problem arises during dredging, the Corps and the project
sponsor, the Delaware River Port Authority, will be responsible for any environmental
rcmediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detailed in the Project Cooperation Agreement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any remediation that falls within the permit
parameters.
Question H7. Please document Corps commitments to perfomr long term sampling and
analysis in order to determine the concentration of key toxins which maybe resuspended
by dredging of the main channel, berthing areas and spur channels.
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Response. No spur channels would be dredged as part of the Delaware River Main
Channel Deepening Project. Deepening of berthing areas would require separate Federal
and State permits. Monitoring requirements for work within berthing areas would be
determined through the individual permitting processes. Only a portion of one berthing
area is within Delaware State waters. A scope of work for monitoring water quality at
the point of dredging was included with the permit application (EXHIBIT 9). This
monitoring would occur during the dredging operation.
Question H8. Please document Corps commitments
environmental effects of dredging-induced silting.

to determine downstream

Response. Dredging causes the re-suspension of a fraction of the bottom sediment being
removed. The magnitude of the re-suspension depends on a number of factors, including
dredging method, in situ sediment characteristics, physical environmental conditions at
the site during dredging, etc. Re-suspension of bottom sediment is a process that occurs
naturally in all tidally dominated estuaries with significant quantities of available finegrained sediment, including the Delaware Estoary. The natural estuanal processes of resuspension, transport, and deposition occur continuously with rates that vary over a large
range depending on the stage of the tide, depth of water, and wave conditions (which
increase during storms.) In this regard, sediment re-suspension from dredging is no
different fi-om natural sediment re-suspension that is intrinsic to the Delaware Estuary,
and will cause no impacts that differ from what occurs naturally.
@estion H9. Please document Corps commitments to monitor environmental effects in
sensitive areas during and afier the deepening project. These oreas include oyster beds
and Kelly island.
Response. Please refer to the response to concern “d” under general response fo~
“monitoring”.
Ouestion H1O. Please document Corps responsibilities for long term (50 year)
environmental monitoring of the Pea Patch Island site.
Response.

We do not plan to conduct long term environmental

37. DREDGE

monitoring.

OPERATION

The permit application grants permission to authorized DNREC representatives
upon the premises during working hours”.
Ouestion
dredges?

to “enter

H12. Does this mean that DNREC representatives can board operating
What type of permission must be obtained before boarding, and from whom?

Response. A safety briefing must be given to all those that intend to board a dredge,
under contract to the Corps. All safety equipment, life jacket, hardhat and safety shoes
would be required and the Corps would accompany visitors on,site inspector. The
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permission is usually given through contacting the Corps project manager. These
requirements would be in addition to any boarding requirements enforced by the
contractor.
38. KELLY ISLAND
Funding and Authorization.
We understand that this is a stand-alone wetlands
restoration project whose congressional authorization and federal funding is separate
from the main charmel deepening project.
Question
finding?

11. Is this correct? If so, has the project been authorized?

What is the status of

Response. Kelly Island Wetland Restoration Wetland Project is exclusively part of the
Delaware River Main Channel Deepening Project. No separate authorization or funding
exists for this project.
Question 12. Is it true that the Corps of Engineers will be responsible for maintenance of
the structure for the 50 year life of the project?
Re.monse. The Corps will periodically make inspections to make sure that the project is
functioning as designed. Also, the Corps plans to perform periodic inspection and
maintenance such as restoring of sand material.
38. BROADKILL

BEACH

Funding and Authorization.
We understand that this is a stand-alone project whose
congressional authorization and federal funding is separate from the main channel
deepening project.
Question 13. Is this correct? Has the project been authorized? What is the status of
fending? Will the Broadkill Beach project continue even if the main channel deepening
project is delayed or suspended?
Response. Yes. The project has been authorized for construction and plans and
specifications have been completed. Construction funds have been requested. If fimding
is provided, the Broadkill Beach Project will continue.
Question 14. Is it true that the Corps of Engineers will have no responsibility
maintenance of the beach once construction is complete?
Response. Once the project is constructed periodic nourishment
be performed as part of the authorized Broadkill Beach Project.

for

and maintenance would

Question 15. What have you determined to be the total cubic yards needed for beach
replenishment, and the cost per cubic yard of moving the required sand from the main
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channel to its final location on the beach? Please split out mobilizatiorr/demobilization
costs as a separate line item.
Response. The estimated quantity of material to be placed at Broadkill Beach is shown in
the table for the response to question S7. The current cost of moving the material to the
beach is approximately $10.00-$13.00 per cubic yard. Mobilization of a dredge will
range fkom $300,000 to $1,000,0000.
Chsestion 16. In addition to the cost of getting sand from the source to the beach, there
are other costs including acquisition of easements, surveys, appraisals, plantings, fencing,
project management, etc. All appear also to be part of the MCD project. Will Delaware
have to incur any of these additional costs, or are all paid for out of MCD funding?
Response. If the project is constructed as part of the MCD, the cost of getting sand
material for the initial project would be funded as part of the MCD project, as well as the
acquisition of easements, surveys, appraisals and project management. Costs for dune
grass, and fencing would be part of the authorized Broadkill Beach Project.
39. REHOBOTWDEWEY

BEACH

Fundin~ and Authorization.
We understand that this also is a stand-alone project
whose congressional authorization amd federal funding is separate from the main channel
deepening project.
Ouestion 17. Is this correct? Has the project been authorized? What is the status of
funding? Will the Rehoboth/Dewey Beach project continue even if the main channel
deepening project is delayed or suspended?
Response. Yes. The project has been authorized for construction and plans and
specifications have been completed. Construction funds have been requested. If funding
is provided, the Rehoboth/Dewey Beach project will continue.
Ouestion 18. 1s ittrue that the Corps of Engineers will have no responsibility
maintenance of the beach once construction is complete?

for

Response. Once the project is constmcted periodic nourishment and maintenance would
be performed as part of the authorized Rehoboth/Dewey Beach Project.
Ouestion 19. What have you determined to be the total number of cubic yards and the
cost per cubic yard of moving the required cubic yards of sand from the main channel to
its final location on the beach? Please split out mobilizatiorddemobilization
costs as a
separate line item.
Response. The estimated quantity of material to be placed at Dewey- Rehoboth Beach is
shown in the table for the response to question S7. The current cost of moving the
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material to the beach is approximate y $15.00-$18.00
dredge will range from $300,000 to $1,000,000.

per cubic yard. Mobilization

of a

CNrestion 110. In addition to the cost of getting sand from the source to the beach, there
are other costs including acquisition of easements, surveys, appraisals, plantings, fencing,
project management, etc. All appear also to be part of the MCD project. Will Delaware
have to incur any of these additional costs, or are all paid for out of MCD funding?
Response. If the project is constructed as part of the MCD, the cost of getting sand
material for the initial project would be funded as part of the MCD project, as well as the
acquisition of easements, surveys, appraisals and project management. Costs for the
dune grass and fencing, will be part of the authorized Rehoboth/Dewey Beach Project.
40. PORT MAHON
Funding and Authorization
.We understand that this also is a stand-alone project whose
congressional authorization and federal funding is separate from the main channel
deepening project.
Question 111. Is this correct? Has the project been authorized? What is the status of
funding? Will the project continue even if the main channel deepening project is delayed
or suspended?
Response. Yes. The project has been authorized for construction. At this point, no tluther
efforts are being undertaken due to lack of federal funding.
Question 112. What will be the responsibility
construction is complete?

of the Corps of Engineers once

Response.
Once the project is constructed, periodic nourishment and maintenance
would be part of the authorized Port Mahon Project.
Question 113. What have you determined to be the total number of cubic yards and the
cost per cubic yard of moving the required 306,000 cubic yards of sand from the main
channel to its final location? Please split out mobilizatiorddemobilization
costs as a
separate line item.
Response. The estimated quantity of material to be placed at Port Mahon is
approximately 300,000 cubic yards. The current cost of moving the material to the beach
is approximately $10.00-$13.00 per cubic yard. Mobilization of a dredge will range from
$300,000 to $1,000,0000
Question 114. In addition to the cost of getting sand from the source to the beach, there
are other costs including acquisition of easements, surveys, appraisals, plantings, fencing,
project management, etc. All appear also to be part of the MCD project. Will Delaware
have to incur any of these additional costs, or are all paid for out of MCD funding?
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Response. If the project is constructed as part of the MCD, the cost of getting sand
material for the initial project would be finded as part of the MCD project, as well as the
acquisition of easements, surveys, appraisals and project management.
41. KILLCOHOOK
Ouestion 115. Will any portion of Delaware lands at Killcohook be affected directly or
indirectly by the project and, if so, what will be those effects?
Response. Killcohook is currently an active Federally owned CDF operated by the
Corps. Cells 2 and 3 are mainly in the State of Delaware.
Summary. Because of the importance and the cost of beach replenishment, it will be
helpfol to have one page summary of quantity and cost data for all beaches designated to
receive sand.
Questiou 116. Please summarize (in tabular form for ready comparison) for each beach
(1) the total quantity of sand to be placed on the beach, (2) mobilizatiorr/demobilization
costs and (3) all other costs directly attributable to sand replenishment on the beach.
What would be the totaJ Delaware share for each beach if not done as part of the main
channel deepening project?
Response. The quantities to be placed on the Delaware Beaches are shown in the table
provided in response to question S7. Mobilization of a dredge for each project will range
between $300,000 and $1,000,000. The cost per cubic yard for Broadkill,
Rehoboth/Dewey and Port Mahon is stated in response to questions 15,19, and 13,
respective y. If the projects (Broadkill, Port Mahon) are constructed as part of the
Delaware River Main Channel Deepening Project there would be no cost to the State of
Delaware for initial sand placement however, if these projects are constructed
independently from the Delaware River Main Channel Deepening Project, the State of
Delaware share for each project for initial construction is 35%. Kelly Island is
exclusively associated with the Delaware River Main Channel Deepening Project.
Regarding, the Rehoboth/Dewey Project, there would be no cost savings to State of
Delaware for initial sand placement if it was constructed as part of the Delaware River
Main Channel Deepening Project. If other sites are selected for sand placement as part of
the Delaware River Main Channel Deepening Project along the Delaware Bay there
would be no cost to the State of Delaware for initial construction.
42. ACCIDENT

ISSUES

Safetv aud Accident Concerns.
Accidents offer the greatest opportunity for
environmental damage of the river and important nearby ecological regions. We need to
better understand the opportunity for accidents, how remediation efforts will be organized
and who will be responsible to determine, direct and fund remediation efforts.
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Ouestion J1. Why does reduction in overdepth dredging not increase safety concerns?
Response. Overdepth, or more precisely, “allowable overdepth,” is an increment that
defines the depth tolerance for dredging contracts. That is, although the dredging
contractor w
provide the “required depth” everywhere within the dredging limits,
removal of material between the required depth and the allowable overdepth is at the
option of the contractor. Tbe provision of an overdepth during dredging assures that the
required depth is achieved. The required depth represents the till-authorized project
dimensions for channel depth and width. In the existing Delaware River navigation
project, the authorized depth of 40 feet Mean Low Low Water (MLLW) is the required
depth of dredging, with the allowable overdepth usually specified as 41 feet MLLW.
Maintenance dredging in the proposed project deepening to 45 feet MLLW will have the
practice of the existing project and utilize 1 foot of allowable overdepth. A required
overdepth of 1 foot and an additional allowable overdepth of.5 feet are included. Since
this is a new project, one foot of overdepth is required to ensure that the required depth is
achieved. This provides insurance that future maintenance dredging will not be required
to excavate virgin materials. The proposed deepening of the 40-foot project to 45 feet
will not lead to a change in safe vessel operating practice. Presently, The Pilots’
Association for the Bay and River Delaware uses 3 feet as the minimum underkeel
clearance for vessel transits. Although the project depth will increase by 5 feet, to 45
feet, the present operating practice of the Pilots with regard to underkeel clearance will
not change.
Question J2. Who is responsible now to manage oil spill cleanup in the Delaware and
DelawareJNew Jersey sections of the river? Who pays?
Response. The U.S. Coast Guard would manage an oil spill cleanup in the Delaware
River. Figure 21-1 of the Corps July 1997 SEIS (EXHIBIT 4) shows the “Unified
Command System Organization” of the USCG to respond to oil spills. A member of this
organization would be appointed as the Federal “On Scene Coordinator” and work with
representatives of the Delaware Emergency Management Agency, DNREC, the New
Jersey Emergency Management Agency, and the NJDEP, depending on the location of
the accident. Each vessel navigating in the Delaware River/Bay and each processing
facility of hazardous materials is required to have a “spill response plan” in place.
The entity that would pay for the cleanup, including the cost of the participating
government agencies, is called the “Responsible Party”. This is generally the owner of
the commodity that is spilled, such as oil. The owner is likely to litigate if it appears that
the accident was the fault of another party, to attempt to recover their costs.
Question J3. To give us an idea of actual minimum vessel bottom clearances in practice,
please provide the following data for the month of March 2001 (March selected
arbitrarily as an example):
the geographical location of that month’s shallowest main channel location
according to the Groundwater Modeling System.
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Response. The Groundwater Modeling System is not used to determine the geographical
location of any month’s shallowest main channel location. Determination of depth in the
channel is accomplished with hydrographic surveying. Hydrographic survey data (depth,
vessel position, and tide) are processed to create digital files and images using AutoCAD
sotlware. H ydrographic surveys of the nearly 100 miles of navigation channel from
Philadelphia to naturally deep water at the mouth of Delaware Bay are performed on a
year-round basis, with more frequent surveys obtained in areas with higher shoaling rates.
Given the extent of the channel that constitutes the Philadelphia-to-the-Sea
project and
the limited area that can be surveyed in any one-month period, we do not have a
“snapshot” of depths for the entire charnel for the month of March 2001. As an example
of our h ydrographic survey program, we surveyed eleven discrete sections of this project
in the three-month period from 1 January to 31 March 2001. Together, these surveys
covered 189,000 lineal feet of channel, or about qT~o of the total project length.
The Philadelphia District also periodically prepares a summary document referred to as a
“Channel Statement” that lists the shallowest measured depth, by quarter-channel
segment, in each of 24 discrete ranges of this project. These ranges vary in length from
as little as 0.42 miles to as much as 12.42 miles. The most recent Philadelphia-to-Sea
channel statement, dated 1 September 1999, is copied below for your information. It
should be noted that actual vessel bottom clearance is dependent not only on the draft of
the vessel and channel depth, but also on the stage of the tide at the time of vessel transit.
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- the actual maximum draft of each tanker, as loaded (including squat), that
traversed the main channel that montJ1.

Response. The Maritime Exchange would bean appropriate data source for operating
drafts of vessels.
- the minimum bottom clearance for each ship

Response. Presently, the Pilots’ Association for the Bay and River Delaware use three
feet as the minimum clearance between the vessel bottom and the channel bottom. This
operating practice will remain the same in the fotnre with the deepened channel.
- the actual number of barrels ofpetro[eum

lightered that month.

Response. The Delaware Petroleum Council would bean appropriate source to obtain
this information.
43. PROJECT

ECONOMIC

ISSUES

Question K1. To allow better understanding of effects on costs and benefits, please
provide data on overa[l dredging costs ($/cubic yard) in the lower Delaware River
($15/yd3?), separating specifying the amount ($5/yd3?) for the dredging operation itself
and for site acquisition, preparation and maintenance ($ 10/yd3?).
Response. Tbe cost per cubic yard of dredged material was provided in response to
question 116, The cost to grade and move material around on the beaches or restoration
sites will range between $1.00 and $3.00 per cubic yard.
44. EFFECT

ON LIGHTENING

VOLUME

Ouestion K2. W’lat did the Corps assume to be the number of barrels Iightered per year
(before and after the project) and the annual cost of lightening in dollars per barrel (also
before and atler the project). What was the source of the information?
Response. The last year of lightenng data in the Corps’ Limited Reevaluation Report
dated February 1998 was 1992. Total lightening for the six benefiting facilities was 78
million barrels. The deepened channel to 45 feet is estimated to reduce lightening
requirements by dz~..
The cost of lightening per barrel was provided by the Iightering
company and is proprietary.
45. EFFECT

ON COSTS

Question K3. What
from the channel?

was the resulting reduction in cubic yards of spoils to be removed

Response. The amount of cubic yards of dredged material to be removed initially is
26,300,000. The reduction of yardage independently will reduce the cost of the dredging,
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however individual unit costs may rise. There are numerous factors that contribute to the
cost of dredging including bank thickness, material type, density, pumping distance, and
the size of the dredge. The amount of reduction in cost from overdepth reduction varies
from area to area. In practice, Corps will require 1 foot of overdepth for the dredging with
an additional of.5 foot of allowable overdpth. The overdepth quantities are included in
the total quantity.
Ouestion K4. Is it correct to assume that the reduction on allowable overdrafi dredging,
and the consequent increase in maintenance dredging, increases overall “project+
maintenance costs” by on the order of a billion dollars? If not, please provide what the
Corps believes to be a more correct number-together with the detailed analysis upon
which your conclusion rests.
Response.
It is incorrect to assume that reduction of “allowable overdraft” (overdepth)
dredging will result in increased maintenance dredging. It is therefore also incorrect to
assume that reducing allowable overdepth will increase “project+ maintenance costs” by
on the order of a billion dollars. The proposed use of.5 foot allowable overdepth
combined with 1 foot of required overdepth for project construction and maintenance will
have no impact on the long-term costs associated with this project.
A 1-foot required combined with a.5 foot of allowable overdepth rather than two-foot
increment for alIowable overdepth dredging is possible primaril y because of improved
technology compared to what existed 10 or more years ago. Electronic vessel positioning
(GPS), heave-pitch-roll monitoring, and real-time tide data permit more accurate
placement of the butterhead of a hydraulic dredge, or the suction head of a hopper dredge.
Ouestion K5. Did the Corps perform a side-by-side assessment of the overall costs
versus benefits-construction plus maintenance – of a project based on the Corps’ standard
two foot overdepth dredging versus one based on their recent decision to save on
construction costs by going to one foot overdraft dredging (and accepting an attendant
increase in maintenance costs)? If so, please provide the economic comparison. If not,
please explain why this should not be required prior to project approval.
Response. The choice to decrease the paid overdepth of the project is consistent with
present industry practice across the country. When the feasibility report was being
developed, many areas were using two-foot overdepths. Utilization of two-foot
overdepth at this time would be considered fiscally irresponsible and unjustified from an
engineering perspective.
Ouestion K6. What construction cost reduction was achieved by the allowable
overdredge reduction from two to one foot?
Response. The Corps did not perform this type of analysis. As a result, a cost
comparison is not available nor is performing this analysis justified. Also, refer to
response to question K3.
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Ouestion K7. What maintenance cost increase occurs because of the approximate y
1000 cubic yards per year increase in maintenance dredging?
Response. There are numerous factors that contribute to the cost of dredging including
bank thickness, material t~e, density, pumping distance, and the size of the dredge. It is
impractical and unrealistic to assign a cost to a 1,000 cubic yard increase in dredged
material.
45. EFFECT

ON BENEFITS

@sestion K8. Were benefits reduced when allowable overdepth dredging was reduced?
If not, why not?
Response. No. This is a construction consideration, not a benefit consideration, and has
noimpact onvessel operating practices. Thepurpose ofpaidover-depth
isto ensure that
the dredging contractor is fair] y paid for material removal to the required depth.
Dredging and surveying techniques have improved in the last 10 years, allowing better
control of material removal and measurement. Benefits are calculated applying the design
project depth.
Ouestion K9. Matisthe
basis forassuming that ships inpractice
proceeding upriver with an extra five feet of draft?
Response. ManyvesseIs
on design characteristics,
deepened channel.

wem&ing fill useofthe cumentchannel and, ifcapablebasd
will also make use of the cost efficiencies provided by the

Spoils Disposal in Pennsylvania Mines.
Pennsylvania mines is being considered.
QY!?X@
partofthe

actually will tisk

Weunderstand

thatdisposal

ofspoilsin

Isthistme?
Ifthisis to bedonemust
environmental effects beconsideredas
overall project EIS? Cansuch disposal bedonewithout
an EIS?

Response. There are no plans for taking dredged material for mine reclamation as part of
this project.
46. DELAWARE

ECOMOMIC

ISSUES

“This sand (for the beaches) will come at a reduced cost to taxpayers. Rather than the
state spending approximately $70 million to dredge sand from the bay and offshore,
Delaware can acquire the same material from the chrmnel deepening project at a cost of
only $7 million.”
@sestiorr L1. Does the Corps agree that you were the source of the information reported
by Mr. Rochford?

87

Response. Corps only provided estimated costs for taking sand material to Delaware
Beaches and Kelly Island Wetland Restoration Project.
Question L2. Regardless of the source, does the Corps agree that Mr. Rochford is correct
in his statement or-if not- how would the Corps correct the statement to make it accurate?
Response.
●

The following information is provided.

Approximately

$30 million in project funds will be spent at Kelly Island to restore

60 acres of tidal wetlands, protect approximately

5,000 feet of eroding tidal

wetlands, and increase horseshoe crab spawning habitat
●

Approximately

$44 million in project funds will be spent to restore state-selected

Atlantic Coast and Delaware Bay beaches.
Question L3. Please provide a detailed financial analysis of the cost of removing the
three million cubic yards of sand from the main channel and placing it on Delaware
beaches. This should include only the actual incremental costs of dredging and beach
disposal (including mobilizatiorr/demobilization
costs), and omit all other non taskspecitic cost elements including site acquisition, project supervision, navigation aid costs,
etc.
Response.

Refer to the previous response to question 116.

Fact Sheet Claims. The facts Sheet (pp.9- 10) accompanying the permit application
makes a number of claims regarding economic benefits to Delaware (not included in
project justification), but there is not supporting information or references to how the
information might be obtained for review by the public.
Orsestion L4. Please add to the permit application appropriate references and supporting
information so that interested parties can follow-up, obtain copies of relevant documents
if interested and make an independent judgment on the claims of economic benefits to
Delaware. Specifically direct the reader to the source of the economic, jobs, wages and
tax claims in the Fact Sheet attached to the Delaware permit application.
Response. The description and backup for the regional input-output model was provided
to Mr. Fleming by the Corps by fax in April 2001 in response to hk request. As part of
this submission we are including the backup on CD ROM,
(Arestion L5. What was the effect of the reduced overdredging on benefits to Delaware
(jobs, taxes, etc.)?
Response. None. Overdredging is a construction consideration and has no impact on
benefits. The input-output model considered the potential impact of total construction
costs to the region.

Ss

Maintenance Dred~inK Project benefits are mostly dredging costs, and so it would seem
that direct benefits to Delaware mostly would be via charges by Delaware dredging firms.
Therefore it would be helpful to know what Delaware firms have been used by the Corps
historically, and what proportion of total maintenance dredging contracts they have
received.
Ossestion L6. What has been the total cost of maintenance dredging since 1990, how
much of this has been paid to firms physically located in Delaware. What are the names
of those firms. and what is the name and address of a contact in Delaware?
Response. To the best of our knowledge, there are no dredging companies, with the large
type of equipment needed for maintenance dredging, located in the State of Delaware.
However there are many companies which provide services (such as, fuel, food and water
delivery, tugs boats and operators, etc.).
@sestion L7. Does the Corps claim that 300/1600 or about 20°/0 of the jobs will be to
Delawareans that live, work and buy their supplies and services in our state? If not, what
exactly is the claim?
Response. The input-output regional model, applied by a Corps contractor, was an
expansion of the State of Delaware model. The model is generalized, and apportioned the
impact of construction to the tri-state area, including the State of Delaware.
Ouestion L8. Please provide a list and brief job description (i.e. dredge operator,
surveyor, laborer, secretary, etc.) for each of the 300 jobs which will accrue to Delaware
according to the project.
Response. As stated in the response to L7 above, the output of the model is generalized
and does not predict specific jobs.
Econometric Model. The permit application states that Delaware benefits were
determined using a nationally linked input-output model of the region developed by the
University of Delaware. This econometric study, which is the basis for the claimed
benefits, is not included in the application. We need to better understand the specifics of
both the input and the output data in order to understand the results. Econometric models
suffer from a variet y of errors. Typically errors arise when default input in these models
is not kept up to date. The University of Delaware modeI, when used in the late 1980s
and early 1990s was updated quarterly.
@restion L9. When was the most recent complete update of the input data in the model?
Response.

1996,

Ouestion L1 O. Please provide copies of the following information related to the inputoutput economic model referred to in the Fact Sheet: ( 1) any Request for Proposals or
other description of the study desired by the Corps; (2) the signed contract for the study,

89

(3) all input data supplied by the Corps; (4) copies of any interim reports plus the final
report. Also please show where in the final report is to be found the benefits to Delaware
cited in the Fact Sheet – or the basis for determining the benefits if they are not taken
directly from the report.
Response.

Refer to response to L4.

@restion L11. Has the Corps assessed probable economic losses to Delaware resulting
from reduced lightening or any other project result and, if yes, can you provide a copy of
the analysis?
Response. No, the Corps has not conducted this type of analysis. A reduction in
lightening costs is a savings to the national economic development account.
PUBLIC RECORD

RAF SUBMISSION

PAGES 1-6 J. Sharpe testimony

Question M2. Please respond to Mr. Sharpe’s comments that “If one examines
transportation casualties, the vast majority of oil spilled in the Delaware estuary is fkom
large tankers in the river near port, no significant spillage from barges.”
Response. Reduction in vessel casualties and oil spills are not quantified in the benefit
analysis, but the channel improvement is expected to make vessel operations safer in the
Delaware River port system. The deeper channel will allow the same tanker fleet to have
to lighter less crude oil at Big Stone Beach Anchorage before coming upriver. This will
result in a reduction in potential spillage during Iightting operations and also a reduction
in the number of lightening barges that will need to navigate upriver to the refineries.
As far as the activities for each of the spills on the USCG database, they do not go into
detail about the activities that were taking place when a spill occurs. A majority of the
spills are small non-commercial boaters that spill a few gallons. Most spills on the list
that involve larger vessels are probably attributed to some kind of transfer operations to a
facility or to a barge of some kind. Also, a vast majority of the spills that occurred at Big
Stone Anchorage were attributed to some form of lightenng (Silva, 2001).
Reference:
Silva, K, US Coast Guard, Email to Laura Csoboth, US Army Corps of Engineers, June
22,2001.
Ouestion M3. Please respond to Mr. Sharpe’s comments that “The mud deeper that 40
feet has been hiding down there for decades and may contain some nasty toxics that have
been kept out of the system because of burial and being under what were previously
anoxic bottom waters (water without oxygen).. .To suddenly expose these ‘older’ (buried)
sediments to oxygenated bottom water will have effects that are difficult to
predict.. .There is the potential of remobilizing ancient toxic materials in the system that
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had been sequestered, in the past. I have not seen adequate consideration of this
problem.”
Response. The Corps has conducted extensive testing to investigate potential impacts
associated with sediment contamination. These tests have included chemical analysis of
channel sediments to determine actual contaminant concentrations, and biological testing
to evaluate toxicity concerns. Analysis of channel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modern society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likely that this is the result of regolar dredging maintenance, which precludes
contaminants from building up over time.
The Corps also evaluated toxicity of bottom sediments by directly exposing aquatic
organisms to the sediment. Water column, or suspended solid particulate phase bioassays
were rnrr to evaluate water quality concerns associated with the release of contaminants
from sediment into dredging or placement site water. Whole sediment, or benthic
bioassays were run to evaluate impacts to bottom dwelling organisms that would reside in
sediments placed in an aquatic environment. These tests, which are commonly used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead minnows hatched the previous day, and American
oyster embryos approximately two-hours after fertilization. These young organisms are
very fragile and sensitive to contaminants in their environment. Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment and clean laboratory sediment. All organisms ( 100°/0) survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Lastly, bioaccumulation tests were rorr with channel sediment from Delaware Bay to
evaluate the potential uptake of contaminants by aquatic organisms at aquatic placement
sites. This test allows aquatic organisms to live in the sediment for approximately one
month, and then analyzes the animal tissues to evaluate any accumulation of
contaminants. Tests were run with the hard-shelled clam and a marine worm. Overall,
there was no evidence that contaminants accumulated in animals exposed to Delaware
Bay sediment at greater concentrations than animals exposed to clean laboratory
sediment. All tissues were representative of what one would expect of animals living in a
clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
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U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during construction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), to
develop an acceptable protocol for thk type of monitoring. To date, the Killcohook,
Oldmans, Pedricktown North and Pedricktown South CDFS have been monitored.
Reports on the monitoring studies conducted at the Klllcohook and Pedricktown North
CDFS have been provided as part of the public record. The reports provide details on
how CDFS would be monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water column resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.

PUBLIC RECORD,
(paraphrased)

RAF SUBMISSION

PAGES 86-89; Record of Public Hearing

Question M4. Would the Corps see some value in some kind of a monitoring committee
that involves stakeholders.. .a committee charged with issuing periodic reports at some
reasonable interval in environmental effects both of construction and later maintenance
dredging? (transcript pages 57-58).
Resnonse. All monitoring efforts will be contracted to environmental consulting groups
with appropriate levels of expertise in the various areas of environmental science. The
consultants will be required to prepare individual reports for each monitoring effort to
document results. Scopes of work for all monitoring that fulfills a commitment to the
Delaware DNREC will be coordinated with the Delaware DNREC prior to contracting
the work. All reports for these efforts will be coordinated with the Delaware DNREC
and will also be available to the public.
Question M5. Please provide a detailed analysis of the two major elements of the cost of
picking sand up and taking it from the channel in Reach E and placing it, for example on
Broadkill Beach (transcript pages 89- 90).
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Response. The quantities to be pIaced on the Delaware Beaches are shown in the table
provided in response to question S7. Mobilization of a dredge for each project will range
between $300,000 and $1,000,000. The cost per cubic yard for Broadkill, RehobothDewey and Port Mahon is stated in response to questions 15,19, and113 respectively
(range $10.00-18.00 per cubic yard).
Ouestion M6. Please provide written documentation outlining Corps responsibility
unexpected problems that might develop as a result of the project.

to fix

Res~onse. If an environmental problem arises during dredging, the Corps and the project
sponsor, the Delaware River Port Authority, will be responsible for any environmental
remediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detailed in the Project Cooperation Ageement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any remediation that falls within the permit
parameters.
PUBLIC RECORD,
Public Workshop;

RAF SUBMISSION

PAGES 90; Mac Artor testimony

at the

Question M7. It appears that the sponsor, the Delaware River Port Authority, has no
project responsibilities other than providing their portion of the non-Federal part of
project funding and sites adequate to accept all project spoils. Is this correct? If not,
what additional responsibilities does DRPA have?
Response. Besides providing project funding and provision of sites to accept dredged
material from initial deepening as well as subsequent maintenance of the 45-foot channel,
the sponsor would be responsible for various actions as discussed in responses to
question M8 below.
Ouestion M8. Who decides whether or not remediation is required, and exactly what
type and degree of remediation is appropriate?
Response. Any decision as to need, type and degree of hazardous substance remediation
covered by the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) will be made by the U.S. Environmental Protection Agency in
conjunction with the State where the remediation is taking place. Any other
environmental remediation will be decided upon by the Corps unless such rcmediation is
a requirement of any valid State permit or water quality certification in which case the
State will decide upon the need, type and degree of remediation required.
Question
work?

M9. Who is legalIy responsible to perform arrdlor pay for needed remediation

Response. Responsibility for project costs are set forth in the Project Cooperation
Agreement (PCA) entered into by the Corps and the Delaware River Port Authority.
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All

CERCLA remediation costs are the responsibility of DRPA. Any other remediation costs
would be subject to cost-sharing between the Corps and DRPA.
@sestion Ml O. What are the limits of responsibility y of the Corps, the sponsor
River Port Authority and the State of Delaware?

(Delaware

Response. The Corps is unaware of any limitations on its responsibilities or the
responsibilities of DRPA as set forth in the PCA other than the limitations that maybe
subsequently placed upon the Corps by the United States Congress. The limitations on
the State of Delaware’s Department of Natural Resources and Environmental Control as a
regulatory agency are those placed upon it by the State Legislature.
Ouestiou Ml 1. Is there precedent for liability, or non-liability,
in this case the Delaware River Port Authority?

on the part of the sponsor,

Response. Both the Federal Government and DRPA are included within the definition of
the term “person” as set forth in section 101(21) of CERCLA and are therefore subject to
any hazardous substance remediation required under CERCLA. Liability for any state
permit or water quality certification violation would be placed upon the Corps as the
permit holder.
Ouestion M12. As a civilian employee, does Delaware agree that Mr. Callegari is
authorized to commit the Corps to the agreements specified in the permit application?
Response.

State of Delaware is to prepare response.

Ouestion Ml 3. 1s Mr. Callegan- or anyone in the Corps –authorized to commit the
Delaware River Port Authority to anything?
Response.
PUBLIC

No.
RECORD,

RAF SUBMSSION

PAGE 95

Question M14. Please explain why $300 million in regional benefits should be credited
to the project even though $100 million of that is money recycled from within the region.
Also how much of the $32 million comes from Delawareans?
Response. Regional benefits were not used in the calculation of benefits and costs for the
project to determine economic justification. The $32 million is the national economic
development account navigation transportation savings benefits for cmde oil imports.
Question Ml 5. Please explain how the loss $32 million in lightenng cost reduction
affects Delaware.
Response. Reduction in the cost of lightening or $32 million in benefits for crude oil is a
savings to the national economic development account (i. e., benefiting all states,
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including Delaware) from the more efficient movement of this cargo through the
transportation system.
PUBLIC RECORD, RAF SUBMSS1ON
the Public Workshop;

PAGE 95; H. Subramanian

testimouy

at

Ouestion M16. Please provide a written explanation of “best management practices” for
dredging.
Resnonse. A written explanation of the term “best management practices” for dredging
can be found on page 51 of the document titled: The Delaware Statewide Dredging
Policy Framework dated February 2001.
@restion

M17. Please provide specifications

for “clean sand”

Res~onse. We are not aware of a technical specification for “clean sand”. The term
“clean sand” can be defined in two ways. Concerns raised with regard to the deepening
project mostly relate to the level of contaminants in the sand. The sand would not be
considered clean if there were high levels of contaminants. Bulk sediment testing of this
sand indicates that contaminant concentrations are low and that there are no concerns
related to human health or protection of environmental resources. From a contaminant
perspective the sand is clean. Typically, with beach nourishment projects, the concerns
are more directed to the grain size of the material. If there is a high percentage of
material that is finer grained than what is considered sand size, then there is the concern
that the resulting beach will look muddy or dirty. The material would not be considered
clean from an aesthetic perspective. Delaware Bay channel sand that would be used for
beach nourishment is greater than 90 percent sand and will provide an aesthetically
pleasing, clean beach.
PUBLIC RECORD,
Pnblic Workshop;

RAF SUBMSS1ON

PAGE 95; R. Fleming testimony

at the

Question MIS. Where can spoils be put if for whatever reason some cannot be placed
on Delaware beaches of any of the other planned Delaware sites?
Resoonse. The state of Delaware had previously provided the Corps with a list of
alternative beaches along the entire bay coast. If the State chooses to pursue the cost
shared alternative federal study route at some location, then the dredged material from the
channel can be placed at other sites, including alternate New Jersey sites as previously
mentioned in response to question S 14. There is no preferred alternative.
Qnestion M19. I ‘d like to know the average cost per cubic yard to dredge and dispose of
material from Reach E onto Delaware beaches . . .and also the cost farther north where the
sand goes to upland disposal sites. For each case please break down the costs into two
categories: the cost of the dredging operation itself, and the cost of acquiring, preparing,
distributing, and maintaining the sites.
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Response. The quantities to be placed on the Delaware beaches are shown in the table
provided in response to question S7. Mobilization of a dredge for each project will range
between $300,000 and $1,000,000. The cost per cubic yard for Broadkill, RehobothDewey and Port Mahon is stated in response to questions 15, 19, and 113, respectively
(range $10.00 to 18.00 per cubic yard) the average cost of disposal at upland sites ranges
from $1.00 to $10.00 per cubic yard depending on many factors.
Onestion M20. Would the Corps agree to a monitoring committee of stakeholders,
charged with issuing periodic reports on environmental effects of construction and later
maintenance dredging? Stakeholders might include, for example, members of DNREC,
Delaware environmental groups and the Delaware public?
Response. All monitoring efforts will be contracted to environmental consulting groups
with appropriate levels of expertise in the various areas of environmental science. The
consultants will be required to prepare individual reports for each monitoring effort to
document results. Scopes of work for all monitoring that fulfills a commitment to the
Delaware DNREC will be coordinated with the Delaware DNREC prior to contracting
the work. All reports for these efforts will be coordinated with the Delaware DNREC
and will also be available to the public
PUBLIC RECORD,
Workshop;

RAF SUBMSSION

PAGE 95; D. Obert testimony

at the Public

Ouestion M21. Please provide backup for the claim of $70 million in (Delaware)
benefits for $7 million in contribution.
Response.
PUBLIC
99)

Refer to the previous response.
RECORD,

RAF SUBMSSION

PAGES 95-96; RAF questions

(pages 96-

Ouestion M22. Please provide me with a copy of the detailed calculations from which
the Corps’ $32 million annual refinery benefits were calculated. See attachment for
explanation.
Response. Ms. Molly Murray of the Wilmington News-Journal made a similar request to
the Corps last year. A copy of a table sent by the Corps to Ms. Murray to explain the
calculation of crude oil benefits is shown below.
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AVERAGE

ANNUAL BENEFITS FOR LIGHTERING
SAVINGS
TO EXISTING LARGER TANKER FLEET
Corps
6 oil

Maritrans

Global

refinery

Motiva

not

70il

refinery

Including.

7 oil facilities

Motiva

including.

Motiva

included
Total

barrels

250,000,000

365,000,000

.31

.35

‘% Oil Iightered
lightered

Barrels

no longer

(5-foot deeper
Barrels

lightered

.29

127,750,000

78,000,000

Barrels

365,000,000

105,850,000

42,340,000

51,100,000

32,760,000

channel)

X 40-cents*

Subtract Motiva
Net Category Annual
Benefits

$13,100! 000

$20,440,000
$3,000,000 (estimate)
$17,440,000

$13,100,000

‘In the case of the Corps information,
two columns.

we are only using 40-cents to be consistent

The price that the Corps actually used is proprietary
Maritrans---not releasable,

PUBLIC RECORD,

$16,936,000
$3,000,000 (estimate)
$13,936,000

RAF SUBMSSION

information

with the other

and, as requested

PAGES 101; RAF questions

by

(page 101)

@sestion M23. Do you agree with Mr. Rochford’s statement as quoted in the above
paragraph?
Response. Economic justification for the proposed project applied only navigation
transportation savings to the national economic development account. Port facilities in
the state of Delaware (such as the Port of Wilmington and Motiva) are not expected to
benefit due to the current depths of their access channels. The estimate of indirect
benefits from construction applied a generalized input-output model framework. These
potential benefits were not included in the analysis to determine project justification
(navigation transportation savings to the national account were the only basis used for
benefits for project justification, not state, local, or company-specific impacts).
Refer to Mr. Sprague statement at the public hearing concerning benefits to Port of
Wilmington. Also, refer to response to L2.
Ouestion M24. If not, what would you suggest as a more correct statement of economic
benefits to Delaware?
Response. Concerus benefits to Delaware, as the Port of Wilmington pointed out during
the June 6,2001 public workshop and December 4,2001 public hearing, the project will
make the port more competitive in the world market and will enhance its ability for
economic growth if facilities are shifted directly onto the Delaware River with access to
the 45-foot channel. In addition, consider these benefits:
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Approximately $30 million in project fends will be spent at Kelly Island to restore
60 acres of tidal wetlands, protect approximately 5,000 feet of eroding tidal
wetlands, and increase horseshoe crab spawning habitat
Approximately $44 million in project funds will be spent to restore state-selected
Atlantic Coast and Delaware Bay beaches.
During constmction, Delaware may accrue indirect economic benefits associated
with 300 jobs and millions of dollars in wages, state revenues, and state and local
tax receipts.

@restion M25. Whichever economic benefit you feel is most appropriate to describe
value to Delaware, please provide a detailed explanation and a line-item derivation of the
preferred value.
Response.
Economic justification for the proposed project applied only navigation
transportation savings to the national economic development account. Port facilities in
the state of Delaware (such as the Port of Wilmington and Motiva) are not expected to
benefit due to the current depths of their access channels. The estimate of indirect
benefits from construction applied a generalized input-output model framework. These
potential benefits were not included in the analysis to determine project justification
(navigation transportation savings to the national account were the only basis used for
benefits for project justification, not state, local, or company-specific impacts).
Indirect benefits for construction are derived from a generalized input-output model; the
level of detail requested for specific jobs is not available born the model. The reduction
in lightening costs for crude oil shipments is a savings to the national economic
development account.
PUBLIC RECORD,

RAF SUBMSSION

PAGES 124-142; RAF (pages 124-142)

Ouestion M25. In order to better understand the Delaware benefits as claimed in the
permit application, some additional information is needed. Please see the nine questions
on RAF Submission page 126.
Response. Indirect benefits for construction are derived from a generalized input-output
model; the level of detail requested for specific jobs is not available from the model. The
reduction in Iightering costs for crude oil shipments is a savings to the national economic
development account.
Question M26. In order to better understand possible hazards related to polychlorinated
biphenyls released by the dredging operation, some additional information is needed.
Please see the five questions on RAF Submission page 129.
Question

1. What are currently allowable concentrations

9s

of PCBS in the river?

Res~onse. The most restrictive PCB criteria for the Delaware River are human health
criteria (0.0448 rig/L for freshwater and 0.0079 rig/L for marine waters).
Question 2. What are allowable releases from sediments dispersed in the river from
dredge operation?
Response. The amount of PCBS potentially released during main channel deepening
dredging operations was estimated as a screening exercise to determine the potential for
exceeding Delaware River human health criteria. These calculations can be found in the
document titled: PCB Mobilization During Dredging Operations and Sequestration by
Upland Conjined Disposal Facilities (December 2001), which has been provided for the
public record. During the dredging process itself, between 0.07 and 0.23 kg of total
PCBS could be released to the water column, using environmentally conservative or
worst-case estimates of physical and chemical processes, which may occur during
dredging. The dissolved fraction of PCBs, which might be released during dredging, is
estimated to be between 0.036 and O.117 kg, again using worst-case assumptions. In the
most contaminated reach of the estuary, this dissolved fraction could result in water
column concentrations that are between 13 and 43°/0 of the PCB human health criteria
using these worst-case assumptions.
C)uestion 3. What are allowable PCB flows into the river from upland confined disposal
facilities?
Response. In coordination with the DRBC and the States of New Jersey and Delaware,
discharges from CDFS have been evaluated relative to criteria established for protection
of aquatic life in the Delaware River estuary. Freshwater objectives for PCBS are: acute
1000 rig/L and chronic 14 rig/L. Marine objectives for PCBS are: acute 5000 rig/L and
chronic 30 rig/L. Based on the short-term natore of disposal operations the acute criteria
are considered most applicable. The document titled: PCB A40bilization During
Dredging Operations and Sequestration by Upland Conqfned Disposal Facilities
(December 2001 ) also addresses release of PCBs from CDFS. PCBS have also been
monitored in discharges from CDFS during disposal operations. Reports of these
investigations (Pedricktown Con@ed Disposal Facility Contaminant Loading and Water
Qualip Analysis dated October 2000 and Killcohook Con~ned Disposal Facility Water
Quality Analysis dated February 2001 ) have been provided for the public record
(EXHIBIT 40, Binder 3). Analyses have demonstrated that 99.9 percent of the PCBS
entering a CDF are retained and not discharged back to the river. Using mass balance
type calculations, discharges from the Killcohook CDF had less than a one percent affect
on ambient Delaware River PCB concentrations. The discharge met the acute criterion
for protection of aquatic life at all times; the chronic criterion was met in all but one
sample. For the Pedricktown study, both acute and chronic criteria were met at all times.
Question 4. How are allowable concentrations
●

affected by and different...

In the vicinity of the dredging operation and also farther downstream beyond the
“mixing zone”?
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●

For aquatic plant life and for fish (because of concerns regarding bioaccumulation) . . .and for drinking water?

Response.

A report titled Near-Field Water Quali@ Modeling of Dredging Operations
in (he Delaware River (December 2001) has been provided for the public record. The
model selected for this evaluation is the DREDGE model, developed by the USACE for
near-field (i.e., within a 200-foot mixing zone) evaluation of dredging operations.
DREDGE was developed to assist in mtilng a-priori assessments of environmental
impacts from proposed dredging operations. DREDGE estimates the mass rate at which
bottom sediments become suspended into the water column as the result of hydraulic and
mechanical dredging operations and the resulting suspended sediment concentrations.
These are combined with information about site conditions to simulate the size and extent
of the resulting suspended sediment plume. DREDGE also estimates particulate and
dissolved contaminant concentrations in the water column based upon sediment
contaminant concentrations and equilibrium partitioning theory. The results of the
DREDGE model indicate the following, using environmentally conservative
assumptions. Neither dissolved metals nor total dissolved PCBS released during
butterhead hydraulic dredging or bucket dredging would exceed DRBC acute or chronic
water quality criteria outside of the mixing zone, using the model. Given the
conservative nature of these predictions, actual contaminant concentrations are expected
to be considerably lower than predicted. The water quality criteria are established for
protection of aquatic life in the Delaware River estuary, so bioaccumulation would not be
a concern. Refer to questions 1 and 2 for concerns relater to human health (i.e. drinking
water).
(lrestion 5. Should actual PCB releases horn dredging and from CDFS be monitored
and, of SO, how?
Response. Scopes of work for monitoring water quality during operation of the Reedy
Point South CDF and at the point of dredging have been provided for the record
(EXHIBIT 9).
PUBLIC

RECORD,

RAF SUBMSSION

PAGES 196-200

Question M28. For the years 1990 through the present, how many total incoming barrels
of oil were transported upriver by tanker, and of this how many barrels were lightered?
(RAF Submission page 199- 200)
Response, The last available year of data in the last approved Corps study report was
1992. For the six benefiting facilities in 1992,250 million barrels of crude oil were
imported into the Delaware River port system, and of this total, 78 million barrels were
Iightered.

100

PUBLIC RECORD,

RAF SUBMSSION

PAGES 201-202

Ouestion M29. Please note the cost data for Delaware beach nourishment projects over
the period 1988 – 1997 (Faucett Report3). This gives about $6/cubic yard as the cost of
nourishing Delaware beaches. Is this an accurate figure.. and did the federal government
pick up about 65% of this cost?
Response.

We are not aware how this figure was determined.

EXHIBIT #74
DENNIS ROCHFORD,
BAY

MARITIME

EXCHANGE

FOR DELAWARE

RIVER&

Comments noted. No response required.

EXHIBIT #75
JIM BRYANT
Response.

Refer to response in EXHIBIT

102.

EXHIBIT #76
EILLEN

M. BUTLER,

DELAWARE

NATURE

SOCIETY

Comment.
Living Resource Concerns
Horseshoe

Crabs

Delaware Bay has been recognized as the epicenter for horseshoe crab spawning activity
along the Atlantic coast. Last year a 1,500 square mile area outside the mouth of the
Delaware Bay was designated a no-take zone for horseshoe crabs in recognition for the
important role they play in maintaining shorebird populations. Horseshoe crabs bury eggs
in the Bay sands only for them to be extracted like a pirate’s treasure by exhausted and
emaciated shorebirds as they migrate north to their spring breeding grounds in the Arctic.
The deepening project proposes to provide horseshoe crab habitat using spoils from the
project. Concerns remain, however, over grain size, sand placement and potential
contamination, the slope of the sand is critical] y important for female crabs to begin to
bury their eggs. If the slope is constructed improperly, the beach will not be utilized for
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spawning purposes. Additional] y, the Society is concerned that the size of the main
channel sand suggested for beach replenishmenthabitat
purposes is too small and will
erode at a high rate. According to the Corps only “clean” sand will be used, Previously,
we requested that the Corps provide a definition for “clean” sand. This was not done. In
their first one or two years of life, juvenile horseshoe crabs can be found using shallow
subtidal areas adj scent to Ken y Island, Port Mahon, and Broadkdl Beach – the same
areas identified for beach replenishment. Concerns over impacts to juvenile crabs remain
for if even a few millimeters of sand has the potential to smother juvenile crabs in these
areas, an entire generation of crabs could be lost with Delaware realizing the impacts for
years to come. Delaware, along with New Jersey and Maryland, have taken a
conservative risk-averse approach. to managing horseshoe crab populations in the Bay.
Commercial fishermen have drastically reduced their harvests. For the
state to permit activities that will likely reduce horseshoe crab populations to forther this
project is irresponsible, and cotdd potentially be considered a takings by commercial
fishermen.
Respnnse. Refer to the general response for “horseshoe crab impacts from sand
placement.” The term “clean sand’ can be defined in two ways. Concerns raised with
regard to the deepening project mostly relate to the level of contaminants in the saod.
The sand would not be considered clean if there were high levels of contaminants. Bulk
sediment testing of this sand indicates that contaminant concentrations are low and that
there are no concerns related to human health or protection of environmental resources.
From a contaminant perspective the sand is clean. Typically, with beacb nourishment
projects, the concerns are more directed to the grain size of the material. If there is a high
percentage of material that is finer grained than what is considered sand size, then there is
the concern that the resulting beach will look muddy or dirty. The material would not be
considered clean from so aesthetic perspective. Delaware Bay channel sand that would
be used for beach nourishment is greater than 90 percent sand and will provide an
aesthetically pleasing, clean beach.
Comment.
Saadbar Sharb

Sandbar sharks use the Delaware Estuary for nursery habitat. Considered over exploited
by the North Atlantic shark fishing industry, they comprise up to 80% of the U.S.
commercial harvest of large coastal sharks. Currently there is a dearth of information
surrounding their reproductive biology and nursery grounds. Howevec it is known that
juvenile sharks are most vulnerable to human activity. With limited data on the sandbar
shark’s lifecycle, a conservative approach to managing stocks is appropriate. A recent
study survey conducted by the National Oceanic and Atmospheric Administration and the
National Marine Fisheries Service indicate that sharks are primarily distributed in
shallow near shore waters and can move in groups of a few dozen or hundreds. Again, the
potential for severe impact to this fishery is real. All such concerns thus far identified beg
the question “where is the Army Corps’ contingency plan if one or each fishery is
severely depressed?”
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Response.

Refer to the general response for “concerns for sandbar sharks”.

Comment.
Dredging

Windows

The Society questions the Corps ability/desire to adhere to appropriate dredging
windows. There is disparity between dredging windows identified by DNREC and the
proposed dredging windows provided by the Corps. Which windows will prevail?
Additionally, how will DNREC enforce these windows and when requested, how will
DNREC process variance requests from permit requirements? It is imperative that
DNREC establish a formal, definitive procedure for any variance request that should
include public disclosure and comment prior to DNREC’S response to the request. The
Society forther suggests the Secretary of DNREC be the only entity to authorize such
variance requests.
Response.

Refer to the general response for “environmental

windows”.

Comment.
Federal Agency Response
Federal Agency Concerns Revealed

Correspondence dated January 18,2001 from the OffIce of Management and Budget to
the Army Corps indicated that beach replenishment activities proposed for Port Mahon
does not justify the costs to do so. In fact, due to the highly erosive natore of Port Mahon,
the Office of Management and Budget state that “the project hardly would ‘restore’ the
area.” Further, “Both the ecological importance and the cost-effectiveness of establishing
and maintaining a beach at this particular, vulnerable site are far from clear.” The agency
even suggests that “alternatives considered also should include the option of removing
some or all of the existing hard structures from the present Port Mahon shoreline, which
would allow the rural road and the wetlands behind it to erode naturally.” The U.S. Fish
and Wildlife Service also provided a letter to the Army Corps dated November 14, 2001
regarding egg density monitoring at Kelly Island, Port Mahon, and Broadkill Beach. In
the letter the Service stated that it only recently became aware of the Corps plans to use
Port Mahon and Broadkill Beach as dredge material disposal sites. The Service reminded
the Corps that any proposal to use dredge spoils at Port Mahon and Broadkill
Beach would require an environmental assessment, or tirrthcr, an environmental impact
study, both required by the federal National Environmental Policy Act.
Response. Please refer to responses to January 18,2001 OffIce of Management and
Budget letter and to November 14,2001 U.S. Fish and Wildlife Service letter. Both
letters are attached.
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Honorable Mitchell E. Daniels, Jr.
Director
Office of Management and Budget
Washington, D.C. 20503-0008

Dear Mr. Daniels:
In response to your letter dated January 18,2001, I am
submitting for your review a Corps of Engineers memorandum
detailing the findings of their review of your concerns related to the
Port Mahon, Delaware ecosystem restoration project. While your
office recognized the importance of restoring the Delaware Bay
ecosystem, you questioned the array of alternatives considered
and the justification and overall advisability of ecosystem
restoration at this location. As outlined in the Corps memorandum,
both the study authority and non-Federal sponsor together focused
the feasibility analyses geographically on Port Mahon area and
technically on the development of a multi-objective project to
protect State Road 89 and wetlands behind it. Further, the Corps
did consider alternatives (permanent evacuation and relocation of
State Road 89) that would allow natural erosion processes to
continue. Neither of these alternatives were considered in detail
since they would not meet the overall study objectives of shoreline
erosion and habitat protection and restoration and were cost
prohibitive. Finally, the Corps again consulted with the U.S. Fish
and Wildlife Service as requested and a letter dated May 11, 2001
that documents their continued support for the project.
Please advise this office based on the additional information
provided whether my recommendations to support the
authorization and implement the project are consistent with
Administration policy.
Sincerely,

Mike Parker
Assistant Secretary of the Army
(Civil Works)

DEPARTMENT
OF THE ARMY
U.S.PJrnyCOPSof Engineers
WASH

REPLY To
ATTENTION

INGTON,

D.C.

2031.+1000

OR

CECW-PM

AUG

32001

MEMORANDUM FOR THE ASSISTANT SECRETARY OF THE ARMY (CIVIL WORKS)
SUBJECT. Port Mairon, Delaware

1. PURPOSE: In response to your 13 March 2001 memorandum, the U.S. Army Corps of
Engineers has reviewed the concerns raised by the Office of Management and Budget (OMB) in
their 18 January 2001 letter related to the ~bject project. The findings of the Corps review iyrd
my recormnendation are snrmnarized below.
2. DISCUSSION:

a. The Delaware Bay Coastline - Delaware & New Jersey, Port Mahon Delaware Interim
Feasibility Study, Final Feasibility Report and Environmental Assessment determined that
shoreline erosion and shoreline development have significantly reduced the spawning suitability of
the Port Mahon area for the horseshoe crab. Although there is no sandy beach present at Port
Mahon at this time, horseshoe crabs continue to attempt to nest in the roadbed witi limited success
and significant mortali~. The prime spawning beaches are between Maurice River and the Cape
May Canal in New Jersey and the sandy beaches between Bowers Beach and Lewes in Delaware.
Port Mahon is just north of Bowers Beach. Port Mahon’s location in the biy relative to salinity
and hydraulic conditions make it suitable habitat for horseshoe crabs. The beach till will protect
existing wetlands as well as the wetlands to be restored as a component of the Port Mahon project.
All of these features are expected to benefit migratory shorebird species.
b. The proposed ecosystem restoration project consists of three elements designed to restore the
ecosystem at Port Mabon. The first element consists of restoration of 19.2 acres of horseshoe crab
habitat through the placement of 306,000 cubic yards (cy) of sand for approximately 4,900 feet
along the shoreline and the construction of a 1200-foot revetrnent at the southern end of the
proposed project to tie into the existing revetment horn the termination of the beachfdl to provide
stability. The second element wili involve raising State Road 89 for a distance of 7,500 feet to
protect 59.1 acres of wetlands from excessive and darnaging.overwash. The third element in the
.recomrnended plan is the restoration of21.4 acres of degraded marsh west of State Road 89. The
proposed ecosystem restoration and protection project will provide 193 average annual high vafue
habkt units. In addition to ecosystem restoration and protection and the associated non-monetary
environmental quality benefits, the project will produce incidental national economic development
(NED) benefits. Tlrese estimated NED benefits amount to an average ~rsal total of $140,000,
and consists of reduction of infrastructure damages and avoidance of fuel delivery by more costly
alternative means. A monitoring program to document project performance compared to design
predictions will be conducted as a cost-shared engineering and design activity during the
continuing construction for periodic nourishment. A 5-year monitoring and adaptive management
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plan to qvaluate success and provide for potential minor project modifications to improve overall
project performance is also included in the recommended project.
c. Section 101 (a)(12) of the Water Resoruces Development Act (WRDA) of 1999 “authorized
project construction at a total cost of $7,644,000, with an estimated Federal cost of $4,969,000 and
an estimated non-Federal cost of $2,675,000 and at an estimated average annual cost of $234,000
for @iodic nourishment over the 50-year fife of the projecL with an estimated annual Federal cost
of $152,000 and nn estimated annrral non-Federal cost of $82,000.
d. OMB raised two concerns in their 18 January 2001 letter. The frrst concern relates to the
of alternatives considered in the feasibility study. The second concern relates to the
-Y
justification and overall advisability of ecosystem restoration at Port Mahon. A response to each
of these concerns is provided in the following paragraphs.
e. OMB requested that a broader array of alternatives for addressing the horseshoe crabs and
tigmtory birds of Delaware Bay be evahrated, in consrdtation with the U.S. Fish and Wllfllfe
Service, to determine whether the significant public investment required to sustain a,man-made
beach is justified at Port Mrdron. The sponsor of the feasibility investigation; the State of
Delaware, requested a study to evaluate the advisability of ecosystem restoration at Port MahorL
not the Delaware Bay and as a result, a comprehensive plan of action for the Delaware Bay did not
result from the feasibility investigations. Ecosystem restoration was the primary objective of the
feasibility analysis, although clearly the sponsor is interested in the project’s secondary benefits of
providing protection to State Road 89 and the pipeline that delivers jet fuel to Dover Au Force
Base. As requested, the U.S. Fish and Wildlife Service reviewed the concerns raised by OMB and
documented their position in a letter dated 11 May 2001 (enclosed). As outlined in thk letter, the
U.S. Fish and Wildlife Service believes the Port Mahon site “offers aubstrmtial potential for
habitat improvement”. In addition, the U.S. Fish and Wildlife Service acknowledged the study
authority and the non-Federal sponsor together focused the feasibility analyses geographically on
the Port Mahon rues and technically on the development of a mufti-objective project to protect
State Road 89 and wetlands behind it.
f. OMB also suggested that the removal of some or all of the existing hard structures from the
Port MaIron shoreline to allow for the natural erosion of the r-oralroad and wetlands should be
considered for implementation, since it believes that the proposed action would not restore the
designated area. The alternatives considered for the Port Mahon area included two alternatives
(pennarknt evacuation and relocation of State Road 89) that wordd rdIow natural erosion
processes to continue to damage habitat and existing infmstmctrue. Neither” of these alternatives
was considered in detail since they dld not meet the overall study objectives of shoreline erosion
and habitat protection ~d restoration and were considered cost prohibitive. Specifically,
permanent evacuation of the area was expected to have high social and economic cosb and would
not prevent the 10SSnf habitat. Relocation of State Road 89 would involve extensive wetland
destruction and costly mitigation measures while providing no habhat protection, and aa a result,
the plan was eliminated from fimher consideration. Furthermore, jet fiel is delivered to Dover Air
2

.,
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Force Base via an nodergromrd pipeline on the landward side of the road that will continue to
require protection from shoreline erosion, negating the effects of relocating State Road 89. ‘Ilk
pipeline is cri~caI to normrd operations at Dover Air Force Base and readiness for National
Security. Whhout the pipeline, jet fuel would have to be delivered via truck in a large number of
hips, increasing the risk of spills that would cause significant environmental damages.
g. The proposed project at Port Mabon will restore historic horseshoe crab habitat and
associated wetlands and protect these habitats from further loss and degradation. while the
proposed project will not be a %atural” beach since it will need to be replenished every seven
yeara, it will be’much more than “isolated shifting pockets of :and”. The restored beach will
remain a functioning beach, usable annually by spawning horseshoe crabs and the thousands of
migratory birds that need to feed on horseshoe crab eggs, for the life of the project. The selected
plan provides the optimum ecosystem restoration and environmental quality benefits at Port
Mahon and is incrementally the least-cost alternative in terms of habitat units per total present
worth project costs.
3. REcoMh@fDATTON: In view of the above, and since this project was formulated for
shoreline erosion and habitat protection and restoration purposes, I recommend this project be
resubmitted to OMB for clearance.
FOR THE COMMANDER

Encl

ROBERT H. GRIFFIN
~BrigadierGeneml,
USA
Director of Civil Works

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Chesapeake Bay Field Office
177 A-ti
Cochrane Drive
Annapolis, MD 21401
May 11,2001

Lt. Colonel Timothy Brown
Dishict Engineer
U.S. Army Corps of Engineers
100 Penn Square East
Philadelphia, PA 19107-3390
Attm

Steve Allen
Rrx

Port Mahon Feasibility Study

Dear Colonel Browm
~s responds to your offrce’s”reqrr~ for oirr comments on the letter dated January 18,2001,
from ivfr. Wesley .Warren of he office Of Mmagement ~d Budget to YOUIOffice relating to the
Port Mahon Feasibility Study. Mr. Warren’s letter questions the environmental justification for
the project ~d suggests that a wider army of alternatives for addressing the needs of horseshoe
crabs and shorebirds should have been evaluated to provide assurance that the benefits of
maintaining a beach at this particular location are worth ihe cost. This approach overlooks the
fact that the Port Mahon project was not formulated simply to address the habitat needs of
horseshoe craba and shorebirds, but also for protection of irthastrrrcture [road and jet fuel
pipelie) and water dependent recreational and commercial facilities (e.g., boat launching tip,
docks, and fishing pier). In addition, the project will also benefit a wide variety of public fish
and wildlifi resources by preventing erosion of the marsh and by improving the water quaIity of
Delaware Bay due to the reduction in the input of fine sediments.
While rioformal study was conducted to evaluate potential projects specifically for horseshoe
crabs in Delaware Bay, it certainly appears that the Port Mahon site offers substantial potential
for habitat improvement. .’fhis site lies within the shoreline region between the MispilIion f@er
and Kelly Island where the greatest number of horseshoe crabs come ashore to spawn.
Unfortunately, the Port Mahon shoreline is l=geIy unsuitable for spawning due to Iimited beach
habitat and the presence of bulkheads and riprap. This problem creates a significant opportunity
for habitat improvement. While the alternative of simply removing the bulkhead and riprap nnd
allowing the natural erosion process to proceed would reduce the mortality of adult crabs, the
effective increase in the spawning success would be Iirnited because sand for beach habitat is

naturally scarce. The project would supply the sand needed to ~prove
achieving other benefits mentioned above.

spawning as well as

We share the concern about the relatively high amount of replenishment that will be necessary to
maintain the beach at this [ocation. Substantive spawning beaches do not naturally occur much
north of Pickering Beach which is located approximately 2.7 miles down the bay born Port
Mahon. The current lack of s~d at Port Mahon is likely to have been exacerbated by the
bulkhead, but beach habitat under natural conditions would probably be limited to small pocket
areas. Fortunately, the maintenance cost will be reduced since the material would come from the
ongoing maintenance dredging of the Delaware main navigation channel. However, there are
significant uncertainties involved in estimating erosion rat= 50 years into the firtrn-e. In additio~
the demands for sand for use at other shoreline locations maybe substantially greater thhrr they
are at this time. In view of tbk, a project based on a 25-year life, as is currently common for
projects of this type, may have been more appropriate.
We cannot rule out the possibility that beach replenishment for horseshoe crab spawning habhrst
could be more cost effectively accomplished at other locations where the erosion rate may be
lower. However, the study authorkstion was specific for Port Mahon and the nonfederrd sponsor
was especially interested in a multipIe objective project that included reducing the threat to .lhe
road as well as to the wetlands behind the road. Furthermore, it does not appear that such a high
standard (i.e., a demonstration of the highest benefits and cost effectiveness of.any site in the
Delaware Bay region) would normally be required to justify a project. For example, if the issue
was
evaluating beach replenishment for a human cmnrrruetiry, it wo~d not be necessv
to show
that the site had the highest benefit-cost ratio of any site in Delaware Bay.
lhnk you for the opportunity to comment.
Ruddy at (41 O) 573-4528.

If there are any questions, please contact George

Sincerely,

,$.(’ ,ohnF’.woMlin
,,:

Supervisor
Chesapeake Bay Field Office

DEPARTMENTOF THE ARMY
PHILADELPHIA DISTRICT,CORPS OF ENGINEEKS
WANAMAKER BUILDINQ 100 PENN SQUARE EAST
PNILADELPWA, PENNSYLVANIA 19107-3390

REPLY TO
A—N

OF

CENAP-PL-E
Subject: Review of Drsft Horseshoe Crab Egg Density and Habitat
Report-Delaware
River Main Channel Deepening Project

Mr. Clifford Day, Supervisor
U.S. Department of Interior
Fish and Wildlife Service
New Jersey Field Ofllce
927 N. Main Street, Building D
PleasantvilIe, New Jersey 08232

Availability

.JAN28WJZ

Dear Mr. Day
I am writing to address the concerns that you raised in your November 14,2001 letter
to John Brady, of our Environmental Resources Branch about placing dredged material
on Delaware Bay shore areas. ‘fbese concerns resulted from your review of our
September 15,2001 draft repoti. Preconstruction Horseshoe Crab Egg Densi@
Monitoring and Habitat Availability at Kelly Island, Port Mahon, and Broadkill Beach
Study Areas, Delaware.

I believe it is important that you understand the history of work in this area before
addressing your specific concerns. As part of the Delaware River Main Channel
Deepening Project, the Corps prepared a Supplemental Environmental Impact Statement
(July 1997) outlining a plan to use Delaware Bay sand for wetland restoration at both
Kelly Iskmd, Delaware and Egg Island Point, New Jersey. In addition, material would be
stockpiled off the bay coast near Broadkill Beach and Slaughter Beach for future beach
nourishment.
Because of concerns raised by your agency and others about the potential impacts of
stockpiling sand, the Corps proposed depositing the sand directly on Delaware beaches, a
suggestion made by your agency. Our decision was sent by letter to the U.S. Fish and
Wildlife Service on May 7, 1998 and was armounced at a subsequent public hearing on
May 10, 1998 in Dover, Delaware. On July 14,2000, the Delaware Department of
Natural Resources and Environmental Control (DNRJ3C) submitted a list of beaches it
felt would benefit fkom nourishment with Delaware Bay sand from the Delaware River
shipping charmel. This list included Broadkill Beach and Port Mahon on the bay and
Rehoboth BeacMDewey Beach on the Atlantic coast. Nourishment for each of these
beaches is also being pursued under separate Corps’ authorities resulting in three
individual federal projects, each of which has previously prepared National
Environmental Policy Act (NEPA) documents that were coordinated with your Amapolis
Field OftIce. These NEPA documents will be supplemented or revised for beach
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nounshment areas when DNREC and the Corps decide which beaches are best suited for
nourishment, thereby meeting the NEPA requirements for these actions.
.

A monitonng/management
plan was developed for the Kelly Island wetland
restoration project in close coordination with DNREC and the appropriate federal
agencies, including U.S. Fish and Wildlife Service Bombay Hook National Wildlife
Refuge OffIce. One of the plan’s goals is to create more spawning habitat for horseshoe
crabs. As a result, the Corps’ Philadelphia District initiated the horseshoe crab egg
density and habitat availability study for Kelly Island, Port Mahon and Broadkill Beach.
‘fhere is a twci-fdd purpose for the study. The first is to establish pre-coniitmctkm
conditions at the three locations, which will be compared to post-construction horseshoe
crab use. The second is to gather information to determine if construction can take place
during the environmental window (April 15-August 31) established by the Atlantic States
Marine Fisheries Commission’s Interstate Fishery Management Plan for Horseshoe Crab
(1998). Next year, we plan to collect additional spawning horseshoe crab data at Kelly
Island, Broadkill Beach and Port Mahon.
In 2001, the Corps has also collected data on juvenile horseshoe crabs at these three
locations and at Kitts Hummock, a known productive spawning area recommended as a
control by DNREC. We have also gathered data for spawning adults at Kelly Island and
Port Mahon. When these studies are completed, we will send them to you for review.
Turning to the draft September 2001 report, it was found that only 40.8 percent of

Kelly Island and 26.9 percent of Port Mahon provide suitable spawning habitat. Much of
the shoreline at Kelly Island is underlain with peat and is unsuitable for spawning. The
existing spawning habitat at Kelly Island is very dynamic due to the continuing erosion,
with sand and peat areas changing each year. In addition, since 1997, the southern most
sandy area near the tip of Kelly Island has eroded about 650 feet northward, eliminating
possible spawning habitat. At Port Mahon, the shoreline is lined with nprap causing a
high annual mortality rate for spawning horseshoe crabs. Restoration at these two
locations is expected to greatly enhance spawning habitat. Shorebirds are also being
monitored at Kelly Island, Port Mahon, Broadkill Beach, and Prime Hook Beach (a
control site) and will continue after project construction to determine the degree of
success in providing shorebird habitat. Additional parameters such as sediment
movement, water quality, and aquatic resources are being monitored to determine the
degree of success for the Kelly Island wetland restoration.
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We believe it would be productive for our respective technical staffs to meet in the
near titure to discuss the project and your concerns. Further, we believe it would be
appropriate for the U.S. Fish md Wildlife Service to wait until dkcussions have taken
place and next year’s data collection is finished before making a final decision on
whether construction can be performed within the horseshoe crab environmental window.
,.

If you have questions or concerns, please call John Brady at 215-656-6554.
Sincerely,

Vi

Robert L. Call’ g
Chief, Planning

ision

Copy Furnished:
U.S. Fish and Wildlife Service, Annapolis OfTice
U.S. Fish and Wildlife Service Bombay Hook, National Wildlife Refuge
DNREC, Cooksey, Love, Carter, Moyer

EXHIBIT #77
MAYA K. van ROSSUM

DELAWARE

RIVERKEEPER

Comment. The permit application, supporting materials, and subsequent response
documents submitted by the Army Corps of Engineers claim that the rock blasting which
would be associated with the deepening project, as well as the dredging that will take
place, will not jeopardize the continued existence of the Delaware River population of
shortnose sturgeon. The Corps has utterly failed to prove this claim.
Quite to the contrary, the documents, quotes and expert opinion offered by the Corps
and already on the public record tend to demonstrate that at worst the Corps will have
serious impacts on the juvenile population of Delaware River shortnose sturgeon, and at
best that they have no scientific study to determine whether or not they will have an
impact.
whether or not the Delaware River’s shortnose sturgeon population will be significantly
harmed by this project primarily hinges on where the juveniles are located in the River
during the critical period of blasting.
The fact of the matter is the Corps doesn’t know, and the experts don’t know, no on
knows, where the juveniles in the Delaware River are located during the year including
during the critical period of blasting.
Contrary to what the Corps would have you believe, all the experts agree, including the
experts from the Corps and the National Marine Fisheries Service (NMFS) - there are
no studies that demonstrate where the Delaware River’s juvenile shortnose sturgeon
are located.
“As mentioned previously, the distribution and abundance of juvenile shortnose
sturgeon in the Delaware River has not even been documented or studied” (NMFS
Biological Opinion, Delaware River Main Charnel Blasting Project, 2/2/0 1).
“However, due to a lack of data, the exact status of juvenile shortoose sturgeon in the
Delaware River has yet to be determined.’’(NMFS Biological Opinion, Delaware River
Main Channel Blasting Project, 2/2/01.)

“In the Delaware River, the location of the juvenile shortnose sturgeon is not known
“ (Army Corps, Biological Assessment: E~ects of Rock Blasting the Shortnose
Sturgeon, May 2000.)

“Little is known about the movements of larvae and young-of-year shortnose sturgeon
in the Delaware River and nursery habitat has not been identified.” (Amy Corps,
Biological Assessment: Effects of Rock Blasting the Sltortrrose Sturgeon, May

2000.)
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“To date, no one has resolved, or even touched upon, the temporal and spatial

occurrence aspects of shortnose sturgeon young (young-of-the-year and older
juveniles) in the Delaware Estuary.” (Letter, John C.’ O ‘Hewon, II to John Brady
Army Corps of Engineers Philadelphia District, Februaiy 15, 1997, regarding the
Dra] Supplement Environmental Impact Statement.)

So, the reality is that we don’t know where the juveniles are located, the Army Corps
doesn’t know where the juveniles are located.
And, what little information we do have suggests that the juvenile population of
shortnose sturgeon may very well be in the vicinity of the proposed blasting which would
have profound impacts on those individuals present as well as the population as a
whole.
The proposed blasting consists of 18 acres near Marcus Hook, PA, extending tlom
river mile 76.4 to river mile 84.6.
According to the experts, shortnose sturgeon tend to aggregate in numbers ranging
from a few to thousands.
According to expert opinions based on the location ofjuveniles in other river systems,
it is likely that the juveniles in the Delaware River are generally located on the fresh
side of the oligohaline/freshwater interface which occurs in the area between
Wilmington, Delaware and Marcus Hook, Pennsylvania.
As a result, according to the experts, in the Delaware River, juveniles are likely to
range from Artificial Island (river mile 54) to the Schuylkill River (river mile 92). Corps,
NMFS and other experts reference this fact.
The proposed blasting which would take place from river mile 76.4 to river mile 64.6 is
well within the area where juvenile shortnose sturgeon are likely to range.
With this kind of information in hand, John O’Herron, one of the leading experts on the
Delaware River population of shortnose sturgeon makes clear “,.. no assumption can
be made that shortnose sturgeon will not be present during blasting operations at
Marcus Hook.” (Letter John C. O’Herron II to John Brady Army Corps Of Engineers
Philadelphia District, February 15, 1997, regarding the Draft Supplement
Environmental Impact Statement)

NMFS has gone on the record stating: “Therefore, shortnose sturgeon maybe present
in the action area and maybe either directly or indirectly affected by blasting
operations.” (NMFS Biological Opinion, Delaware River Main Channel Blasting Project,
2/2/01).
And NMFS has also stated that “Shortnose sturgeon in the action area maybe
adversely affected by the Delaware River Main Charnel Blasting Project. However, the
degree of the impact depends on the number of individuals in the action area.” (NMFS
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Biological

Opinion, Delaware River Main Channel Blasting Project, 22/01) Remember,

the shortnose sturgeon are believed to aggregate in large numbers so that impact could
likely be very high.
According to NMFS’’... the extinction of a single shortnose sturgeon population risks
permanent loss of unique genetic information that is critical to the sorvival and recovery
of the species
.“ (NA4FS Biological Opinion, Delaware River Main Channel Blasting
Project, 2/201)

According to leading experts, the protection of the juvenile life stage is critical to the
survival of the population. (Letter John C. O ‘Herron,H to John Brady Army Corps of
Engineers Philade~hia

Environmental

District, February 15, 1997, regarding the Draft Supplement
Impact Statement.)

Also according to NMFS, “.. the current Delaware River DPS of shortnose sturgeon is
not considered to be at a sustainable level .” @VMFS Bio/ogical/Opinion, Delaware River
Main Channel Blasting Project, 2/2/01)

The Delaware River population of shortnose sturgeon are important and in peril. We
cannot afford to speculate, guess or rely upon opinions. The studies need to be done to
tell us where the juveniles are located and whether or not the blasting will impact them.
We are not seeking to assert here that we know, with a certainty, that the proposed
blasting or deepening will impact the shortnose sturgeon population, but we are
asserting that the Corps, and even NMFS, have utterly failed to demonstrate that there
will not be significant impacts that jeopardize the Delaware River’s shortnose sturgeon
population.
The record clearly demonstrates that the proposed blasting operations might in fact
have significant and serious impacts on juvenile sturgeon and thus have serious
ramifications for the population as a whole. At the very least, the record clearly
demonstrates that more research is needed to draw a final conclusion on this issue.
Response.

Refer to the general response for “shortnose and Atlantic sturgeon concerns”.

Comment. We continue to have concerns that many aspects of the proposed project, such
as the proposed spoil disposal plans and biological window’s, have not been subjected to
required NEPA review or public scrutiny.
Response. Appropriate supplemental NEPA documentation associated with the
individual beach nourishment projects will be prepared to evaluate placement of main
charnel sand on selected beaches.
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Comment. We continue to have questions about the Corps’ potential use of economic
loading as part of this project. They have not yet closed the door on use of this approach
and yet expect Delaware to make a final permit decision absent a commitment one way
or the other on this issue.
Response. As currently planned, the project would not include economic loading of
barges or hopper dredges. Economic loading has never been considered in the riverine
portion of the project. However, in Delaware Bay, where sand would be dredged and
used for beach nourishment, there would be a cost savings with economic loading of
hopper dredges. The Corps will consider the benefit of using economic loading when a
final determination has been made with the State of Delaware regarding which beaches
will be nounshed. The benefit of economic loading increases as the distance between the
dredging site and placement site increases. In 1998, a field study was conducted with the
hopper dredge McFarland. Monitoring was conducted at two sites, one of predominately
coarse-grained material, and the other of predominate y tine-grained material. As the
hopper was filled to an economic load, monitoring quantified the degree of suspended
solids and contaminant release generated by overflow, and the dispersion of the overtlow
plume. Potential impact to oyster beds through increased sedimentation was evaluated
with a sediment profiling camera system. Photographs of the bottom, sediment-water
interface were taken before and after overflow, and analyzed to measure any recent
sedimentation. A report of this investigation was provided for the public record. The
States of Delaware and New Jersey would have to approve economic loading relative to
compliance with their section 401 water quality certification programs and coastal zone
management programs.
LETTER DATED DECEMBER
RIVER KEEPER

4,2001 – MAYA van ROSSUM,

DELAWARE

Comment. The Corps has failed to demonstrate that the proposed blasting will not
jeopardize the federally endangered shortnose sturgeon that live in the Delaware
River.
Response.

Refer to the general response for “shortnose and Atlantic sturgeon concerns”.

Comment.

NMFS conditions for protection of shortnose sturgeon are not enough

Response.

Refer to the general response for “shortnose and Atlantic sturgeon concerns”.

Comment. The record reflects that the proposed blasting could have serious impacts on
the Delaware River’s population of shortnose sturgeon, and that at the very least the
Corps has not been able to demonstrate that they will not have a significant adverse
impact. Therefore the requested permit must be denied.
Response.

Refer to the general response for %hortnose and Atlantic sturgeon concerns”.
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Comment.
mitigation.

We question the continued focus and investment on the proposed Kelly Island

Response. The Kelly Island Wetland Restoration Project is not a mitigation project. This
area was selected for beneficial use of dredged material to arrest the ongoing erosion in
coordination with the State of Delaware. The main purpose of the project is as follows: to
restore intertidal wetlaods using dredged sediment from the deepening of the Delaware
River navigation channel, stem erosion of the Kelly Island shoreline estimated at 20 feet
per year, provide extensive sandy beach for spawning horseshoe crabs, and provide
continued protection to the entrance of the Mahon River. As described in the permit
application (Appendix M under Kelly Island Wetland Restoration), approximately 1.4
acres of tidal wetlands will be filled in Delaware with the Main Channel Deepening
Project. Dredged material from the deepening project will be used to create
approximately 60 acres of new inter tidal wetland while protecting thousands of
additional acres of wetlands. In addition it provides over 1 mile of horseshoe crab habitat
along the shoreline. The site will specifically protect the existing shoreline against
continued rapid erosion, which since 1993 has retreated an average of over 300 feet along
the mile stretch and in some areas over 500 feet.
Comment. The Corps continues to avoid the issue of economic loading - this issue must
be decided conclusively before a permit can be granted.
Response. As currently planned, the project would not include economic loading of
barges or hopper dredges. Economic loading has never been considered in the riverine
portion of the project, However, in Delaware Bay, where sand would be dredged and
used for beach nourishment, there would be a cost savings with economic loading of
hopper dredges. The Corps will consider the benefit of using economic loading when a
final determination has been made with the State of Delaware regarding which beaches
will be nourished. The benefit of economic loading increases as the distance between the
dredging site and placement site increases. In 1998, a field study was conducted with the
hopper dredge McFarland. Monitoring was conducted at two sites, one of predominately
coarse-grained material, and the other of predominately fine-grained material. As the
hopper was tilled to an economic load, monitoring quantified the degree of suspended
solids and contaminant release generated by overflow, and the dispersion of the overflow
plume. Potential impact to oyster beds through increased sedimentation was evaluated
with a sediment protiling camera system. Photographs of the bottom, sediment-water
interface were taken before and afier overflow, and analyzed to measure any recent
sedimentation. A report of this investigation was provided for the public record. The
States of Delaware and New Jersey would have to approve economic loading relative to
compliance with their section 401 water quality certification programs and coastal zone
management programs
Comment. Potential toxic impacts of new proposed confined disposal facilities (CDFS)
continues to be a concern.
Dr. Thomas Fikslin with the Delaware River Basin Commission
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(DRBC) analyzed data

from two existing dredge spoils disposal facilities -- Money Island and Fort Mifflin.
According to his tindings, these sites are significant source of toxic pollution to the
Delaware River. Among the toxics discharged to the River during the de-watering
process are Cadmium, Lead, Copper, Zinc and total suspended solids. In some
instiurces, the discharge concentration exceeds the DRBC’S acute and/or chronic
criteria, although the DRBC criteria are for dissolved metal. According to Dr. Fikslin the
two disposal facilities are the eighth largest discharger to the estuary and in the case of
lead discharge more lead than all 78 point source dischargers to the estuary combined.
(Presentation November 4,1998 before the DRBC’s Toxic. Advisory Committee.)
Dr. Fikslin also found that the CDFS are a source of DDE to the River, and a potential
source of PCBS that have been documented in the sediments of the estuary. According
to Dr. Fikslin: his preliminary evaluation “indicates that CDFS have the potential to
impact aquatic life through acute and chronic toxicity, and human health through the
bioaccumulation of organic compounds such as PCBS and DDX.” (Presentation
November 4,1998 before the DRBC ‘S Toxics Advisoiy Committee.)

The Corps has responded with data from other Corps CDFS demonstrating that much
lower concentrations of toxins are discharged during dewatering from these facilities
and that in fact most toxins remain on site. Despite this Corps response concerns
remain.
Response. At a 1998 meeting Dr. Thomas Fikslin of the Delaware River Basin
Commission expressed concerns about the effluent water discharged from confined
dredged material disposal facilities and potential impacts to aquatic life in the Delaware
River. Dr. Fikslin reviewed a limited data set for two confined disposal facilities (CDFS)
that are much smaller and thus function much differently from the sites that are used for
the Delaware River Philadelphia to the Sea navigation project. The data reviewed by Dr.
Fikslin was developed to meet conditions of Pennsylvania Water Quality Certifications
for operating these sites. The data were developed in a manner that is not directly
comparable to Delaware River water quality standards for dissolved metals. The data
represented total concentrations of metals in effluent samples, which include both the
dissolved and particulate fractions.
Dr. Fikslin concluded: “This preliminary evaluation indicates that CDFS have the
potential to impact aquatic life.. .More data is needed on the quality, quantity and
duration of the overflow from CDFS.” He has been involved in recent Corps studies that
monitored water quality at CDFS used for maintenance dredging of the Delaware River
Philadelphia to the Sea project. These more comprehensive studies employed the correct
procedures to make the comparison to Delaware River water quality criteria for dissolved
metals. Reports of the studies conducted for the Pedricktown North and Killcohook
CDFS have been provided for the public record (EXHIBIT 40 Binder 3).
The study results indicated that discharges from these CDFS during maintenance
dredging operations did not substantially alter water quality or present environmental
risks to Delaware River biota. Comparison to water quality criteria indicated that
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chemical concentrations in the discharge rarel y exceeded acute criteria during the
operation, suggesting that potential risks are low. Analytes that exceeded water quality
criteria were primarily inorganic chemicals that were also present in background samples
at levels similar to those in the weir discharge and in the river at the point of discharge.
Estimations of inputs to the disposal sites relative to the loadings or outputs from the weir
indicated that the CDFS are over 95~0 efficient at trapping inorganic constituents found in
the channel sediments. For PCBS the CDFS are over pp~. efticient. Mass balance
calculations for the Killcohook CDF suggested that approximately 14.5 kg of PCBS were
pumped into the site and only 0.01 kg were released back into the river through the weir.
Estimates of the changes in heavy metal concentrations that the CDF discharges may
have caused during the dredging using TMDL type calculation techniques indicated that
no increases in ambient concentrations were caused by the operations.
Dr. Fikslin also indicated that the two CDFS he reviewed could be the eighth largest
discharger to the estuary, and in the case of lead, may discharge more lead than all 78
point source dischargers to the estuary combined. CDFS are not used on a continuous
basis throughout the year, and do not continuously discharge water. Of the two sites
reviewed by Dr. Fikslin, one is used an average of approximately 45 days a year and the
other is used on average of approximately 45 days every two years. As an example,
approximately one million cubic yards of dredged material was placed in the Pedncktown
North CDF during one monitoring event. During that operation the site discharged water
to the Delaware River for 28 days. An estimated 0.39 Kg of lead were discharged to the
Delaware River during that time, which averages about 0.014 Kg of lead per day. At the
November 1998 presentation, Dr. Fikslin provided data showing that the 78 wastewater
dischargers to the Delaware River discharge greater than 50 Kg of lead each day. Based
on the infrequent use of CDFS, and the results of recent monitoring studies, Dr. Fikslin’s
conclusions are considered unsubstantiated.
Comment. First, the Corps is unable to demonstrate that proposed CDFS will be
constructed and placed so as to avoid toxic discharges, or potential concerns to drinking
water supplies from leaching of toxins (a concern expressed by the University of
Delaware’s Sea Grant Program in their December 1998 White Paper) because they have
yet to demonstrate where these new CDFS will in fact be located. The Corps has made
some projections on location but is unable to confirm them because the DRPA has not yet
acquired the land for disposal purposes. And in fact some parcels, projected as locations
for needed CDFS have already been removed from possibility because of purchases and
actions by local governments. And, even for projected sites, the Corps has not provided
details on the CDF operations in order to address concerns of toxic discharges. Details on
the location, operation, size, and potential impacts must be provided for the locations
where the new CDFS will actually be located before Delaware gives the requested permit.
It is very possible that the proposed NJ sites are not secured for this project and so new
sites need to be identified and secured - this could open the door for new site locations
in New Jersey or Delaware.
Response.
As part of the Corps permit application, Corps has identified the names and
location of sites that will be utilized for initial construction of the project as well as the
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50-year maintenance. Potential sites will be secured by the project sponsor, when the
Project Cooperation Agreement is signed. Also, refer to responses on toxic concerns.
Comment. In addition, we are unaware of any response by the Army Corps to a June 8,
1999 letter from the US Fish and Wildlife Service (Letterfrom Clfford G, Day,
Supervisor, USF& W NJ Field Office to Robert L. Callegari, Army Corps of Engineers,
June 8, 1999) expressing concerns about “wildlife exposure to hazardous sediments
placed in CDFS”. The USF&W requested additional information and stated that
dependent upon the information received they may recommend alternative CDF
management strategies to minimize the potentiaI exposure of trust resources.
ResDonse. The complete Delaware River bulk sediment data set was provided to Mr.
Day with a letter dated 29 June 1999. No tlrrther comments were received relative to
sediment contaminants.
Comment.

An Updated EN is Necessary Before this Project Moves Forward.

“The Council on Environmental Quality regulations impose a duty on all federal
agencies to prepare supplements to either draft or final [EISS] if there are significant
new circumstances or information relevant to environmental concerns and bearing on
the proposed action or its impacts” South Trenton Residents Against 29 v. FHA, {76
F.3d 658,664 (3d Cir. 1999)
The proposed Delaware Deepening project has changed dramaticallyy since the last
supplemental EIS was issued in 1997. Therefore, we believe the law, good decision
making, and common sense dictate that a new EIS, or at least a supplemental EIS, is
necessary before any forther decisions can be made on this project.
For example:
The Corps continues to consider a variety of options for disposal of spoils including
dumping, various beneficial reuse alternatives, and beach disposal of spoils at Port
Mahon, Broadkill, Rehobeth aud/ Dewey beaches. A final plan still is not in place.
And many of the new options now under consideration have never been subjected to
the NEPA process.
Delaware raised significant and justified concerns regarding potential impacts on the
ecologically and economically important blue crab populations in the River and as a
result is requiring a biological window regarding allowable periods of dredging. The
potential impacts to blue crab need NEPA review.
issued by the US Fish and Wildlife Service about potential impacts to
the ecologically and economically important horseshoe crabs that live in the River
and are already experiencing a decline in their numbers, have been raised. Among
the concerns raised is a belief that the Corps has failed to tidfill the requirements of
NEPA as it pertains to potential impacts to horseshoe crabs.

New concerns
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As far as we are aware, the letter from EPA Region II asserting that the Corps has
failed to fulfill the requirements of NEPA on both economic and environmental
grounds remains outstanding: “.,,. there may be a need for additional environmental
analyses for certain issues not folly covered in the prior EIS documentation. For
example, impacts related to the dredging of the private facilities discussed above
and several port facilities owned or operated by local sponsors, and potential
impacts associated with the development of new sites for dredged material disposal
were not fully evaluated in the original EIS. Accordingly, these activities will have to
be evaluated under NEPA.” (Letter from Robert W. Hargrove, Chief Strategic
Planning and Multi-Media Programs Branch, EPA Region II to Robert Callageri,
Army Corps of Engirreem, June 30, 1999.)

Economic loading is still an option for this project. If there is the possibility that
economic loading (which has economic, water quality, and other environmental
ramifications) will become part of this project, thorough NEPA analysis including
oppo~nity
for public input needs to be conducted.
While the Corps has identified areas where the new needed CDFS could be located,
there is no reason to believe that these sites will actually be acquired and utilized for
this purpose. Proposed CDF sites have already been removed from the realm of
possibility by local governments who have purchased them for open space and other
community purposes. The fact is that the Corps has not provided NEPA type
anal ysis regarding the new, proposed CDFS that will necessarily be part of this
project (either those that they have already identified or those that they may have to
identifi anew in the future). The Corps has made a number of assertions about the
environmental ramifications of the presentl y proposed sites but has never provided
the detail necessary to assess those assertions and has certainly never subjected
their CDF proposals to thorough NEPA review.
The Corps has failed to include the impacts or costs of biological windows that are
being necessarily placed on this project. Many of these biological windows are only
now under construction. The result is that they have not been folly
considered/included in the NEPA anal ysis conducted for this project (neither
economical y or environmentally).
These issues have not been the subject of full and fair NEPA review. We believe that
before Delaware provides any permits to this project, it needs to ensure that the
requirements of NEPA have been fulfilled.
Response Appropriate supplemental NEPA documentation associated with the individual
beach nourishment projects will be prepared to evaluate placement of main channel sand
on selected beaches. With regard to CDFS, the current disposal plan would use a
combination of the sites discussed in the Corps 1997 Supplemental Environmental
Impact Statement. Development of timing restrictions for dredging activities does not
change the project that has been proposed. Timing restrictions will be used to
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appropriately sequence construction contracts to build the project. While these
restrictions will insure that potential impacts are avoided, they do not change what will be
built or how the physical construction will be conducted. Also, refer to the general
responses on blue crabs, horseshoe crabs, environmental windows, to Corps response to
U.S. Fish and Wildlife Service letter dated 14 November 2001 and previous responses on
economic loading.

EXHIBIT #78
LAWRENCE

J. DELPINO

JR.

Comments noted. No response required.

EXHIBIT #79
MARION

C. STEWART

CIVIC LEAGUE

FOR NEW CASTLE

COUNTY

Comment. A point which has recently been raised is: Who will be fiscally
responsible for any environmental darnage that may occur? In other
contracts, the Corps of Engineers has been very careful to insist on “hold
harmless” clauses exempting it from responsibility. Would the State of
Delaware or individual citizens be left holding the bag if damage occurs?
Response. If an environmental problem arises during dredging, the Corps and the project
sponsor, the Delaware River Port Authority, will be responsible for any environmental
remediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detailed in the Project Cooperation Agreement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any remediation that falls within the permit
parameters.

EXHIBIT #80
LEAH ROEDEL.

DELAWARE

RIVER AND BAY SHORELINE

COUNCIL

Comment. We wish to raise three critical issues. First is protection of the environment.
The Delaware River and Bay provide critical habitat for oysters, blue crabs, ckuns, fish,
birds and wildlife. These resources are treasured by the general public, and provide
economic resources. Hazards include:

●

Resuspension of toxic substances.
Increased turbidity of water.
Smothering of oyster beds by moving sand.
Disturbing of marine spawning beds.

●

Destruction of critical wetlands and aquifers.

●

.
●
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Response. The Corps has conducted extensive testing to investigate potential impacts
associated with sediment contamination. These tests have included chemical analysis of
channel sediments to determine actual contaminant concentrations, and biological testing
to evaluate toxicity concerns. Analysis of channel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modem society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likely that this is the result of regular dredging maintenance, which precludes
contaminants from building up over time.
The Corps also evaluated toxicity of bottom sediments by directly exposing aquatic
organisms to the sediment. Water column, or suspended solid particulate phase bioassays
were run to evaluate water quality concerns associated with the reIease of contaminants
from sediment into dredging or placement site water. Whole sediment, or benthic
bioassays were run to evaluate impacts to bottom dwelling organisms that would reside in
sediments placed in an aquatic environment. These tests, which are commonly used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximate y four days old, fathead minnows hatched the previous day, and American
oyster embryos approximate y two-hours after fertilization. These young organisms are
very fragile and sensitive to contaminants in their environment. Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment and clean laboratory sediment. All organisms (100%) survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Lastly, bioaccumulation tests were run with channel sediment from Delaware Bay to
evaluate the potential uptake of contaminants by aquatic organisms at aquatic placement
sites. This test allows aquatic organisms to live in the sediment for approximately one
month, and then analyzes the animal tissues to evaluate any accumulation of
contaminants. Tests were run with the hard-shelled clam and a marine worm. Overall,
there was no evidence that contaminants accumulated in animals exposed to Delaware
Bay sediment at greater concentrations than animals exposed to clean laboratory
sediment. All tissues were representative of what one would expect of animals living in a
clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding itconsistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
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provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during construction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), to
develop an acceptable protocol for this type of monitoring. To date, the Killcohook,
Oldmans, Pedricktown North and Pedricktown South CDFS have been monitored.
Reports on the monitoring studies conducted at the Killcohook and Pedricktown North
CDFS have been provided as part of the public record. The reports provide details on
how CDFS would be monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water column resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.
Also, refer to the general responses for “oyster impacts”, “SabeUaria vulgar-is impacts
horn sand placement” and “concerns for sandbar sharks”.
As described in the permit application (Appendix M under Kelly. Island Wetland
Restoration), approximately 1.4 acres of tidal wetlands will be filled in Delaware with the
Main Channel Deepening Project. However, approximately 60 acres of tidal wetlands
will be restored through the restoration of Ken y Island Wetland Restoration Project.
An analysis of potential impacts of the project on drinking water aquifers and
groundwater is presented in the Corps July 1997 SEIS (EXHIBIT 4) in Sections 5.10 and
7.0, respectively. At the request of the Corps, the U.S. Geological Survey was tasked to
make an assessment or investigate impacts of the dredging project on the drinking water
aquifers. The concerns generally focused on three areas of concern.
●
●

.

(1) Dredging breaches confining unit
(2) Saltwater in river encroachment onto well-recharge areas
(3) Disposal areas effecting nearby wells

To address the above concerns the U.S. Geological Survey (USGS) subsequently
performed three separate studies. The USGS issued three separate reports as listed below.
1. Evaluation of Ground-Water Flow from Dredged Material Disposal Sites in Gloucester
and Salem Counties, New Jersey (USGS, 1995).
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2. Hydrogeologic Conditions Adjacent to the Delaware River, Gloucester, Salem and
Cumberland Counties, New Jersey (USGS, 1996).
3. Selected Hydrogeologic and Chloride-Concentration
Data for the Northern and Central
Coastal Area of New Castle County, Delaware (USGS, 1998). *
*Note draft report waspreparedin

1996.

A letter dated 23 January 1996 was then issued by the USGS, which summarized their
findings andreferenced these reports. USGS investigation oranalysis of the above
concerns reached the following findings:
In summary, ~he concerns about increasing the potential for saltwater from the river to
in$ltrate into theadjacent aqul~ers, either asaresrdt ofdredging through aconjining
unit or as a result of the upstream movement ofsaltwater in the deepened channel can be
set aside. Nosignl$cant con$ning units willbebveached
andthesa[~ater
wi[[not
signi~cantly move upstream to increase the threat of saltwater intrusion.
The concern that~uids leach ingfrom the dredged-material disposal areas could
infiltrate to the aquifer with recharge can also be set aside.

Since the completion of that study and in cooperation with NJDEP and DNREC, the
Corps has installed monitoring wells at all Federally owned CDFS that are or will be used
for placement of dredged material from the maintenance of the existing 40-foot Delaware
River Main Channel as well as from the deepening project in the States of New Jersey
and Delaware. Also, groundwater-monitoring
wells will be installed at the new upland
disposal sites that will be developed for the deepening project. Groundwater monitoring
plans have been developed for all of the Federally owned Main Channel Dredge Disposal
Areas. The groundwater-monitoring
program for the NJ sites has been approved by the
NJDEP. The groundwater-monitoring
program for Reedy Point North and Reedy Point
South disposal areas (both located in the State of Delaware) has been submitted to
DNREC for their approval.
Comment. There are new cargo ship designs for river shipping, for example, the “Fast
Ships, Inc. “ of Philadelphia. Another example is the Sunoco large flat ships which ride
high on the water and can carry 2.3 million barrels of oil in one trip. None of the regional
oil companies have plans to deepen their side channels to connect with the deeper main
channel. hr fact, Motiva in Delaware now opposes the project for economic reasons,
Response. Container vessels of post-Panamax size will accrue navigation transportation
cost saving benefits from the channel deepening. The mentioned Sunoco ships using the
current charnel will still need to lighter at Big Stone Beach Anchorage because of their
sailing dratls. The six benefiting oil facilities are expected to deepen their berths to take
advantage of the deepened Delaware River channel. Motiva, a seventh oil facility, has
not been included in the benefit analysis.
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EXHIBIT #82
BERNARD

DEMPSEY

Comment. Delaware will receive virtually no benefits. The Port of Wilmington does not
need it. Delaware’s sole refinery opposes it as does its fisherman and recreational
interests.
Response. For the State of Delaware, potential indirect benefits will result from project
construction, and sand placement at State of Delaware beaches inchrding Kelly Island.
No benefits are claimed for either the Port of Wilmington or Motiva in the economic
analysis of the national economic development account to determine project justification.
Refer to Mr. Sprague’s comments at the public hearing regarding Port of Wilmington
benefits.

EXHIBIT #83
JONATHAN

H. SHARP

Comment. One of the most disturbing inadequate studies is on contaminants in the
sediments. The AD Little study contracted by the Delaware Estuary Program, federal
studies done by the US Environmental Protection Agency and the National Oceanic and
Atmospheric Administration, and studies done through DRBC and the states show high
levels of contaminants in the sediments of the upper estuary. When confronted with this
discrepancy to the Corps assessment, a reply was that the Corps study focused on the
channel sediments and the AD Little study addressed the shoal areas that would not be
dredged in channel deepening. I have heard no explanation of how it will be possible to
dredge out to the channel from ports without going through the shoals other than: “that is
outside the scope of this project”.
Response. The private berths that would be deepened to take advantage of the 45-foot
project allcurrently exist inthe Delaware River, These berths currently extend fiomthe
shoreline of theriver outtothe Federal navigation chanel. There are no shoals
separating the berths from the federal channel.
The AD Little and NOAA sediment sampling and analysis programs did not sample
specifically in the Corps’ navigation channel. Most of their samples were obtained ffom
areas outside themain chaunel that will not be dredged. The facilities that willbenetit
from the channel deepening are principally the oil refineries rmd their offloading
infrastructure. Allofthe benefiting oil facilities utilize marginal piers and berths that are
immediately adjacent tothe navigation channel. Seethe figure below that illustrates the
location of a typical oil facility berths relative to the navigation channel.
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Comment. I have not seen adequate concern about the impact of the dredging activity
itself. Itisnot possible todredge this estuary without stirring up considerable sediment
material that will be earned in the tidal currents and not be removed with the dredge
spoils. The majority of the suspended sediment concentrations and mobility of the
suspended sediments in the estuary today are due to tidal currents. The dredging activity
will greatly increase this phenomenon and the suspended sediments resulting from the
dredging will not be from the same surfacial layers that are resuspended naturally.
Response. A report titled Near-Field Water Quality Modeling of Dredging Operations in
the Deluware River has been provided forthe public record. Themodel selected forthis
evaluation is the DREDGE model, developed by the USACE for near-field (i.e., within a
200-foot mixing zone) evaluation of dredging operations. DREDGE was developed to
assist in making a-priori assessments of environmental impacts from proposed dredging
operations. DREDGE estimates the mass rate at which bottom sediments become
suspended into the water column as the result of hydraulic and mechanical dredging
operations and the resulting suspended sediment concentrations. These are combined
with information about site conditions to simulate the size and extent of the resulting
suspended sediment plume. DREDGE also estimates particulate and dissolved
contaminant concentrations in the water column based upon sediment contaminant
concentrations and equilibrium partitioning theory.
The results of the DREDGE model indicate the following, using environmentally
conservative assumptions. Neither dissolved metals nor total dissolved PCBS released
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during butterhead hydraulic dredging would exceed acute or chronic water quality criteria
outside of the mixing zone, using the model. Even using a more conservative estimation
apprOach, none of the metals would exceed water quality criteria at the edge of a 60meter mixing zone except mercury and then only within 0.1 meters of the bottom. Given
the conservative nature of these predictions, actual contaminant concentrations are
expected to be considerably lower than predicted. None of the dissolved metal or total
PCB concentrations predicted to be released to the water column as a result of bucket
dredging were above the DRBC acute or chronic water quality criteria, even using the
maximum sediment metal concentration measured in the area to be dredged. Even with a
more conservative metals partitioning estimation approach, no metals with measurable
sediment concentrations would exceed chronic or acute water quality criteria
Comment. I do not think that the assessment of the potential salt encroachment resulting
form the dredging is accurate. The three-dimensional model used by the Corps is not
accurate and early meetings with the Corps showed no inclination of using local input to
refined the model.
Res~onse. The Corps made a very significant investment of time, money, and interagency coordination to develop an appropriate 3D model that included the Delaware and
Chesapeake estuaries. The coordination process was conducted with open invitation to
any and all interested participants, including the University of Delaware. Periodic
meetings were held to solicit comments on the scope, model development, scenarios to be
modeled and to review results. Representatives from University from Delaware were
invited but declined to attend these meetings. The WES 3D model applied to the
Delaware and Chesapeake estuaries, and specifically to assess impacts of deepening the
channel is widely regarded in the national and international modeling community as
“state-of-art” and appropriate for the intended purposes.
Comment. I think that the unanswered questions of dredge spoils disposal are
unacceptable. The current maintenance dredging produces very large volumes of spoils
for which disposal sites are rapidly being filled. The deepening project and maintenance
of the 45 foot charnel will create much more spoils. I have seen the question of disposal
sites constantly put off but have yet to see evidence that there is an enviromnentall y
acceptable solution. A few years ago, the proposal for disposal in the lower bay of some
the dredge spoils was challenged because the site was a valuable fishing area. It was
appalling to hear Corps representatives state that they had studied the location and were
not aware of the biological value of the site.
Res~onse. A dredged material disposal plan was developed by Corps and coordinated
with the Federal and State resource agencies. This plan is documented in the Corps 1997
July SEIS.
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EXHIBIT
PAT TODD, LEAGUE

OF WOMEN

VOTERS

#84

OF DELAWARE

Comment. We wonder how the Corps can substantiate claims of $74 million in benefits
for Delaware. Motiva says they will receive no benefits. tn fact, if the other oil refineries
were to deepen their side channels, Motiva would be financially injured and has stated, it
is against the deepening. The Wilmington Port thrives on the fact that it is a feeder or
niche port; the Port has stated at state bond hearings that it has no plans to deepen its side
channel to connect with a deeper main channel. Would the State benefit horn dredging
jobs? Maybe a few would be available, but the Corps must ask for national bids for the
dredging so the work force would probably come from out-of-state and also, these would
be only temporary jobs. Is the sand which is included as economic benefits for Port
Mahon and Broadkill Beach and the erosion project for Kelly Island such a good deal for
Delaware? Can the State afford the future maintenance costs for these projects?
Response. Concerns benefits to Delaware, asthe PoflofWilmin@on
pointed outduring
the June6,2001 public workshop and December 4,2001 public hearing, theproject will
make the port more competitive in the world market and will enhance its ability for
economic growth if facilities are shitled directly onto the Delaware River with access to
the45-foot channel. Inaddition, consider these benefits:
. Approximately $3 Omillion inproject finds will bespent at Kelly Island to restore
60 acres of tidal wetlands, protect approximate] y 5,000 feet of eroding tidal
wetlands, and increase horseshoe crab spawning habitat
●
Approximately $Wmillion inproject finds will bespent torestore state-selected
Atkmtic Coast and Delaware Bay beaches.
Q During constmction, Delawwe mayaccme indirect economic benefits associated
with 300 jobs and millions of dollars in wages, state revenues, and state and local
tax receipts.
No benefits are claimed for Motiva. Also, no benefits are claimed for the Port of
Wilmington because the Christina River access channel is shallower than the current 40foot depth of the Delaware River main channel. A generalized input-output model has
predicted 300 jobs for the state of Delaware to accrue from project construction. These
potential indirect benefits for the state of Delaware are not included in the analysis to
determine project justification (which considered impacts only to the national economic
development account).
Comment. The Leagae only sees economic costs to the State if this project goes ahead:
the State of Delaware’s share in the project, $10 million; the additional cost of
maintenance dredging; the possible liability costs because the Corps is not assuming any
liability for environmental damage; the possible cost of losing fishing industry revenues.
This is occurring at a time when our State is strapped for funds.
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Res~onse. The financing plan that was developed by DRPA for the deepening project
includes $7.5 million from State of Delaware not $10 million. If an environmental
problem arises during dredging, the Corps and the project sponsor, the Delaware River
Port Authority, will be responsible for any environmental remediation costs that occur
during dredging of the Delaware River Main Ship Channel. This responsibility will be
detailed in the Project Cooperation A~eement to be signed by the Corps and DRPA.
Further, as the applicant for the DNREC permit, the Corps is legally and financially
accountable for any remediation that falls within the permit parameters.
Comment. The League has a real concern for possible environmental damage. what will
be the effect of resuspended toxic sediments during and after the dredging; the effect on
the blue crab and recovering oyster populations; the other bottom dwelling creatures’
habitat? What will be the effect of reintroducing dangerous toxins such as PCBS,
pesticides, heavy metals on the wildlife such as the birds at Pea Patch Island, fish from
the Delaware that are eaten by humans and other animals? What will be the effect on
migratory species such as the horseshoe crabs and shore birds? The effect of blasting in
the Claymont area on the fish population? The Corps says all this will be monitored. How
long will it be monitored because these are not short-term effects? Will the monitoring be
by an independent group? And at what expense?
Response. The Corps has conducted extensive testing to investigate potential impacts
associated with sediment contamination. These tests have included chemical analysis of
channel sediments to determine actual contaminant concentrations, and biological testing
to evaluate toxicity concerns. Analysis of channel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modem society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likely that this is the result of regular dredging maintenance, which precludes
contaminants from building up over time.
The Corps also evaluated toxicity of bottom sediments by directly exposing aquatic
organisms to the sediment. Water column, or suspended solid particulate phase bioassays
were run to evaluate water quality concerns associated with the release of contaminants
horn sediment into dredging or placement site water. Whole sediment, or benthic
bioassays were run to evaluate impacts to bottom dwelling organisms that would reside in
sediments placed in an aquatic environment. These tests, which are commonly used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead minnows hatched the previous day, and American
oyster embryos approximate] y two-hours after fertilization. These young organisms are
very ffagile and sensitive to contaminants in their environment. Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
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sediment and clean laboratory sediment. All organisms ( 100°/0) survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Lastly, bioaccumulation tests were mn with channel sediment from Delaware Bay to
evaluate the potential uptake of contaminants by aquatic organisms at aquatic placement
sites. This test allows aquatic organisms to live in the sediment for approximately one
month, and then analyzes the animal tissues to evaluate any accumulation of
contaminants. Tests were run with the hard-shelled clam and a marine worm. Overall,
there was no evidence that contaminants accumulated in animals exposed to Delaware
Bay sediment at greater concentrations than animals exposed to clean laboratory
sediment. All tissues were representative of what one would expect of animals living in a
clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during construction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), to
develop an acceptable protocol for this type of monitoring. To date, the Killcohook,
Oldmans, Pedncktown North and Pedncktown South CDFS have been monitored.
Reports on the monitoring studies conducted at the Killcohook and Pedncktown North
CDFS have been provided as part of the public record. The reports provide details on
how CDFS would be monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water column resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.
Refer to the general responses for “impacts on over-wintering female blue crabs”, “oyster
impacts”, “horseshoe crab impacts from sand placement”, “migratory shorebird impacts”,
“shortnose and Atlantic sturgeon concerns”, and “monitoring”.
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EXHIBIT #85
JEFF STEIN, TAXPAYERS

FOR COMMON

SENSE

Comment. The Corps presents the project as having positive economic impacts for the
State of Delaware. However economic impacts are not the same as net economic benefits
and a finding of a project having economic impacts upon a state’s economy is not the
same as a project being cost-justified to the state. The Corps’ estimate does not compare
the with project condition to the without project scenario. Without such a comparison
there is no way to determine if there is a net benefit to the State of Delaware of investing
$10 million of state’s taxpayer funds into this project as opposed to investing the same
funds into some other jobs generating program. A usefid and commissioned by the
Delaware River Basin Commission found that there would be a 10.5% increased chance
of oil spills if the Delaware River main channel is deepened to 45-feet.
Resuonse. The Corps’ benefit analysis compared navigation transportation costs to the
national economic development account for both the 40-foot without project condition
and the 45-foot with project condition. Benefits specific to a state such as Delaware were
not a factor in the analysis used to determine project justification.
Comment. Port of Wihnin@on: The Corps cites the possibility of the Port of
Wilmington, deepening its berths on the Christian River or relocating some cargo
facilities to the Delaware River as opportunities for additional economic impact for the
State of Delaware. However, there is no indication that the Port of Wilmington is
plaming to do this. In fact, the Port of Wilmington still has failed to deepen its berths on
the Christina River from the current 35-foot depth and thus is not taking full advantage of
the existing 40-foot Delaware River main channel. Also, the example the Corps gives of
the Port of Wilmington constructing a new roll-on-roll-off facility the Delaware River is
not pertinent in that roll-on-roll-off cargo, such as automobiles, is generally not
transported on ships with drafts deeper than 40 feet.
Response. No benefits are claimed to the national economic development account for the
Port of Wilmington. Refer to Mr. Sprague’s testimony at the 4 December 2001 public
hearing regarding potential benefits to Port of Wilmington.
Comment. Not only is this there a lack of justification for the State Delaware to invest
$10 million into this federal deepening project, but the overall project also lacks
economic justification from the federal taxpayer perspective.
Response. Economic justification to the National Economic Development account was
determined in the Corpsl 992 Feasibility study phase and reaffirmed in the Corps Limited
Reevaluation Report dated Febmary 1998.
Comment. 80% of the project’s benefits are based upon projections of large increases in
crude oil imports and the ability of oil companies to transport that oil more efficient y in
more filly loader oil tankers. However, since 1992 when the last Corps economic studies
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were completed, there is a clear trend of declining crude oil imports to the Delaware
River. The Bush Administration and Con~ess’ efforts to reduce U.S. dependence on
foreign oil imports, and particularly imports from the Middle East following the events of
September 11, put the Corps’ 1992 projections in even more doubt. Furthermore, none of
the six oil facilities the Corps has identified as project beneficiaries have made a firm,
public commitment to deepen their berths.
Response. Comment noted on Taxpayers For Common Sense expectation for future of
U.S. demand for oil. However, the U.S. Department of Energy in its December 2000
report projected that U.S. petroleum imports per day will increase by approximately 600/0
from the year 1999 to the year 2020. Also, the Corps does not require a legally binding
written commitment from potential beneficiaries to deepen their berths.

EXHIBIT

#86

JACK GALLOWAY, JOINT EXECUTIVE COMMITTEE
FOR THE
IMPROVEMENT
& DEVELOPMENT
OF THE PHILADELPHIA
PORT AREA
Comments noted. No response required.

EXHIBIT
E. J. HUTCHINSON
Comment.

LETTER

DATED DECEMBER

#87

4,2001

My primary concerns are:

1. The effect that deepening of the channel will have on salinity gradients in aquifers
supplying potable water in Delaware.
2. Contamination

of ground water by the dredge spoils.

3. What agency will gnarantee our potable water quality if this deepening project goes
forward?
Response. The Corps 3D numerical hydrodynamic/salinity modeling investigation for
the Delaware estuary indicated that under certain hydrologic conditions, and at certain
locations, there will be small but finite increases in salinity. These estimated salinity
increases are negligibly small compared to the magnitude of natural salinity variability
that occurs at most locations between Philadelphia and the sea. The natural salinity
variability is principally dependent on antecedent hydrologic conditions (i.e., how much
it rained in areas tributary to the estuary.) Other important natural factors that influence
the distribution of salinity include normal astronomical tide forcing, coastal storms that
“pump” additional seawater into the Delaware estuary, and the speed, direction, and
duration of wind over the estnary surface.
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Concerning the potential of fluids leaching from the dredged-material disposal area to
infiltrate the underlying aquifers thereby causing contamination of the aquifers the
following efforts were conducted.
The United States Geological Survey conducted studies of the Federally owned dredged
material disposal areas used for the Delaware River Main Channel. In particular, a report
entitled Evaluation of Ground-Water Flow from Dredged Material Disposal Sites in
Gloucester and Salem Counties, New Jersey (USGS, 1995) was published which studied
this concern. A letter dated 23 Januaryl 996 was then issued by the USGS, which
summarized and referenced this and other relevant USGS reports.
The USGS concluded that the concern thatjluids leachingj%om the dredged-material
disposal areas could injikrate to the aqut~er with recharge water can also be set aside.

The USACE agrees with this conclusion, however, to ensure the safety of the main
aquifers underlying the disposal areas, the USACE has completed installation of
monitoring wells at every Federally-owned Main Channel dredged disposal area. The
groundwater-monitoring
program for the NJ sites has been approved by the NJDEP. The
groundwater-monitoring
program for Reedy Point North and Reedy Point South disposal
areas (both located in the State of Delaware) has been submitted to DNREC for their
approval.
Based on the above studies, it was conchrded that there would be no detectable impact on
the quality of water in Delaware aquifers resulting from the proposed Delaware River
Main Channel deepening Project.

EXHIBIT
HOWARD

#88

NYGOOD

Comment.
FROM THE NEWS-JOURNAL 5/20/98 :
The dredging project would cost Delaware taxpayers several
million dollars and return no benefits to the state but
would cost over a hundred employees in the lightening
service. This service has an exemplary record of
efficiency. Benefits would go to ports upriver in
Pennsylvania which, along with Wilmington, have not
committed themselves to deepening their ports or berths.
Response. Justification for this federal project is based on the benefits to the National
Economic Development account. Benefits specific to the region, state, or an individual
company are not a factor in the analysis for project justification. Also, the Corps does not
require a legally binding written commitment from potential beneficiaries to deepen their
berths.
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Comment. FROM THE NEWS-JOURNAL 6/28/99:
The larger the ships the less maneuverability and thus the
greater chance of collision or running aground and spilling
oil to contaminate the entire Bay. This is especially
pertinent when navigating upriver where there is rock unlike
the lower Bay(former Governor Russell W. Peterson).
Response. The design vessel will be the same with the deepened Delaware River
channel as with the current channel. Larger tankers are not expected nor analyzed in the
Corps’ benefit-cost evaluation due to the channel deepening.
Comment. FROM THE NEWS-JOURNAL
7/1-/2000:
Dredging the shipping channel would undoubtedly release
toxins in a benthic area violating “Magnusson-Stevens”
regulations. The release of toxins would have dead] y
effects on marine life and adversely impact the recreational
fisheries in the state, which bring many millions of dollars
to state coffers annual] y. In a study of possible effects
of dredging in the Chesapeake Bay, the Corps of Engineers
was found to have given false reports re the safety of
dredging up toxins and had to reverse their findings.
Response. The Corps has conducted extensive testing to investigate potential impacts
associated with sediment contamination. These tests have included chemical analysis of
channel sediments to determine actual contaminant concentrations, and biological testing
to evaluate toxicity concerns. Analysis of channel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modem society, are one to three orders of maguitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likely that this is the result of regular dredging maintenance, which precludes
contaminants from building up over time.
The Corps also evaluated toxicity of bottom sediments by directly exposing aquatic
organisms to the sediment. Water column, or suspended solid particulate phase bioassays
were run to evaluate water quality concerns associated with the release of contaminants
from sediment into dredging or placement site water. Whole sediment, or benthic
bioassays were run to evahrate impacts to bottom dwelling orgauisms that would reside in
sediments placed in an aquatic environment. These tests, which are commonly used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead mimows hatched the previous day, and American
oyster embryos approximately two-hours after fertilization. These young organisms are
very fragile and sensitive to contaminants in their environment. Following established
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protocols,
period of
sediment
bioassays
to aquatic

these organisms were exposed to samples of bottom sediment for a prescribed
time to evaluate any differences in mortality between Delaware River charnel
and clean laboratory sediment. All organisms ( 100°/0) survived the numerous
that were run, which is a strong indication that channel sediments are not toxic
organisms.

Lastly, bioaccumulation tests were run with channel sediment from Delaware Bay to
evaluate the potential uptake of contaminants by aquatic organisms at aquatic placement
sites. This test allows aquatic organisms to live in the sediment for approximately one
month, and then analyzes the animal tissues to evaluate any accumulation of
contaminants. Tests were run with the hard-shelled clam and a marine worm. Overall,
there was no evidence that contaminants accumulated in animals exposed to Delaware
Bay sediment at greater concentrations than animals exposed to clean laboratory
sediment. All tissues were representative of what one would expect of animals living in a
clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during constmction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), develop
an acceptable protocol for this type of monitoring. To date, the Killcohook, Oldmans,
Pedricktown North and Pedncktown South CDFS have been monitored. Reports on the
monitoring studies conducted at the Killcohook and Pedricktown North CDFS have been
provided as part of the public record. The reports provide details on how CDFS would be
monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water column resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.
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EXHIBIT

#89

DAVID R. KEIFER
Comment. I recall a concern over possible saline intrusion into the aquifers as a
result of dredging that I cannot find discussed in the application.
Response.
The Corps 3D numerical hydrodynamic/salinity
modeling investigation for
the Delaware estuary indicated that under certain hydrologic conditions, and at certain
locations, there will be small but finite increases in salinity. These estimated salinity
increases are negligibly small compared to the magnitude of natural salinity variability
that occurs at most locations between Philadelphia and the sea. The natural salinity
variability is principally dependent on antecedent hydrologic conditions (i.e., how much
it rained in areas tributary to the estuary.) Other important natural factors that influence
the distribution of salinity include normal astronomical tide forcing, coastal storms that
“pump” additional seawater into the Delaware estuary, and the speed, direction, and
duration of wind over the estuary surface. As a result, there will be no detectable impact
on the quality of water in Delaware aquifers resulting from the proposed Delaware River
Main Channel Deepening Project.
Comment. I can also find no discussion of possible impacts of the blasting in the
Marcus Hook area on the area under the old Sun Oil refinery in
southeastern Pennsylvania and northeastern Delaware that was once
used for gas storage.
Response. The impact of blasting on the Sun Oil Refinery is negligible. The location,
distance and magnitude of blasting in the Delaware River Channel do not warrant
concern for this facility. Monitoring of vibration with respect to facilities along the
shoreline is part of the contract to remove the rock. All acceptable limits for vibration
will be maintained throughout the rock removal contract. Any damage to existing
structures, although none is anticipated, will be the responsibility of the blasting
contractor, and all necessary repairs will be performed at his expense.
Comment. Dredged material from the main channel of the Delaware does not
make a wetland; it makes an area covered with dredged material.
Natural processes over a great deal of time make a wetland.
Response. Wetlands have been successtldly built using dredged material in the
Chesapeake Bay. Spartina alternz~ora began to colonize the new wetland in the first
growing season. Similar results are expected at Kelly Island since Spartina grows in
adjacent wetlands and will provide a seed source.
Comment. That assumes that the dredged material is subject to becoming a
wetland over time. I find it very hard to believe that the material from
the main charnel of the Delaware River can be anything useful.
Humans have been using the River for navigation since the
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inhabitants of the Island Field Site walked this earth, if not before. I
read what the consultants reports said about sediment composition
but what if they are wrong or missed something? It boggles the mind
to think of what may have fallen off or leaked out of all of those
vessels over all of those years. To take the risk of spreading it
around Kelly Island, Port Mahon, and Broadkill Beach to possibly help
some businesses in and around Philadelphia is asking way too much.
Response. Bulk sediment analyses of Delaware Bay channel sediments were conducted
to determine the total concentration of contaminants within the sediments. Chemical
parameters inchrded heavy metals, pesticides, PCBS, PAHs, and a variety of volatile and
semi-volatile organics. To evaluate potential impacts to fish and wildlife resources, bulk
sediment data were compared to ERL/ERM sediment guidelines. These guidelines
provide an estimate of the potential for sediment contaminants to adversely effect aquatic
resources. Through a comprehensive review of available data on sediment effects,
researchers established two guideline values. These two values are referred to as effects
range-low (ERL) and effects range-median (ERM). The researchers stated: “The two
guideline values, ERL and ERM, delineate three concentration ranges for a particular
chemical. The concentrations below the ERL value represent a minimal-effects rang% a
range intended to estimate conditions in which effects would be rarely observed.
Concentrations equal to and above the ERL, but below the ERM, represent a possibleeffects range within which effects would occasionally occur. Finally, the concentrations
equivalent to and above the ERM value represent a probable-effects range within which
effects would frequently occur.” (Long et aI. 1995).
Bulk sediment analyses of Delaware Bay sediments only detected heavy metals,
extremely low concentrations of PCBs and di-n-butyI phthalate. The ERL guideline for
PCBS is 22.7 parts per billion. The highest detected concentration of PCBS in Delaware
Bay channel sediment samples was 0.02 parts per billion. There is no guideline for di-nbutyl phthalate, however, the State of New Jersey has developed a standard of 5,700 parts
per million as a maximum concentration for clean residential areas. The maximum
concentration of di-n-butyl phthalate in Delaware Bay channel sediment samples was
0.88 parts per million. Phthalates are used in manufacturing plastic products. his likely
that detection of di-n-butyl phthalate is not from sediment contamination, but the result of
laboratory contamination as the sediments come in contact with plastics from the time
samples are collected through the laboratory analysis. Table 1 compares the heavy metal
data to ERL/ERM sediment guidelines. The actual bulk sediment concentrations have
been previously provided to the Delaware DNREC. All heavy metal concentrations
detected in Delaware Bay sediments were below the ERL levels except one sample
concentration of nickel (sample concentration of 21.4 mgkg, ERL concentration of 20.9
mtig) and two sample concentrations of cadmium (sample concentrations of 1.22 and
2.8 mgkg, ERL concentration of 1.2 mgkg). These samples were collected from
locations known to contain tine grain material; this material would not be placed on
beaches. All concentrations of heavy metals detected in areas to be dredged for beach
nourishment were below ERL levels. Based on these results, there is no reason to believe
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Table 1. Comparison of Delaware Bay Main Channel Sediment Data to ERIJERM Sediment Guidelines

ERL
Value

ERM
Value

‘A Samp.
< ERL

“/0Samp.
>ERL&
< ERM

“/0Samp.
> ERM

2

25

69.6

30.4 *

0.0,

Arsenic

8.2

70

100.0

0.0

0.0

Beryllium

NC

NC

NC

NC

NC

Cadmium

1.2

9.6

91.3

8.7

0.0

Chromium

81

370

100.0

0.0

0.0

Copper

34

270

100.0

0.0

0,0

Lead

46.7

218

100.0

0.0

0.0

Mercury

0.15

0.71

100.0

0.0

0.0

Nickel

20.9

51.6

95.7

4.3

0.0

Selenium

NC

NC

NC

NC

NC

1

3.7

0.0

0.0

Thallium

NC

NC

NC

NC

NC

Zinc

150

410

100.0

0.0

0.0

Antimony

Silver

100.0

ERL/ERM guidelines are in mgkg.
NC - Parameter has no established ERL/ERM guidelines.
Non-detections were included in the analysis at half the detection limit.
* - ~timony

~as not detected in a“y of the De]aw~e Bay s~ples,

These

samples

were

non-detections

with high detection limits.

Long, E.R., D.A. MacDonald, S.L. Smith, and F.C. Calder. 1995. Incidence of Adverse Biological Effects
Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.
Environmental Management 19(1)81-97.

that placement of Delaware Bay sand on Delaware beaches would impact aquatic
resources from a contamination perspective.
To further evaluate sediment quality, water column and whole sediment bioassays were
run to directly evaluate the impacts of sediment contaminants on living organisms.
Bioassays provide information on the toxicity of individual contaminants, and also to
indicate possible interactive effects of multiple contaminants. For Delaware Bay
sediment samples, earl y life stages of the sheepshead minnow, the American oyster, a
mysid shrimp, an infaunal amphipod, a burrowing polychaete and a bivalve mollusc were
tested. In mrdtiple tests with numerous individurds of each species, no toxicity (as
defined by mortality) was observed.
As a final sediment quality check, bioaccumulation tests were run to evaluate the
potential for organisms to accumulate contaminants from the channel sediment into body
tissues, which could then be magnified up through the food web. For these tests, a
bivalve mollusc and a burrowing polychaete were used. The organisms were allowed to
live in the channel sediments for a 28-day test period, and then the soft body tissues were
chemically analyzed. Control organisms living in completely clean sediment were also
run for comparison. No pesticides, PCBS or PAHs were detected in any of the tissue
samples. Some heavy metals were detected, however, these metals were also detected in
the control organisms, and all tissue concentrations were within range of acceptable
background tissue levels.
Overall, these test results indicate that dredging channel sand from Delaware Bay, and
using the sand for beach nourishment, would not have an adverse effect on aquatic
resources of the bay. There is no evidence of any potential contaminant problems.
Wildlife resources that would be in contact with the beach sand or forage for food at the
water line would also be unaffected. There are no concerns with regard to toxicity or
bioaccumulation of contaminants through a food web with sand of this quality.
Comment. There will bean increase in maintenance-dredged material of
1,119,000 cy/yT. Where will that go and for how many years? The
document indicates that the Corps is running out of space at existing
disposal sites for dredging at current maintenance levels. So they
must find more sites to maintain business as usual as well as getting
yet more sites to place yet more dredged material. Rest assured that
if the deepening project is approved and implemented, it would not be
abandoned in the maintenance stage for lack of disposal sites.
Response. There is adequate capacity at the existing Corps upland confined disposal
facilities in combination with added capacity of the proposed sites to be acquired by the
project sponsor to accommodate the initial dredging quantity plus 50 years of
maintenance dredging. Also, refer to response to question S7 in EXHIBIT 73.
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Comment. In the 70’s this was supposedly needed because tankers were getting
bigger and bigger. The project was stopped. For their own reasons
that had nothing to do with this project the shipping industry decided
that tankers had gotten big enough. Now it is because container
ships will be getting bigger.
Response. The 1970’s study by the Corps concerned the potential for a deepwater port
for tankers in the lower Delaware Bay, not the deepening of the Delaware River main
navigation channel. The benefit analysis for the current study anticipated no change in the
size of tankers with the channel deepening, just more efficient usage. Container vessels
are shitling to larger, more efficient sizes in the post-Panarnax size class. These container
vessels are smaller than the tankers currently serving the Delaware River port system.
Comment. The horseshoe crabs have been around forever and will do just tine
unless man does them in. The last thing they need is the help of the
Corps of Engineers.
Response.
Refer to the general response for “horseshoe crab impacts from sand
placement.”

EXHIBIT
STEVE CALLANEN,

DELAWARE

CHAPTER

OF THE SIERRA

#90

CLUB

Comments noted. No response required.

EXHIBIT #91
DON P. AINSWORTH
Comment. From 1990 to 2000 US domestic waterborne freight traffic was down
approximately five percent both inbound and outbound. During that same period
waterborne traffic in the Mid Atlantic region covering the port markets of New
YorkiNew Jersey, Philadelphia (including Delaware) and Baltimore was down 19
percent on the inbound side and 9.5 percent on the outbound side. Philadelphia
wasdown 36percent inbound and 18.5 percent outbound. New Yor~ew
Jersey was down 11.9 percent inbound, while Baltimore experienced little to no
change. On the outbound side New YorkfNew Jersey was down 2.3 percent
and Baltimore down 13percent. Clewly Philadelphia' sdomestic water traffic is
shrinking faster that the country’s, its region and the two major ports north and
south of it. Most likely the same picture exists for international water traffic as
well. Is the purpose of this proposed project to correct or ameliorate the
erosion of Philadelphia’s absolute and relative market shares of waterborne traffic?
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Response. The same is not tme for international waterborne commerce. Using Bureau of
the Census trade statistics for the period 1990 to 2000, total international waterborne
commerce handled by port in the Northeast (including New York/New Jersey, the
Delaware River Port, and Baltimore) increased from 153.1 million tons to 169.1 million
tons. That is a growth of 10.4 percent. General cargo tonnage handled by the Northeast
posts during this period increased by 13 million tons or 60 percent. In this area – which
contributes to most of the port-related jobs – the Delaware River Port increased by 4.1
million tons or by 92.9 percent. when compared to general cargo handled by competing
ports, the market share for the Delaware River Port increased fkom 19.7 percent to 23.7

Every port on the U.S. East Coast either is deepening its shipping channel or has already
done so. Other ports around the world have also created modem shipping channels to
accommodate larger, deeper dratl, vessels, and to remain competitive. Ships are getting
larger, requiring deeper draft channels. These ships carry larger loads without increasing
operating costs, thus reducing the landed cost of commodities and making them more
competitive in the marketplace. If the Delaware River Port cannot accommodate these
needs, the cargo will shift to ports that can. That will cost our region thousands of
high-paying jobs and could increase the cost of doing business for local companies as
well as increase the cost of commodities on store shelves.
Comment. what are the draft requirements of the next generation of vessels serving the
major east coast ports? When are they expected to arrive on the scene? Will their future
presence require further dredging in order to maintain economic competitiveness of the
local area ports?
ResPonse. Attached are tables which summarize the profiles of the vessels currently in
use and of vessels now on order.
Crnde Oil Tankers. Tankers drawing a maximum of 55-feet of water when they arrive
at Delaware Bay will continue to dominate the trade. They will enter Delaware Bay at
55-foot draft and lighter to the maximum depth the shipping channel will allow, then
proceed up the river to the refinery. If the U.S. Army Corps of Engineers does not
modernize the Delaware River shipping channel, enormous quantities of crude oil will
continue to be lightered in the environmentally sensitive Delaware Bay. If the Corps
creates a modem shipping channel, lightening operations and their inherent risks will be
greatly reduced. Examples of new tanker vessels include those introduced by Sun Oil.
Break Bulk Carriers (Steel and Slab Type Cargoes). As shown on the attached table,
vessels of 50,000-to-79,999 -dwt size, with drafts of 40.7-to- 43 .3-feet currently account
for about 20 percent of the world’s bulk fleet. However, they account for 45 percent of
the new bulk vessels on order. This size vessel is increasingly being used to transport
steel slabs and steel products and bulk cargoes such as gypsum, ore and cement. Because
they can carry larger loads, they can take advantage of economies of scale. With a
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WORLD TANKER FLEET IN PROFILE
AS of Januav 1, 2001
SIZE GROUP
❑Y DWT

LENGTH

BEAM

DRAFT

SPEED

ON ORDER

IN FLEET

AVERAGE SIZE/DIMENSIONS/SPEED
VESSELS

DW7(M)

Avg DWT

vESSELS

DWT (M)

Avg DWl
16,133

10,000-19,999

469

70

28

14

585

8,762> 578

14,979

30

484,000

20,000-29,999

568

83

34

15

405

i0,968 ,700

27,083

19

456,700

24,037

30,000-44,999

594

96

37

15

708

26,781,900

37,S28

120

4,631,769

38,598

27

1,25S,000

46,593

13

904,464

69,574

45,000-59,999

65o

106

40

15

249

12, S11,712

51,453

60,000-79,999

75s

113

42

15

217

15,056,602

69,385

80,000-119,999

794

136

46

15

529

50,844,339

96,114

68

7,757,377

105,256

283

40,908,615

144,553

64

10,073,214

157,394

401

111,903,936

279,062

S6

25, S33,840

300,393

3

1,320,000

440,000

430

52,119,364

121,208

120,000-199,999

892

149

54

15

200,000-319,000

1083

$86

69

15

320,000 and Over

1221

215

76

15

41

16,789,734

409,506

TOTALS

705

115

43

Is

3,418

294,828,116

86,257

.%urct? Clarkson Research Studies, The Tanker Register 2001
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WORLD BULK CARRIER FLEET IN PROFILE AS OF JANUARY 1,2001
AVERAGE
SIZE/DIMENSIONS/SPEEO

SIZEGROUP
BY DWT

SIZE DWT LENGTH

BEAM

DRAFT SPEED

IN SERVICE
SHIPS

DWT

ON OROER
Avg
DWT

SHIPS

DWT

Avg DVvl

Handy Size (10,000-34,999 dwt)
10,000-19,999

16,118

479

71

29.2

74.3

634

10,131,724

15,981

16

233,260

14,579

20,000-24,999

23,148

53s

79

32.2

14.5

555

12,895,229

23,235

14

310,900

22,207

25,000-29,999

27,560

574

52

33.1

14,5

800

22,138,371

27,673

54

1,507,100

27,909

Hand ymax (35 ,00049, 999 dti)
30,000-39,999

35,901

614

91

35,s

14.6

891

32,067,704

35,991

39

1,323,1 S9

33,928

40,000-49,999

44,361

627

IOT

37.4

14.5

863

38,646,179

44,781

118

5,741,477

48,657

54,860

71

3,704,600

52,177

69,609

172

~2,7S7,764

74,347

Panamax (SO,OOO
-79,999 dwt)
50,000-59,999
60,000-79,999

I

55,163
68,554

705
745

105
106

40.7
43.3

15,0 I
14,5

f 22
934

Cape Size (80,000 dti

6,692,939
65,015,077
and over)

80,000-99,000

S7,063

807

127

44.0

14.5

42

3,728,590

88,776

11

100,600

9,145

100,000-149,999

138,447

886

140

55.4

14.4

226

32,070,516

141,905

0

0

0

150,000 & OVER

176,475

955

151

57,7

14.1

251

44,045,284

175,479

50

8,603,394

172,06S

TOTALS

47,499

637

95

37.7

14,5

5,318

267,431,623

50,288

545

34,312,284

62,958

modem shipping channel, terminals on the Delaware River will be able to accommodate
this size vessel.
Containerships.
Mega Containerships of 3,000-to-7,000-teu’s, are now being used in the
Far East trade lanes, requiring 40-to-55-foot dratl. Larger containerships of
7,200-to-9,800-teus are under construction, scheduled for delivery in 2003 and 2004. As
these mega containerships are placed into the Far East trade lanes, the fourth generation
post-Panamax containerships (3,000-to-5,000-teus, requiring 40-to-45-foot draft) will be
repositioned. They will likely serve those U.S. East Coast ports that provide a modem
shipping channel, efficient port terminals and access to inland transportation systems.
There are no plans to deepen the Delaware River Main Charnel deeper than 45-feet.
However, with a modem 45-foot channel, the Delaware River Port could accommodate
the 60,000-dwt breakbulk and bulk cargo vessels and the post Prmamax containerships.
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EXHIBIT
DAVID S. CHAPMAN,
ADVISORY SERVICE

UNIVERSITY

OF DELAWARE

#92

SEA GRANT, MARINE

Comment noted. No response required.
EXHIBIT
MICHAEL

#93

RICHARDS

Comment. Another very strong issue was made by James G. Bryant of the Community
Environmental Legal Defense Fund (Delaware Chapter) who spoke about the numerous
health issues that would come into play should the dredging take place, the high rates of
cancer that already exist in this State, the fact that he has diabetes which was caused by
environmental conditions here in Delaware, and other issues. He spoke as a scientist who
is knowledgeable about the PCB’S and had his facts in order- all based on standard
scientific testing. The Army Corp of Engineers kept using the phrase that certain
contaminants were within acceptable levels, but seemed to have NO real research
tindings attached to those statements, as opposed to the ones
presented by Mr. Bryant.
Response. After review of Mr. Bryant’s testimony from the public transcript, and from
two letters addressed to Lt. General Robert B. Flowers (13 November 2001 and 18
December 2001), we are unable to find any scientific factor research tindings to
substantiate his statements. Conversely, Corps findings have been documented in
numerous scientific reports that have been made part of the public record.
Comment. A third presenter made another very strong point, one I was not aware of,
and that is that the technology is now moving for oil tankers to not draw as
much water - and referred to a vessel that Sunoco has - and that they are
not going inland, i.e. up rivers so much, but docking along the coast line
to deliver their loads. This was very interesting - and I would like more
information on this. Certainly as was pointed out in former Governor
Peterson’s letter, the larger the vessel the less maneuverability it has -and
already we have these super huge vessels that are monstrous - and how
much longer will we have oil anyhow? We need to be working towards
alternate sources of energy as these fossil fuels are so quickly being used
up. WJehave just returned from a 3 month trip to Europe - and I was
impressed at all the number of windmills to power electricity we saw in
Scotland, England, Denmark and Germany.
Response. New Sunoco chartered tankers have comparable sailing drai?s to large tankers
already in the fleet. These tankers first lighter at Big Stone Beach Anchorage and then
navigate upriver to unload the remaining crude oil at the refinery dock.
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EXHIBIT
W. FREDERICK
DEPARTMENT

#94

LAHVIS MEDICAL CONSULTANT,
STATE OF DELAWARE,
OF HEALTH AND SOCIAL SERVICES

Comment. My primary concern is of contamination that does not penetrate to aquifer
depth but which seeps directly into the river and bays. No containment system has to date
proved 100% effective and according to a recent stndy by NOAA (National Oceanic and
Atmospheric Agency) Delaware River sediments contain several significant contaminants
including PCBs, dioxin and heavy metals. Dioxin isconsidered to beoneofthe
most
potent carcinogens known to man. Placing dredge material along the river shore, to me, is
incomprehensible. Delaware already has one of the highest rates of cancer in the country
so why place us at additional risk?
Response. Bulk sediment analyses of Delaware Bay channel sediments were conducted
todetemine
thetotal concentration ofcontaminmts
within thesdiments.
Chemical
parameters included heavy metals, pesticides, PCBS, PAHs, and a variety of volatile and
semi-volatile organics. To evaluate potential impacts to fish and wildlife resources, bulk
sediment data were compared to ERL/ERM sediment guidelines. These guidelines
provide an estimate of the potential for sediment contaminants to adversely effect aquatic
resources. Through a comprehensive review of available data on sediment effects,
researchers established two guideline values. These two values are referred to as effects
range-low (ERL) and effects range-median (ERM). The researchers stated: “The two
guideline values, ERL and ERM, delineate three concentration ranges for a particular
chemical. The concentrations below the ERL value represent a minimal-effects range; a
range intended to estimate conditions in which effects would be rarely observed.
Concentrations equal to and above the ERL, but below the ERM, represent a possibleeffects range within which effects would occasionally occur. Finally, the concentrations
equivalent to and above the ERM value represent a probable-effects range within which
effects would frequently occur.” (Long et al. 1995).
Bulk sediment analyses of Delaware Bay sediments only detected heavy metals,
extremely low concentrations of PCBS and di-n-butyl phthalate. The ERL guideline for
PCBS is 22.7 parts per billion. The highest detected concentration of PCBS in Delaware
Bay channel sediment samples was 0.02 parts per billion. There is no guideline for di-nbutyl phthalate, however, the State of New Jersey has developed a standard of 5,700 parts
per million as a maximum concentration for clean residential areas. The maximum
concentration of di-n-butyl phthalate in Delaware Bay channel sediment samples was
0.88 parts per million. Phthalates are used in manufacturing plastic products. It is likely
that detection of di-n-butyl phthalate is not from sediment contamination, but the result of
laborato~ contamination as the sediments come in contact with plastics from the time
samples are collected through the laboratory analysis. Table 1 compares the heavy metal
data to ERL/ERM sediment guidelines. The actual bulk sediment concentrations have
been previously provided to the Delaware DNREC. All heavy metal concentrations
detected in Delaware Bay sediments were below the ERL levels except one sample
concentration of nickel (sample concentration of21.4 mglkg, ERL concentration of 20.9
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Table 1. Comparison of Delaware Bay Main Channel Sediment Data to ERL/ERM Sediment GuideIinea

ERL
Value

ERM
Valne

“/. Samp.
< ERL

“/0Samp.
>ERL&
< ERM

% Samp.
> ERM

2

25

69.6

30.4 *

0.0

Arsenic

8.2

70

100.0

0.0

0.0

Beryllinm

NC

NC

NC

NC

NC

1.2

9.6

91.3

8.7

0.0

Chromium

81

370

100.0

0.0

0.0

Copper

34

270

100.0

0.0

0.0

Lead

46.7

218

100.0

0.0

0.0

Mercury

0.15

0.71

100.0

0.0

0.0

Nickel

20.9

51.6

95.7

4.3

0.0

Selenium

NC

NC

NC

NC

NC

1

3.7

100.0

0.0

0.0

Thallinm

NC

NC

NC

NC

NC

Zinc

150

410

100,0

0.0

0.0

Antimony

Silver

ERIJERM

guidelines are in mglkg.

NC - Parameter has no established ERL/ERM guidelines.
Non-detections were included in the analysis at half the detection limit.
* - ~timony

was

not detected in any

Ofthe Delawwe

Bay

samples, These

samples

were

non-detections

with high detection limits.

Long, E.R., D.A. MacDonald, S.L. Smith, and F.C. Calder. 1995. Incidence of Adverse Biological Effects
Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.
Environmental Management 19(1):8]-97.

concentration of nickel (sample concentration of21.4 mgkg, ERL concentration of 20.9
mg/kg) and two sample concentrations of cadmium (sample concentrations of 1.22 and
2.8 mgikg, ERL concentration of 1.2 mgkg). These samples were collected from
locations known to contain tine grain material; this material would not be placed on
beaches. All concentrations of heavy metals detected in areas to be dredged for beach
nourishment were below ERL levels. Based on these results, there is no reason to believe
that placement of Delaware Bay sand on Delaware beaches would impact aquatic
resources from a contamination perspective.
To tisrther evaluate sediment quality, water column and whole sediment bioassays were
run to directly evaluate the impacts of sediment contaminants on living organisms.
Bioassays provide information on the toxicity of individual contaminants, and also to
indicate possible interactive effects of multiple contaminants. For Delaware Bay
sediment samples, earl y life stages of the sheepshead minnow, the American oyster, a
mysid shrimp, an infaunal amphipod, a burrowing pol ychaete and a bivalve mollusc were
tested. In multiple tests with numerous individuals of each species, no toxicity (as
defined by mortality) was observed.
To further evaluate sediment quality, water column and whole sediment bioassays were
run to directly evaluate the impacts of sediment contaminants on living organisms.
Bioassays provide information on the toxicity of individual contaminants, and also to
indicate possible interactive effects of multiple contaminants. For Delaware Bay
sediment samples, earl y life stages of the sheepshead minnow, the American oyster, a
mysid shrimp, an infaunal amphipod, a burrowing polychaete and a bivalve mollusc were
tested. In multiple tests with numerous individuals of each species, no toxicity (as
defined by mortality) was observed.
As a final sediment quality check, bioaccumulation tests were run to evaluate the
potential for organisms to accumulate contaminants from the channel sediment into body
tissues, which could then be magnified up through the food web. For these tests, a
bivalve mollusc and a burrowing polychaete were used. The organisms were allowed to
live in the channel sediments for a 28-day test period, and then the sotl body tissues were
chemically analyzed. Control organisms living in completely clean sediment were also
run for comparison. No pesticides, PCBS or PAHs were detected in any of the tissue
samples. Some heavy metals were detected, however, these metals were also detected in
the control organisms, and all tissue concentrations were within range of acceptable
background tissue levels.
Overall, these test results indicate that dredging channel sand from Delaware Bay, and
using the sand for beach nourishment, would not have an adverse effect on aquatic
resources of the bay. There is no evidence of any potential contaminant problems.
Wildlife resources that would be in contact with the beach sand or forage for food at the
water line would also be unaffected. There are no concerns with regard to toxicity or
bioaccumulation of contaminants through a food web with sand of this quality.
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State and Federal resource agencies have reviewed the Corps’ sediment quality data. The

States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during construction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), to
develop an acceptable protocol for monitoring the effluent discharged from CDFS to the
river during disposal operations. To date, the Killcohook, Oldmans, Pedncktown North
and Pedncktown South CDFS have been monitored. Reports on the monitoring studies
conducted at the Killcohook and Pedricktown North CDFS have been provided as part of
the public record. The reports provide details on how CDFS would be monitored and
analysis of past results.
The Reedy Point South CDF is the only site to be used in Delaware. The Corps has also
conducted modeling efforts to simulate the quality of water discharged from the Reedy
Point South CDF during disposal operations, and contaminant concentrations in the water
column resulting from dredging activity. These studies have also been included as part of
the public record. Both the modeling results and the field monitoring studies indicate that
dredging and dredged material disposal operations do not significantly impact water
quality.
Concerning the potential of fluids leaching from tbe dredged-material disposal area to
infiltrate the underlying aquifers thereby causing contamination of the aquifers the
following efforts were conducted.
The United States Geological Survey conducted studies of the Federally owned dredged
material disposal areas used for the Delaware River Main Channel. In particular, a report
entitled Evaluation of Ground-Water Flow from Dredged Material Disposal Sites in
Gloucester and Salem Counties, New Jersey (USGS, 1995) was published which studied
this concern. A letter dated 23 Jamraryl 996 was then issued by the USGS which
summarized and referenced this and other relevant USGS reports.
The USGS concluded that the concern ihatfluids leaching from the dredged-material
disposal areas could in$ltrate to the aqul~er with recharge water can also be set aside.

The USACE agrees with this conclusion, however, to ensure the safety of the main
aquifers underlying the disposal areas, the USACE has completed installation of
monitoring wells at every Federally-owned Main Channel dredged disposal area. The
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groundwater monitoring program for the NJ sites has been approved by the NJDEP. The
groundwater-monitoring
program for Reedy Point North and Reedy Point South disposal
areas (both located in the State of Delaware) has been submitted to DNREC for their
approval.

EXHIBIT

#95

SYLVIA LAHIS
Comment. I believe that the dumping of toxic substances from the dredging of the
Delaware River by the Army Corps of Engineers does not tit in with these plans.
Response. The Corps has conducted extensive testing to investigate potential impacts
associated with sediment contamination. These tests have included chemical analysis of
channel sediments to determine achsaI contaminant concentrations, and biological testing
to evaluate toxicity concerns. Analysis of channel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modem society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likely that this is the result of regular dredging maintenance, which precludes
contaminants from building up over time.
The Corps also evaluated toxicity of bottom sediments by directly exposing aquatic
organisms to the sediment. Water column, or suspended solid particulate phase bioassays
were run to evaluate water quality concerns associated with the release of contaminants
from sediment into dredging or placement site water. Whole sediment, or benthic
bioassays were run to evaluate impacts to bottom dweIling organisms that would reside in
sediments placed in an aquatic environment. These tests, which ore commonly used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximate y four days old, fathead minnows hatched the previous day, and American
oyster embryos approximately two-hours at?er fertilization. These young organisms are
very fragile and sensitive to contaminants in their environment. Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment and clean laboratory sediment. All organisms ( 100°/0) survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Lastly, bioaccumulation tests were run with channel sediment ffom Delaware Bay to
evaluate the potential uptake of contaminants by aquatic organisms at aquatic placement
sites. This test allows aquatic organisms to live in the sediment for approximately one
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month, and then analyzes the animal tissues to evaluate any accumulation of
contaminants. Tests were run with the hard-shelled clam and a marine worm. Overall,
there was no evidence that contaminants accumulated in animals exposed to Delaware
Bay sediment at greater concentrations than animals exposed to clean laboratory
sediment. All tissues were representative of what one would expect of animals living in a
clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during construction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), to
develop rm acceptable protocol for this type of monitoring. To date, the Klllcohook,
Oldmans, Pedricktown North and Pedricktown South CDFS have been monitored.
Reports on the monitoring studies conducted at the Killcohook and Pedricktown North
CDFS have been provided as part of the public record. The reports provide details on
how CDFS would be monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water column resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.
Comment. First of all the Army Corps is known to have a dismal track record. They
have created environmental problems in the Mississippi River Valley and in the
Everglades that caused taxpayers millions of dollars to reverse. Whoever wants
substantial proof of what the Corps’ dredging can do, she or he can take a trip to
Kelly Island near the Little Creek Wildlife refisge. Will this area go the way of
Killcohook?
Response. Wetlands have been successfully built using dredged material in the
Chesapeake Bay. Spartina ahern~fiora began to colonize the new wetland in the first
growing season. Similar results are expected at Kelly Island since Spartina grows in
adjacent wetlands and will provide a seed source. Killcohook is a dredged disposal and
was not planned to be a wetland.
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Comment. At one of the Mayor’s Advisory Council meetings, Mayor Baker told us that
Wilmington is fortunate to have so many beautifid waterways surrounding it.
When shown a map of the city, I noticed precious waterfront land that could be
used for housing or for a public park. I was told that it would be impossible to
build there because the Army Corps has been dumping toxic dredge there for years
The area is contaminated. Why doesn’t DNREC test the areas where dumping has
already occurred to look for contaminates? It appears that the Corps thinks of this
state as a dumping ground. Once they are finished, we will hardly be able to call
Delaware a liveable place.
Response. The Corps does operate two confined disposal facilities, which are used to
maintain the navigation channel to the State-owned Port of Wilmington. These sites are
permitted by the Delaware Department of Natural Resources and Environmental Control.
We are not aware of any toxic contaminant issues associated with these sites.

EXHIBIT #96
NORMAN, BARTHLESON,
ASSOCIATION

PRESIDENT,

CAPE SHORES

HOMEOWNERS

Comment. Our Homeowners have requested in the past to be designated a “beneficial
use site” and we again request the designation. The benefits derived including economic
well being and good beaches far outweigh any potential negative effects.
Comment noted. No response required.

EXHIBIT
IRA WAYNE SPENCER,
ASSOCIATION

INTERNATIONAL

#97

LONGHSHOREMAN’S

Comments noted. No response required.

EXHIBIT#

COASTWATCH
MARYLAND

ENGINEERING

AND PLANING

OF BALTIMORE

Response. This exhibit contains Corps response to Motiva’s letter dated 27 November
2001. No response is required.
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EXHIBIT#
MAYA K. van ROSSUM

LETTER

DATED DECEMBER

99

7,2001

The Corps claimed that the study done by A.D. Little which demonstrated
high levels of toxins in Delaware Estuary sediments did not have any areas overlapping
with the Corps sampled areas. The enclosed report states “The
disagreement between USACE and Arthur D. Little (ADL) on the heavy metals
and pesticides concentrations of the Delaware River sediments are of the order
of 8000/0to 28000/0,, for similar parts of the river -- ADL values being higher than
USACE values.” (emphasis added)
Comment.

Response. The difference in contaminant concentrations between the Arthur D. Little
study and Corps studies for similar parts of the river was highlighted in the Corps 1997
Supplemental Environmental Impact Statement. However, the Arthur D. Little study
collected sediment samples from shoal areas while the Corps collected samples tlom the
navigation channel. The referenced December 1998 report prepared by researchers from
the University of Delaware does not provide any new data or actual analyses to suggest
that the deepening project would result in contaminant problems. The researchers based
their conclusions on existing studies that were not conducted within the navigation
charmel, or at locations where dredged material would be placed. They do acknowledge
that “the data collected by the USACE is recognized to be the most extensive, in most
cases, their numbers of heavy metal and pesticide concentrations of the sediment are on
the lower side compared with other published and non-published results.” However, they
criticize the data by simply stating “the conclusions appear doubtful.” No facts or direct
evidence are provided to support this position, although they do indicate that other reports
were more elaborate.
Comment. The enclosed report also discusses the need for additional research regarding
potential impacts to drinking water aquifers.
Response. An analysis of potential impacts of the project on drinking water aquifers and
groundwater is presented in the July 1997 SEIS (EXHIBT 4) in Sections 5.10 and 7.0
respective y. At the request of the Corps, the U.S. Geological Survey was tasked to make
an assessment or investigate impacts of the dredging project on the drinking water
aquifers. The concerns general 1y focused on three areas of concern.
●

.
.

(1) Dredging breaches confining unit
(2) Saltwater in river encroachment onto well-recharge areas
(3) Disposal areas effecting nearby wells

To address the above concerns the U.S. Geological Survey (USGS) subsequently
performed three separate studies. The USGS issued three separate reports as listed below.
1. Evaluation of Ground-Water Flow from Dredged Material Disposal Sites in Gloucester
and Salem Counties, New Jersey (USGS, 1995).
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2. Hydrogeologic Conditions Adjacent to the Delaware River, Gloucester, Salem and
Cumberhrnd Counties, New Jersey (USGS, 1996).
3. Selected Hydrogeologic and Chloride-Concentration
Data for the Northern and Central
Coastal Area of New Castle County, Delaware (USGS, 1998).*
* Note draft report was prepared in 1996.

A letter dated 23 Jamraryl 996 was then issued by the USGS, which summarized their
tindings and referenced these reports. USGS investigation or analysis of the above
concerns reached the following findings:
In summary, the concerns about increasing thepotentia[ for saltwater from the river to
irrrltrate into the adjacent aqrayers, either as a result of dredging through a con$ning
unit or as a result of the upstream movement of saltwater in the deepened channel can be
set aside. No signtjicant con@ning units wiil be breached and the saltwater will not
signljicantly move upstream to increase the lhreat of saltwater intrusion.
The concern thatfluids leaching from the dredged-material disposal areas could
infiltrate to the aqrdfer with recharge can also be set aside.

Since the completion of that study and in cooperation with NJDEP and DNREC, the
Corps has installed monitoring wells at all Federally owned CDFS that are or will be used
for placement of dredged material from the maintenance of the existing 40-foot Delaware
River Main Channel as well as from the deepening project in the States of New Jersey
and Delaware. Also, groundwater-monitoring
wells will be installed at the new upland
disposal sites that will be developed for the deepening project. Groundwater monitoring
plans have been submitted to NJDEP and DNREC for their approval. Upon approval, the
Corps will commence the groundwater monitoring.
Note Corps has provided responses to MAYA K. van ROSSUM LETTER
June 5,2001 as part of the June 6,2001 public workshop (EXHIBIT 40)

DATED

EXHIBIT#
JIM STEFFENS

DELAWARE

CHAPTER

OF THE SIERRA

100

CLUB

Comment. My comments pertain to certain aspects of the project, particularly the
possibility that deepening the channel may cause greater encroachment of saltwater
further up the river. This is of concern, since higher levels of salt may cause the oyster
beds in the river to become more susceptible to disease. These beds are only
now recovering from previous disease episodes.
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The Corps claim that they have modeled the effects of deepening the channel,
and that they foresee insignificant increases in salinity. However, in his
comments at the hearing on 4 December 2001, Colonel Brown made reference
to the report generated by a consultant to the Motiva refinery, who examined the
effects of the deepening project Motiva’s side channels, Colonel Brown implied
that the increased sedimentation predicted was, in the opinion of the Motiva
consultant, the result of increased salinity.
Although I have not yet seen the Motiva consultrmt’s report nor been able to
compare hk estimate of increased salinity with that estimated by the Corps, I am
concerned that there may be a discrepancyy between these two estimates,
especially since the Corps has never presented modeling data detrimental to its
case, and since I see no reason why the Motiva consultant would have a reason
to be biased against the channel deepening (all parties agree that the deepening
offers no direct benefit to Motiva).
Res~onse. The consultant to Motiva, CoastWatch, did not perform salinity modeling, nor
did they develop any estimates of increased salinity related to the proposed channel
deepening. CoastWatch incorrectly quoted and applied values of Corps-predicted salinity
change that they then used in their analysis. CoastWatch then concluded that the small
salinity changes predicted by the Corps of Engineers model for some locations under
certain conditions would lead to increased shoaling at Motiva’s facility by a factor of 1.5
to 2. We continue to assert that the documentation provided by CoastWatch is
superficial, fundamentally in error, and does not support the conclusions that are asserted.
Also, refer to Corps response in EXHIBIT 66.
Comment. I should also point out that salinity driven increases in sedimentation may
then also be a factor for the Port of Wilmington as well, particularly as the port plans to
move operations directly on the Delaware River shoreline. The additional costs
of any additional dredging must be considered in the benefit-cost analysis for the
State of Delaware, in addition to the loss of revenue to state watermen if the
oyster beds are affected.
Response. The Corps of Engineers conducted a sedimentation investigation for
Wilmington Harbor between 1998 and 2001. The effort included collection of
appropriate prototype data (tide, salinity, suspended sediment and currents) as well as
development of a state-of-the-art numerical 3D circulation and sedimentation model. The
purpose of thk effort was to determine if structural modifications could be made to the
present configuration of the port that would lead to cost-effective reductions on the
project’s shoaling rate. The study indicated that tidal circulation patterns within
Wilmington Harbor, combined with proximity to the high ambient suspended sediment
concentrations in the adj scent Delaware River, are responsible for the shoaling problem.
There was no correlation found between Wilmington Harbor salinity vmiations and
subsequent rate of shoaling.
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EXHIBIT#

LESLIE

G. SAVAGE DELAWARE

AUDUBON

101

SOCIETY

Comment. We ask the question how much water will be pulled down from the Delaware
River Water Basin in order to accommodate the project’s needs? What will be the impact
to existing wells and water supplies to the communities to our north and to the northern
parts of New Castle county that rel y on recharges from these northern sources for
drinking water supplies(for example, the Brandywine River)? Much of the region is
currently seeing drought conditions and experience drought conditions regularly during
the summer months.
Res~onse. Any volume of sediment removed from the bottom of the navigation channel
is immediately replaced by adjacent estuarine water. The volume rate of this sediment
removal is so low as to be completely negligible when viewed against the volume of
estuary water available to replace it. A typical hydraulic dredge working in the Delaware
might remove on the order of 20,000 cubic yards of sediment in 24 hours. That equates
to a volumetric sediment removal rate of about 6 cubic feet per second (cfs). For
perspective, consider that the long-term average flow rate of fresh water at Trenton is
about 12,000 cfs, or that tidal forcing at the mouth of the estuary can lead to flow rates on
the order of 4,000,000 cfs at the time of peak flood or ebb. The notion that dredging
sediment from the estuary bottom will “drain” fresh water from the non-tidal portion of
the river, or horn other places within the watershed, is scientifically unsound.
In regard to the question on impacts to “water supply” and aquifer recharge, it should be
noted that the proposed channel deepening will create no new breaches in aquifers that
provide water supply to communities of facilities adjacent to the Delaware estuary
It is our understanding that DNREC is currently studying groundwater in New Castle
County and that a new comprehensive ~oundwater model is being constructed. The
current problem of over pumping in States of Delaware and New Jersey will not be
effected by the proposed deepening project.
Comment. It has long been our assertion that the Cost/Benefit Ratio calculated by the
Army Corp of Engineers is skewed unrealistically in favor of the project. The Corp’s
calculations for the project indicate that 80% of the projected benefits of the project will
be accrued by tbe six oil refinery locations in the northernmost portion of the project area
(Marcus Hook, PA and north). They assert that much of this savings will come about
simply by eliminating the need for two lightening operations per shipment of oil. With the
need for only one, the oil companies will reduce “operating costs”. They claim that the
region will see the benefits of these reduced costs through more jobs available at the
refineries and the reduced costs will be passed along to the consumer at the pump. Since
many of those refinery locations are operating at capacity or close to capacity at current,
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the prospect of additional jobs is questionable and offset by the loss of jobs in the
Iightering industry. Historically, most oil companies do not pass these kinds of savings on
to the consumers in the region but use these to enhance their profitability to their
shareholders.
Response. In accordance with the Corps regulation, ER 1105-2-100, navigation National
Economic Development account (NED) benefits accrue from the reduction in
transportation costs and the resultant increase in the relative value of the output of goods
and services. The NED benefit analysis does not assess the potential impact on jobs or a
reduction in costs to consumers. Specific savings on a regional, state, local, or companyspecific basis are not evaluated in a Corps economic analysis to determine project
justification.
Comment. Today, there exists credible research and evidence that global warming is real
and is a result of our consumption of fossil feels, such as oil. It is also clear that to
provide long term energy without irreparable damage to our earth’s ecosystems, we must
develop cleaner burning, sustainable energy sources and reduce our dependence on fossil
fuels. With these environmental concerns in mind, along with the realization that less
dependence on foreign oil would enhance our national security, we foresee a future with
far less need for oil importation and refining. We ask the question, “Is it wise to invest
much of the taxpayer’s money in a project that offers a limited lifetime benefit, since
80% of the project benefits would be realized by precisely the kinds of companies which
we will need less of in the fature?”
Response. Comment noted on Delaware Audubon Society expectation for future of U.S.
demand for oil. However, the U.S. Department of Energy in its December 2000 report
projected that U.S petroleum imports per day wilI increase by approximately 60V0 from
the year 1999 to the year 2020.
Comment. The lack of clear liability for any unforeseen environmental damages that
may evolve over time due to the project is the greatest concern Delaware Audubon sees
for the state. The Army Corp has a “hold. harmless “clause built into all their contracts.
The local sponsor is the Delaware River Port Authority. They are the ones who we said to
have initiated the project. If this is the case, they should be the ones making the
application for the subaqueous lands permit and thus assuming the liability for damages
related to the project construction and lifetime. To date, they have not even signed the
local sponsor agreement and the Army Corp is making application to the State of
Delaware when they clearly stated they have no financial liability for remediation of
problems for the lifetime of this project. With this unclear commitment to liability, the
State of Delaware would most likely be forced to assume liability for remediation of
long-term environmental damage. The State of Delaware must not be left in a position of
being held liable for damages for this project. The cost of remediation of such damages
could make the $10 million that the state would chip in for the cost of this project look
like pocket change. Delaware Audubon asks “Does the State of Delaware have that kind
of money available to remedy all possible environmental consequences posed by this
project should we be left holding the “liability bag’’?”
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Response. If an environmental problem arises during dredging, the Corps and the
project sponsor, the Delaware River Port Authority, will be responsible for any
environmental remediation costs that occur during dredging of the Delaware River Main
Ship Channel. This responsibility will be detailed in the Project Cooperation Agreement
to be signed by the Corps and DRPA. Further, as the applicant for the DNREC permit,
the Corps is legally and financially accountable for any remediation that falls within the
permit parameters.
Comment. Delaware Audubon questions the overall benefit to the State of Delaware.
The State of Delaware is experiencing a tighter budget than we have in a number of
years. The Army Corp of Engineers has put forth a number of figures to project the
financial benefit to Delaware, if their deepening project were to occur. We would like to
see the data they used to arrive at these dollar projections. What does not appear to be
built into their financial forecast is the cost to our already established income sources on
which the project might have a negative impact. For example, during horseshoe crab
spawning season the state plays host to tourists from all over the world who come to
observe the annual northerly trek of migratory birds. Birding is one of the most popular
natore related recreational activities and generates a great deal of money both for local
businesses and governments but for the state as well. Should the already stressed
horseshoe crab population suffer further declines due to Corp activities, the
migratory birds suffer and this has a negative impact on tourism dollars taken in.
Response. The Kelly Island Wetland Restoration and sand placement at Port Mahon and
Broadkill Beach are expected to benefit spawning horseshoe crabs and the shorebirds that
feed on their eggs. Also, refer to the general responses for “horseshoe crab impacts from
sand placement” and “migratory shorebird impacts.” The potential for increased tourism
from the improved birding activities exists as a result of the proposed wetland restoration
and sand placements.
Comment. The Army Corp tells us that one of the benefits to the state is the use of sand
for beach replenishment. Delaware has an ongoing need for beach replenishment by
virtue of being a coastal state. Dredging the Delaware River Main Channel and beach
replenishment are two separate issues. Why should Delaware give the Corp a permit to
tear up 108 miles of the Delaware River, much of it containing substantial levels of
toxins, heavy metals and PCB’S to get a small portion of that sand placed on our beaches
for replenishment? If this is such a great deal for Delaware, why do we have to pay our
$10 million share of the project to allow the Corp to dump our sand on our beach, instead
of in a confined disposal site? The Corp is required to pay for disposal of dredged
materials as part of the project costs.
Response. In the Delaware Bay portion of the project, dredged material from the
deepened channel primarily consists of sand. Based on coordination, with Federal and
State resource agencies, it was concluded that this sand should be used for beneficial uses
such as beach nourisbmentkeplenishment.
Also, refer to responses on PCB ‘s.
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Comment. Ironically, the projects 80% beneficiaries are those 6 oil refinery locations in
Pemsylvania while the one oil refinery in Delaware, Motiva located in Delaware City,
would see no benefit from the deeper channel and actually be harmed. Because of the
refinery’s location on the Delaware they are unable to dock a deeper drafi ship. They are
unable to deepen their berths due to the substantial silting at their location Motiva has
officially, on the record stated they are against this deepening since they believe that the
increased main channel depth would actually increase their need to maintenance dredge
their existing berths due to increased silting over the already heavy amount. What benefit
is thereto the State of Delaware in granting a permit that helps lower operating costs to
oil refineries that operate in direct competition with Motiva while increasing operating
costs to Motiva?
Response. We do not concur that the Delaware River Channel Deepening project will
increase Motiva’s operating costs. Please refer to our detailed responses in EXHIBIT 66.
Comment.

Port of Wilmington

Delaware Audubon is thrilled to know that the Port of Wilmington is currently fiscally
sound and highly profitable. The new, world-class refrigeration units are not only a
source of great pride but represent a highly profitable niche market in fresh produce
which the Port of Wilmington has come to be known for.
Dennis Rochford adamantly states that the businesses along the Delaware River will not
be second to the Port of New York City. Delaware Audubon disputes this argument as
illogical. Irregardless of depth how could any port, including the Port of Wilmington
which lies close to 100 miles upriver, be in direct competition with a port which is
located directly on the Atlantic Ocean? Delaware Audubon instead believes that the Port
of Wilmington has the perfect opportunist y to become a regional port needed to move
goods initially brought into the Port of New York bound for Delaware and surrounding
areas. The transportation of goods by ship from New York to our region has to be at least
as cost effective as train or truck. With this kind of thinking, the Port of Wilmington
could guarantee they will continue to be profitable. Has the Port of Wilmington taken
steps to develop this type of business ventore? We strongly feel that there are many
opportunities that the Port of Wilmington could explore to provide long-term job security
and profitability, just as they have done thus far, without requiring a deeper main
channel. We note there are new ships being designed to carry larger quantities of oil in
rivers where a shallower draft is necessary. With this kind of forward thinking, it is
possible that more ships that carry other cargos will be designed for the shallower draft as
well. The Port of Wilmington must explore the whole range of business opportunities
available.
Response.
analysis.

Comment noted. The Port of Wilmington is not included in the Corps’ benefit
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Comment.
Horseshoe

Crabs

The Delaware Bay is the epicenter of spawning activity for the Atlantic Coast Horseshoe
Crab population. Hundreds of thousands of migratory shorebirds each spring depend on
abundant supplies of horseshoe crab eggs on which to refuel as they make their way north
from their wintering grounds in South America to their breeding grounds in the Artic.
The American Bird Conservancy has listed the Delawme Bay as one of 100 globally
important birding areas.
Horseshoe crabs are also commercially fished as bait for the conch and eel fishing
industries. The blue blood of tbe horseshoe crab provides a critical element in medical
research. The Atlantic States Marine Fisheries Commission places such importance on
the horseshoe crab that they opt for risk-averse policies.
The value of this amazing prehistoric creature is clear. What is unclear is why the
horseshoe crab population as a whole is stressed and declining. Much more research is
needed. It is important for us to have the time to understand what factors are forcing the
population downward before we proceed with an y project that has the potential to
magnify the stresses responsible for their decline in the first place.
Response. Refer to the general response for “horseshoe crab impacts from sand
placement”.
Comment.
Hot Spots and Analyses
Delaware Audubon disagrees with the U.S. Army Corp of Engineers that their bulk
sediment tests clearly show no large toxic contaminations that prevent the deepening.
Even their averaged sediment test results showed excessive levels of a number of heavy
metals, one pesticide and two PCBS. These test results were from the main channel and
bend areas to be widened. These results do not show data from the shallower sides of the
Delaware River, since this is not part of the original project area. However, the levels of
toxins and contaminates from these shallower areas are pertinent to the life time of the
project and tend to be higher than those found in the main channel. Sediment from the
sides will “drift” overtime to the deeper main channel. The necessary maintenance
dredging will then reintroduce these contaminates over time back into the water and food
chain. In addition, these will then be placed in the confined disposal facilities (CDF’S)
creating the possibility they could leech into gmundwater or surrounding wells, not to
mention the impact to crops and wildlife in the CDF area.
Response. The Corps has conducted extensive testing to investigate potential impacts
associated with sediment contamination. These tests have included chemical analysis of
channel sediments to determine actual contaminant concentrations, and biological testing
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to evaluate toxicity concerns. Analysis of channel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modem society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likel y that this is the result of regular dredging maintenance, which precludes
contaminants horn building up over time.
The Corps also evaluated toxicity of bottom sediments by directly exposing aquatic
organisms to the sediment. Water column, or suspended solid particulate phase bioassays
were nur to evaluate water quality concerns associated with the release of contaminants
fi-om sediment into dredging or placement site water. Whole sediment, or benthic
bioassays were run to evaluate impacts to bottom dwelling organisms that would reside in
sediments placed in an aquatic environment. These tests, which are commonly used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead minnows hatched the previous day, and American
oyster embryos approximately two-hours after fxtilization.
These young organisms are
very fragile and sensitive to contaminants in their environment. Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment and clean laboratory sediment. All organisms ( 100°/0) survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Lastly, bioaccumulation tests were run with channel sediment from Delaware Bay to
evaluate the potential uptake of contaminants by aquatic organisms at aquatic placement
sites. This test allows aquatic organisms to live in the sediment for approximately one
month, and then analyzes the animal tissues to evaluate any accumulation of
contaminants. Tests were run with the hard-shelled clam and a marine worm. Overall,
there was no evidence that contaminants accumulated in animals exposed to Delaware
Bay sediment at greater concentrations than animals exposed to clean laboratory
sediment. All tissues were representative of what one would expect of animals living in a
clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pemsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
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Despite the positive results of the tests conducted to date, the Corps intends to monitor
water quality during construction. This monitoring will insure that dredging and disposal
activities associated with the deepening project do not adversely impact the aquatic
resources of the Delaware River and Bay. The Corps has been working with the States of
New Jersey and Delaware, and the Delaware River Basin Commission (DRBC), to
develop an acceptable protocol for this type of monitoring. To date, the Klllcohook,
Oldmans, Pedricktown North and Pedncktown South CDFS have been monitored.
Reports on the monitoring studies conducted at the Killcohook and Pedricktown North
CDFS have been provided as part of the public record. The reports provide details on
how CDFS would be monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water column resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.
With regard to contaminants outside of the navigation channel “drifiing” over time to the
deeper main channel, it is not anticipated that future conditions will be significantly
different from current conditions.
Concerns about “contaminates over time... could leech (Ieadr) into groundwaler or
surrounding wells.” Studies have been conducted regarding leaching of contaminants
from disposal areas into aquifers.
In particular, a United States Geological Survey report entitled Evaluation of GroundWater Flow from Dredged Material Disposal Sites in Gloucester and Salem Counties,
New Jersey (USGS, 1995) was published which studied this concern. A letter dated 23
January 1996 was then issued by the USGS, which summarized and referenced this and
other relevant USGS reports.
The USGS conchrded that “the concern that~uids [eachingfrom the dredged-material
disposal areas cordd irq?itr-ate to the aqul~er with recharge water can also be set aside. “
The USACE agrees with this conclusion, however, to ensure the safety of the main
aquifers underlying the disposal areas, the USACE has completed installation of
monitoring wells at every Federally-owned Main Channel dredged material disposal area.
The groundwater-monitoring
program for the NJ sites has been approved by the NJDEP.
The groundwater-monitoring
program for Reedy Point North and Reedy Point South
disposal areas (both located in the State of Delaware) has been submitted to DNREC for
their approval.
Comment. A number of years ago, a public health advisory was issued asking everyone
to not eat fish caught in the Delaware River north of the C&D Canal due to dangerously
high levels of PCB contamination. PCB’S are known carcinogens and that public health
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advisory is still in effect today. Delaware Audubon finds it hard to swallow that there is
no toxic contamination in the same river locations where there is a public health advisory
against eating fish caught there.
Response. Because of PCB concerns in the Delaware Estuary, the Corps conducted a
bulk sediment investigation using state-of-the-art, high-resolution techniques for
detecting PCB congeners. Sediment cores were collected at 15 channel sites throughout
the estuary and divided into surface and sub-surface samples. Samples were assayed for
80 separate PCB congeners. The concentrations of all PCB congeners were summed to
determine the total PCB distribution at surface and sub-surface collection sites. The
high-resolution PCB tests demonstrated that PCB concentrations in the navigation
channel were low and within an acceptable range, based on New Jersey and Delaware
guidelines. Study results indicated that concentrations of PCBs in the channel were I to 3
orders of magnitude lower than concentrations in shoal sampling locations of a previous
study.

EXHIBIT #102
JIM BRYANT
Comment. As a Follow up to my letter 1I -13-0 1,to you entered into the record for
hearing 12-05-01 asthislettm will bealso, dredging of the Delaware should notevenbe
considered until the US-EPA stops the source of the toxic polhstants flowing into the
river. Many of thequestions inthe hearing of 12-05-01 were conceding thequestionof
liability for an environmental catastrophe. You may rest assured that if anyone distributes
this sand and dredging spoils onto the beaches, wet lands or in stockpiles there will be
astronomical health and environmental problems far exceeding those of Times, Beach,
Missouri, Great Lakes and Love Canal NY because it is the same type of pollutant.
Irrespective of national and international data relating to major health concerns; including
cancer, overshadowed by the events of 9-11, Secretary DiPasquale of DNREC
(Secretary’s Order No. 2001 -AO042) permitted the continued release of the toxic
environmental contaminants on the general population including thousands of children in
approximately eights schools. Both diabetes arrdcarrcer merarnpant inthe area The
report presented by Mr. Ali Mirzalkalili DNRECis aterroristic settopurposefirlly
contaminate the food supply.
Response. There is no evidence to support the contention that the Delaware River main
channel-deepening project would adversely effect Delaware River natural resources or
human health through release ofsediment contaminants. The Corps has conducted
extensive testing to investigate potential impacts associated with sediment contamination.
These tests have included chemical analysis of charnel sediments to determine actual
contaminant concentrations, and biological testing to evaluate toxicity concerns.
Analysis of channel sediments has indicated that contaminants that are present, primarily
heavy metals, are at concentrations considered low to medium.
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With regard to toxicity concerns, several different species of aquatic organisms were
exposed to channel sediments, using procedures approved by the U.S. Environmental
Protection Agency. Thetests, which ~ecommonly
usedtoevaluate
thequalityof
dredged material, resulted incomplete sumival ofall individuals. These results strongly
indicated that channel sediments are nontoxic. Other tests were runto evaluate the
potential for contaminants to accumulate in the tissues of organisms that would live in the
sediment placed for beneficial uses in Delaware Bay. Alltissues analyzed from these
tests were representative of what one would expect from organisms living in a clean
environment.
Other State and Federal resource agencies have also reviewed the Corps’ sediment
quality data. The States of Delaware, New Jersey and Pennsylvmia have approved the
deepening project by tinding it consistent with their respective coastal zone management
programs. The U. S. Enviromental
Protection Agency stated: <`EPA continues to believe
that there will be no adverse impacts associated with the disposal of sediments generated
bythe project.” The U. S. Fishand Wildlife Sewicestated: ``Results ofchemicalmalyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”

EXHIBIT
ANDEREW

#103

LORENZ

Comment noted no response needed.

EXHIBIT #104
ROBERT

D. CUNNINGHAM,

Jr,

Comment.
I. TOXINS
The Army Corps of Engineers has conducted extensive testing
of river bottom samples for the presence of toxins. I request
that the following information be released and be made readily
available for inspection:
1. List the substances tested for, the mean values of the
concentrations obtained, and the range of values found, for
the samples obtained by the Corps, and any samples obtained
by private indust~ around any side channel or berthing area
that would anticipated to be dredged by either the Army Corps
or by the private sector.
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2. It might be anticipated that some compounds are found in
high concentrations in river bottom samples obtained upstream,
or closer to the river bank, than concentrations of the same
compounds found in the lower reaches of the river-or the
shipping channel itself. Please describe any such variation,
specifying the compounds involved.
3. The Army Corps of Engineers have routinely replenished sand
along Rehobeth Beach in Delaware, with samples of the sand
analyzed before replenishment. Please list the compounds tested
for, the mean concentrations, and ranges obtained for the sample
of material obtained preceding the most recent beach repleni sh
in Rehobeth or other nearby resort beach area.
4. Permissible

values for toxic compounds have been set
by the Environmental Protection Agency. These guidelines have
been recently revised. Please describe the recent revision
impermissible levels and testing procedures, and list the
current ranges of acceptable concentrations.
5. At the recent public hearing on the Delaware River deepening
project, someone introduced a study regarding toxicity due to
chronic exposure. Please describe this study. Using the range
of values obtained from river bottom core sample testing, does
this study indicate a hazard to aquatic life from the current
concentrations of compounds present in the river bottom?
Response.
1. Acomplete discussion of thesediment quality analyses conducted for both themain
navigation chmeland
pfivate befihing areas isprovided inthe CoWs July 1997
Supplemental Environmental Impact Statement, which has been made part of the public
record (EXHIBIT 4).

2. Contaminmt concen&ation differences were found between theup-tiver and bay
portions of the project, and between shoal areas of the river and the navigation channel.
This information is provided in the Corps 1997 Supplemental Environmental Impact
Statement.
3. fie Co~shas notnoufished my beaches
at Indian River Inlet. Past beach nourishment
of Delaware. The CoWsdoes have Federally
beaches along the Atlantic coast of Delaware,
constructed.

along the Atlantic coast of Delawme except
projects have been conducted by the State
authorized projects tonoufish some
but those projects have not been
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4. ~eCo~sis
notawae ofany Federal standards forpemissible
levels of
contaminants indredged material. Dredged material contaminant evaluations have been
conducted using the U.S. Environmental Protection Agency/U.S. Army Corps of
Engineers guidance document titled: Evaluation of Dredged Material Proposed for
Discharge

in Waters of the U.S.-

Testing Manua[(Inland

Testing Manua~ EPA-823 -B-

98-004, dated February 1998. Aspartofthese
evaluations the Corps hasused sediment
guidelines that are employed by the States of Delaware and New Jersey. This
information is provided in the 1997 Supplemental Environmental Impact Statement.
5. This study was made part of the public record by Mr. Jim Steffens, Chair, Delaware
Chapter of the Sierra Club. With regard to the draft NOAA study (1 0/26/00), the
following information should be noted. In Delaware Bay (strata 11-14), aIl sampling
sites (39-6 1) except site 57 had no contaminant concentrations above an ERL level. Site
57 is located in Maurice River Cove near the New Jersey shoreline, far removed from the
navigation channel. With regard to toxicity testing in Delaware Bay, there was no
toxicity observed in Delaware Bay sites (strata 11-14) for the sea urchin fertilization
toxicity test or the human reporter gene system (Cytochrome P450) response test. In
addition, amphipod mortality observed from Delaware Bay sites was not statistically
significant from controls. While there appeared to be some toxicity observed with the
Microtox @ test, the report is not clear on the significance of this information. Delaware
Bay sites closest to the navigation channel (sites 47,49 and 52) were among the lowest
relative to response levels. Overall, the report does not raise concerns relative to the use
of Delaware Bay material for habitat creation. In up-river locations there were sampling
sites with contaminant concentrations that exceeded ERLs and occasionally ERMs. It is
not possible to comment on actual contaminant concentrations because concentrations
were not provided in the report. In addition, some sites did exhibit toxicity relative to at
least one of the tests that were run. It is not clear from the report if any of the sampling
sites were in the navigation channel. Also it should be noted that in this portion of the
river dredged material would be removed from the aquatic environment and placed in
confined disposal facilities on land
Comment.
11. BLUE CRABS AND OYSTERS
Routine maintenance dredging of the Delaware River shipping
channel has been ongoing for decades. Have there been studies
of the effect of this dredging on oyster and blue crab
populations? If so, what did these studies show. At the public
hearing, someone stated that there are new ongoing studies of
these two species and the effect that the dredging project may
have. I would like to obtain these studies when available.
ReSponse. Refer to the general responses for “impacts on over-wintering female blue
crabs” and “oyster impacts”. These studies are available on the Philadelphia District
Information Network at http: //www.nap.usace. arrny.mil/cenap-pl/deldocs.htm
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Comment.
HI. SALT WATER
REFUGE

INCURSION

AT PRIME

HOOK NATIONAL

WILDLIFE

At the public hearing, someone stated that because of beach
erosion, saltwater incursion is now a problem at Prime Hook
National Wildlife Refuge. If the dredging project does not
occur, what plans are there for replenishment projects to protect
Prime Hook from saltwater incursion?
Response. Prime Hook is not a Corps of Engineers project, so we have no knowledge of
the referenced problem, and would have no responsibility or authority to address the
problem, unless specifically requested to do so by Congress or another agency.

Comment.
IV. PEA PATCH ISLAND
Pea Patch island, site of a heron rookery, is threatened
with erosion. Does the Delaware River deepening project include
plans to restore and stabilize erodable areas of Pea Patch
Island? If the dredging project does not occur, is there an
alternative project being planned to protect the island?
Res~onse. The restorations of areas that have eroded on Pea Patch Island are being done
under separate authorities, not the Delaware River Main Channel Deepening Project and
have received permits from DNREC. Wetlands Permit WE-075/99 permitted
construction of a 1,050 linear foot stone breakwater (South Breakwater) on the southeast
shore of the island, and Wetlands Permit WE-278/00 permitted the construction of a 650
lineal foot stone breakwater (North Breakwater). Both of the breakwaters have been
constructed. DNREC and the Corps are currently investigating additional erosion control
at the northeast side of Pea Patch Island.

EXHIBIT
ED HAZZOURI,

SUNOCO,

INC.

Comments noted. No response required.
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#105

EXHIBIT
STEVE CALLANEN,

SIERRA

#106

CLUB

Comment. Howmany andwhat percentage oftieexisting
docking andshiploadin~offloading facilities in the ports of Wilmington, Philadelphia and Camden, NJ, are designed
to accommodate “super size” vessels. How many and what percentage of the corporations
using these ports have committed to increasing the size of their docking facilities and the
depth of their berthing spur channels if the river is deepened to 45-feet?
Resrronse. Post-pmmax
containm vessels thatwill smethepoti
aremerely one step
from the panamax class, and are not “supcrsize” vessels. Also, the tanker fleet will not
change with the channel deepening. The above vessels can be accommodated by the
existing port facilities. Co~sdoes notrequire alegally binding wtitten commitment from
potential beneficiaries to deepen their berths. Also, refer to response in EXHIBIT 114.
Comment. ~ePofiofNew
Yor~ew
Jersey islimitedby the~ount
ofavailableopen
space surrounding its docks that is needed for the short term storage and sorting of
shipping container (i.e., box) modules. The problem is so severe that consideration has
been given to transporting all off-loaded shipping containers by rail to a distant rail-hub
sorting location – perhaps somewhere in Pennsylvania. Do adequate open spaces, and
railroad and trucking facilities exist around the ports of Wilmington, Philadelphia and
Camden, NJ, to accommodate the increased physical volume of container modules that
“super size” container ships could generate?
Response. Yes. The Delaware River port facilities for containers do not have the same
capacity problems as described above for the Port of New YorkiNew Jersey.
Comment. It is significant that practically all of the new “super size” container vessels
that require a deeper Delaware River are owned by foreign shipping companies, Hence,
U.S, taxpayers are being requested to substantially subsidize foreign commercial shipping
operations. Is this equitable? The GAO and the Corps should be requested to determine
the revenue, resulting from a deeper Delaware River that will go into the coffers of giant
foreign corporations.
Response. The Corps regulation for the benefit analysis of deep-dratl navigation studies,
ER 1105-2-100, requires the calculation of navigation transportation cost savings to the
national economic development account from the more efficient movement of
commodities. Regional, state, local, or company-specific impacts are not included in the
analysis.
Comment. In literature distributed at the 5 December hearing, the Corps stated “It is true
that the Corps analysis does not count any national navigation benejifs for the State of
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Delaware because it does not have directly benefiting facilities located on the Delaware
River. ” The Corps also stated that “Duringproject construction, based on an inputoutput economic model oftlre tri-.rtate region Delaware may accrue thefollowing
indirect economic bene~ts from construction of the project: 300 jobs, $31 million in
wages, $60 million in total revenues into the state’s economy, $.4 mi[lion in state and
local tax receipts. ” Over what time period are these benefits spread? If these workers

earn a total of$31 million in wages, how do they generate an additional $29 million over
and above their salaries, to equate to $60 million in total revenues into the state’s
economy? The Corps should be requested to provide a detailed explanation of
how Delaware’s “indirect economic benejits” were derived, and the GAO should be
requested to confirm the validity of these claimed “indirect economic benefits. ”
Response. A set of the narrative and backup data for the indirect economic benefits from
constmction is provided as part of this submission on CD ROM. Indirect benefits were
not included in the determination of project justification.
Comment. The point of the above listed initiatives is that they conclusively demonstrate
the Corps’ continuing efforts to promote and implement the dredging of NY/’NJ and
Norfolk port channels deeper than 45-feet. In view of these project plans, the
Philadelphia District Office of the Corps should be required to explain how the proposed
deepening of the Delaware River to 45-feet will keep the Ports of Wilmington,
Philadelphia and Camden, NJ, on a competitive par with these deeper East Coast ports.
Do Corps plans possibly exist for future dredging of the Delaware River to depths greater
than 45-feet.
Based on the rationale of attempting to make Delaware River ports “competitive” with
neighboring Atlantic Coast ports, what is the point in deepening the Delaware River to
“onl y“ 45-feet if the Port of New York/New Jersey is to be increased to more than 50feet?
Unfortunately, deepening the Delaware River will not decrease the 103-mile distance
from the Atlantic Ocean to the ports of Philadelphia and Camden. Hence, these Delaware
River ports can not be expected to achieve and maintain competitive equality with those
in the New YorkiNew Jersey and Norfolk areas by means of dredging. This 103-mile
geographic handicap needs to be accepted and factored into the cost effectiveness of
fiture regional port development and dredging plans.
Response. The economically justified deepening of the Delaware River channel to 45
feet was analyzed in terms of navigation transportation cost savings to the national
economic development account for tonnage specifically moving through the port, not on
a competitive basis with deepening plans for other ports. No plans to deepen the
Delaware River beyond 45 feet are active presently nor expected in the future (which
would first require Congressional study authorization and funding).
Comment. If the river is dredged to 45-feet, the Army Corps of Engineers will have to
dispose of 29.3million cubic yards of dredge spoil, a volume equivalent to the cross-
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sectional shape of a football field extending for 3.1 miles. (NOTE: In literature
distributed by the Corps at the 5 December hearing, the total dredge spoil volume was
given as 29.3-million cubic yards-a reduction of 3.7-million cubic yards horn the
previously reported figure of 33-million cubic yards.) In addition to the need to initially
dispose of this mammoth amount of dredge spoil, the environmental
and monetary cost
of disposing of 1.1 million additional cubic yards per year of “maintenance”
dredge
spoil, above the 5 million cubic yards currently dredged to maintain the 40-foot channel,
should be determined. Will taxpayers be expected to fund these never ending escalating
costs? Perpetual “maintenance dredging” costs in the out-years need to
be accurately determined and identified up-front as a portion of the estimated total cost of
this project.
The costs for disposal of dredged spoil are rapidly rising due to the increasing scarcity of
disposal locations, and the increasing need for confined disposal of contaminated
sediments. Unknown is the hidden cost of the cumulative environmental darnage being
caused by massive annual dredging.
Response. There is adequate capacity at the existing Corps upland confined disposal
facilities in combination with added capacity of the proposed new sites to accommodate
the initial dredging quantity plus 50 years of maintenance dredging. The Corps budget as
provided by the executive Branch of the US Government includes continued maintenance
of our country’s navigable waterways.
Comment. The Corps states that “Delaware Bay sand slated for placement on the
beaches has undergone chemical and biological testing. The results show the sand to be
clean material.
and, in terms of appearance and texture, will be essentially the same as
what is now on the beaches. ” The Corps should be required to validate this claim by

presenting grain size measurements taken from a suitable diverse number of sediment
samples from the Delaware River dredge site and the Rehoboth/Dewey Beach area. The
percentage of silt and clay in the Delaware River dredge site samples also should be
provided.
Response. The Corps has performed extensive sampling and analysis of the material to
be dredged. Based on those studies and tindings, the material to be dredged for any of the
Delaware Bay Beaches or Dewey-Rehoboth Beach is appropriate for placement as beach
fill.
Comment. The Corps claims that “approximately $34 million in project funds will be
spent to place sand on Delaware Atlantic Coast and Bay beaches such as Broadkill
Beach, Port Mahon or Rehoboth Beach/Dewey Beach. ” The GAO should substantiate the
true unbiased value of these purported “beneficial uses” to Delaware. The dollar amounts
that it will cost the Corps to move dredge spoil to these beach locations is not equivalent
to the value of the sand to Delaware. For example, it has been reported that the Corps
proposes moving 1.44 million cubic yards of “primarily good quality” sandy spoil to
Rehoboth Beach and Dewey Beach. It should be noted that a plentiful supply of
extremely “clean” beach sand exists at the northern tip of Cape Henlopen, hr a 4 January
2001 letter addressed to DNREC’S Mr. Robert D. Henry, Mr. Daniel L. Hussin, Vice
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President, Great Lakes Dredge & Dock Company, stated that a hopper dredge could be
loaded at the Cape Henlopen borrow site and sand could be bottom dumped in the
littoral drift zone at Rehoboth Beach and Dewey Beach for a unit cost between $2.40 and
$2.90 per cubic, with a mobilizatiorrldemobilization
cost of $100,000-$200,000. At these
estimated commercial prices, the maximum value of 1.44 million cubic yards of high
quality beach sand is approximately $4.5 million (i.e.,(1 .44 million c.y. x $2.90 per c.y.)
+ $300,000)), assuming that Delaware paid 100% of the cost. The existing federal costsharing program for beach replenishment would reduce Delaware’s cost for this sand
considerably.
Response. Refer to response to questions (38,39,40) on costs for beach placement in
EXHIBIT 73.
Comment. Replenishment of eroded beaches at seashore parks does not qualify for
federal funding because beach nourishment projects reportedly must be justified on the
basis of preventing flood damage to private and public property. According to a 1995
Corps report federal policies “virtually limit shore protection projects to densefy
developed areas with high economic value. ” Assuming that this policy is still in effect,
on what basis does the Corps justify spending $40 million in project funds to restore a
wetland on Kelly Island? If the Corps has discretionary authority over how it
disposes of dredge spoil for wetland or beach replenishment purposes, Delaware
should insist that dredge spoil sand from the Delaware River be placed on the badly
eroding Atlantic ocean shoreline of Cape Henlopen State Park in the vicinity of the
two historic World War 11 lookont towers that are now in the surf zone. Delaware
apparently
cannot afford the cost of replenishing the ocean shoreline of Cape Henlopen
State Park.
Response. As part of the Delaware River Main Channel Deepening Project, a disposal
plan was developed and coordinated with the Federal and State resource agencies
considering beneficial uses of sand material. The State of Delaware expressed interest in
the restorationlprotection of Kelly Island. As a result, this site was given consideration in
the development and subsequent evaluation of a disposal plan. This disposal plan
addressed beneficial use of dredged material considering environmental impacts and
costs.
Comment. It has been reported in the newspapers that the Corps is offering beach
replenishment dredge spoil to Delaware “free of charge.” Something is wrong with this
claim. Nothing is free. All costs, whether incurred by the federal government or the
states, need to be accurately accounted for and included in the estimated cost of the
proposed Delaware River deepening project.
Response. The cost of placing sand material to Delaware Beaches is included as a
project cost for the Delaware River Main Channel Deepening Project. The Federal
Government and the project sponsor (Delaware River Port Authority) will cost/share the
cost for placing the sand material.
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Comment. The Corps states that “Approximately $40 million in project funds will be
spent at Kelly Island to place 2.4 million cubic yards of dredged Delaware Bay sand to
restore 60 acres of tida[ wetlands andprotect
welland. ‘‘

approximately 5,000 feet of eroding tidal

Man-made wetlands often are of questionable value and have been shown to possess
diminished ecological value when compared to natural wetlands. This is not surprising
considering that it has taken thousands of years to create the unique soils that form the
foundation of coastal Delaware wetlands. The monetary value the Corps assigns to maumade wetlands should be questioned.
Response. The project at Kelly Island creates approximately 60 acres of new intertidal
wetlands while protecting thousands of additional acres of wetlands. In addition it
provides over 1 mile of horseshoe crab habitat along the shoreline. The site will
specifically protect the existing shoreline against continued rapid erosion, which since
1993 has retreated an average of over 300 feet along the mile stretch and in some areas
over 500 feet. The Corps hasn’t assigned any monetary value.
Comment. Dr. DeIvin S. Fanning, Prwfessor of Soil Science, University of Maryland,
documents that practically nothing grows on dredged spoil from brackish water because
the “soils that form on the dredged material are likely to be active acid sulfate soils. ”
Copious amounts of lime must be added to these soils before much of anything will grow
in them, except for invasive phragmites weeds. (“Coastal Acid Sulfate Soils,” by D. S.
Fanning and S. N. Burch, American Society of Agronomy, Crop Science Society of
America, Soil Science Society of America pp.921 -937, copyright 2000.)
Response. The dredged material that will be used to restore the marsh at Kelly Island will
be subject to tidal flow twice a day. Under these conditions, even if the material was
potential acid sulfate soil, it would not become acidic because it would remain anaerobic
(Fanning, D. S., University of Maryland, Personal Communication with John Brady, U.S.
Army Corps of Engineers, January 15, 2002). Dredged material from brackish water has
been used to build inter-tidal wetlands with Spartina alterstflora in the Chesapeake Bay.
Comment. The Corps should be required to estimate the total bio-mass and diversity of
benthic organisms that will be killed by dredging 29.3-million cubic yards of sediment
from the Delaware River, and to estimate the total bio-mass and diversity of benthic
organisms that will be killed as a result of burial under the millions of cubic yards of
dredge spoils to be dumped along shoreline beaches and wetlands.
Response. Refer to the general response for “impacts on benthic communities”.
Comment. What will be the consequences to the environment and the Delaware tourist
economy if the dredge spoil transported to these beaches contains excessive amounts of
black silt and clay? Will the Corps assume all costs associated with repairing, or
attempting to repair, environmental damage that could possibly result from this massive
dredging project?
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Response. Based on conducted Corps sampling and subsequent analysis, the material to
be transported and placed to these beaches does not contain excessive amounts of silt and
clay. The amount and type of material being dredged from the main channel is
appropriate for the designated beaches.
Comment. What is the increased likelihood of collision or grounding accidents during
the navigation of “super size” vessels in a 103-mile Delaware River channel whose width
will not be increased? “Super size” vessels in motion possess considerably more inertia
which limits their maneuverability - especially in tight quarters. What will be the
maximum allowable speed of “super size” vessels in the Delaware River channel?
Response. The design vessel (crude oil tanker) will be the same with the deepened
charnel as the design vessel for the current channel depth, so there will not be any safety
impacts.

ExHIBIT#lo7
ROBERT D. BESWICK,

JR.

Comment. 3) It was stated that the Corps of Engineer’s 1997 SEIS
is not in compliance with current Federal Environmental
requirements in that it does not address certain
environmental concerns which have been identified since
completion of the 1997 SEIS, such as disposal of the dredged
material and other items.
Response. Appropriate supplemental NEPA documentation associated with the
individual beach nourishment projects will be prepared to evaluate placement of main
channel sand on selected beaches.
Comment. Motiva representative stated the proposed channel deepening
would be harmful to their operations. A person addressing
the City of Wilmington Port operations stated that the
channel deepening would help the Wilmington Port but he gave
no specific details on how that economic benefit could occur.
His conclusion of economic benefit to Wilmington is highly
suspect since there is no proposal to deepen the Wilmington
Port to 45 feet and he did not address port capacity itself.
I can’t believe that Delaware is being asked to help finance
this very questionable $311 million project.
Several of the speakers stated that there needs to be a
comprehensive anal ysis of total Delaware River charmel and
all Delaware River Port operations to determine just what
channel depth is needed to properly handle all ports using

175

the Delaware RNer. Such a study should consider the channel
depth required to support existing and/or financed port cargo
handling, storage and transportation capacities. All port
and river requirements should be coordinated and in balance
rather than undertaking unsupported dredging needs. This
should be done before Delaware makes its major decision on a
potentially very environmentally damaging channel deepening
which may not even be needed or justified.
Response. Please refer to response (EXHIBIT 66) to Motiva’s concerns on impact of
the deepening project. No project benefits are claimed for Motiva and Port of
Wilmington.
Comment. 6) The Corps says the liability issue will be spelled out in
an agreement being negotiated with DRPA but that agreement
would only be finalized afier the Corps obtained the Delaware
permits to proceed with the dredging. The Corps previously
indicated it is not assuming any financial responsibility or
liability for damages resulting from their proposed project.
This is a totally unreasonable position and one which should
be unacceptable to the State of Delaware. The Corps has
never been cooperative with the State of Delaware on this
project as evidenced by initially ignoring the State’s
requirement for a dredging permit until receiving pressure
from our Congressional delegation. They also have
continual y ignored all previously stated environmental and
economic objections to this dredging proposal, regardless of
the source of objection. The Corps made statements that they
would monitor environmental affects during construction but
did not indicate what they would do if a negative event
occurred. I seriously question that they would stop the
dredging regardless of what was happening to the environment.
The Corps has adequately proven over the years that the State
of Delaware must have every issue totally resolved to our
satisfaction before giving them any approval to proceed.
Response. If an environmental problem arises during dredging, the Corps and the project
sponsor, the Delaware River Port Authority, will be responsible for any environmental
remediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detailed in the Project Cooperation Agreement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any rcmediation that falls within the permit
parameters.
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EXHIBIT
PETER S. MARTIN DELAWARE

WILDLANDS,

#108

INC.

Comment. The Main Channel Deepening and Delaware Ports: Wilmington and
Delaware City/Motiva
Attachment 1 is a summary of information found in several Journal of
Commerce articles, and in a report of a seminar sponsored by the Ports of
Philadelphia and Camden. It is important to understand that the Port of
Wilmington has developed its economic success as a “niche” port
specializing in refrigerated cargo, such as fruit and meat, and as am
automobile shipping and receiving port. The fruit and meats are mostly of
Pacific ongin and the main automobile contract has been with VW.
Present and future shipbuilding and merchant shipping trends do not
support the need for a deeper main channel. Indeed, port depths greater
than 45 feet are the exception rather than the rrde. Most of Wilmington’s
refrigerated cargo arrives from the Pacific and utilizes the Panama Canal,
which is limited to vessels of less thrnr 38 feet in dratl Present and future
automobile carriers will have drafts of 30 feet or less. The operator of
DeIaware’s only retinery/port has indicated that it does not support the
Main Channel Deepening. Predicted shipping trends indicate that
Delaware’s Ports can and will have continued success with the current
existing channel depths.
Response. No benefits are claimed for either the Port of Wilmington or Motiva in the
economic anal ysis of the national economic development account to determine project
justification. For the state of Delaware, potential indirect benefits will result from project
construction and from sand placement at Delaware Beaches and Kelly Island.
Comment.
Kelly Island and Port Mahon
Combined sand losses from the Port Mahon and Kelly Island projects are estimated (by
the ACOE) to average in excess of 56,000 cubic yards per year. This material will have a
significant negative impact on the adjacent benthic communities, inchrding oyster beds,
and will probably increase deposits in the Mahon channel. Increased shoaling at the Port
Mahon fiel pier is also high] y probable. In both projects, the artificial horseshoe crab
beaches of optimum slope would be short lived and unsustainable without continual sand
replenishment.
Response. Refer to the generaI responses for “monitoring”, “horseshoe cmb impacts
from sand placement”, and “oyster impacts”. The benthic communities that occupy the
“footprint” where the Kelly Island project is proposed have gained that habitat over the
past century (or more) as a direct result of natural erosion of Kelly Island wetlands.
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Coordination with environmental agencies has suggested that it might be a better use of
Delaware’s naturaI resources, in particular its remaining wetland habitat, to protect and
restore Kelly Island.
Sediment placed at Kelly Island will not adversely impact oyster resources in Delaware.
Fine-grained sediments will be confined within and protected from release by the sand
dike at the perimeter of the project. Sand that constitutes the material for dike
construction will be subject primarily to transport in the alongshore direction,
predominantly to the north. Our evaluation of potential offshore transport of sand from
the dike to the oyster areas indicates a low probability of impacts. In addition, there is an
oyster and sediment monitoring plan in place for Kelly Island that will indicate if sand is
being transported toward the oyster areas well before adverse impacts could occur.
The combined action of waves and tides will reshape the sand placed to build the Kelly
Island confinement dike into a “natural beach” configuration. As such, the slope that
results in the intertidal zone will be conducive to horseshoe crab transit and spawning
activity. It will certainly be a more suitable habitat for horseshoe crab spawning than the
present eroding wetland scarp at Kelly Island or the stone revetment at Port Mahon.
Comment. In combination, these projects provide no sustainable horseshoe crab habitat,
and pose significant environmental threats to adjacent benthic communities. There is no
enhancement of biodiversity, but rather a threat to biodiversity.
Response. Refer to the general responses for “monitoring”,
from sand placement”, and “oyster impacts”.

“horseshoe crab impacts

Comment. In summary, the ACOE permit should be denied for the following reasons:
. there is no demonstrated economic benefit for the State of Delaware
●
the Kelly Island and Port Mahon projects have no ecological, environmental, or
habitat benefits for the State of Delaware
Response. Concerns benefits to Delaware, as the Port of Wilmington pointed out during
the June 6,2001 public workshop and December 4,2001 public hearing, the project will
make the port more competitive in the world market and will enhance its ability for
economic growth if facilities are shifted direct] y onto the Delaware River with access to
the 45-foot channel. In addition, consider these benefits:
●
Approximately $30 million in project fiurds will be spent at Kelly Island to restore
60 acres of tidal wetlands, protect approximately 5,000 feet of eroding tidal
wetlands, and increase horseshoe crab spawning habitat
●
Approximately $44 million in project funds will be spent to restore state-selected
Atlantic Coast and Delaware Bay beaches.
. During construction, Delaware may accrue indirect economic benefits associated
with 300 jobs and millions of dollars in wages, state revenues, and state and local
tax receipts.
No benefits are claimed for either the Port of Wilmington or Motiva in the economic
anal ysis of the national economic development account to determine project justification.
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The access channels into both facilities are shallower than the current 40 foot depth of the
Delaware River main chameI and are expected to remain so in the future. For the state of
Delaware, potential indirect benefits will result from project construction and from sand
placement at Delaware Beaches including Kelly Island and Port Mahon.
A description of the Kelly Island wetland restoration is included in the permit application
and is summarized here. This project has been coordinated with DNREC and Federal
resource agencies and a plan has been developed to make sure that the environmental
goals are achieved. Refer to the attached Kelly Island Wetland Restoration goals and
objective table dated November 2000. The Kelly Island Project is a wetland restoration.
The main purposes of the project are to restore intertidal wetkmds using dredged
sediment from the deepening of the Delaware River navigation channel, stem erosion of
the Kelly Island shoreline, provide extensive sandy beach for spawning horseshoe crabs,
and provide continued protection to the entrance of the Iviahon River.
Restoring wetlands in this environmentally sensitive area has been a high priority for the
State of Delaware. A plan has been developed with the assistance of the Federal and
State resource agencies to restore 60 acres of intertidal habitat. The site will be
constructed as an impoundment and remain as such until the sediments consolidate and
vegetation becomes established. At that time, the State of Delaware will decide whether
to open the site up to unregulated tidal inundation. The option to convert back to an
impoundment will be maintained. Following construction, the site will be monitored to
insure that the goals of the project are met and that no adverse impacts occur, particular y
impacts to oyster beds.
The sand placement at Port Mahon is described in the SEIS (1997) (EXHIBIT 3).
Placing sand at Port Mahon is expected to benefit horseshoe crabs. Refer to the general
response for “horseshoe crab impacts from sand placement”. Also refer to the general
response for “monitoring”.

EXHIBIT
JOHN C. DRAGONE,

MARITRANS

OPERATING

COMPANY

#109

L.P.

Comment. The Corps continues to present material as fully founded and factual but
when pressed for clarification and justification it continues to provide little if any reliable
data to support its positions. The following are examples:
1. Including stand alone projects (Kelly Island& Port Mahon) in the cost benefit to
the State of Delaware for the main channel project.
2. Stating that the project will bring 300 jobs to Delaware without providing data to
support the claim. How long will they be employed? Will they be Delaware
residents? What current businesses and residents will suffer as a result
of the project?
3. Dismissing Motiva’s concerns shortly before the hearing after waiting several
months to respond to the issues they raised at the June 6th public meeting and not
providing any analysis as to why at the public hearings.
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Response. Kelly Island Wetland Restoration Project is not a sand alone project, as this
project has not been authorized for construction by Congress. At this time, this project
can only be constructed as part of the Delaware River Main Channel Deepening Project.
Justification for the Delaware River Main Charmel Deepening Project was based only on
navigation transportation savings to the National Economic Development account. The
narrative and backup data for the generalized regional input-output model are provided as
part of this submission on CD ROM. For this analysis, employment involves the project
construction period only.
Concerning

coordination

with Motiva, the following is a summary.

The Corps of Engineers did not “wait several months” to respond to the issues raised by
Motiva at the June public meeting. The first meeting on Motiva’s operation was held at
Delaware City on 17 April 2001. The meeting was attended by three Motiva personnel,
five from Motiva’s contractor, CoastWatch, and one member of the Philadelphia
technical staff. Neither Motiva nor CoastWatch provided any information at that time
supporting the claim that the Delaware Deepening project would adversely impact
Motiva’s operations. The principal outcome of the meeting was a request by CoastWatch
for the Corps of Engineers to provide additional information on Delaware estuary salinity
conditions, the Delaware 3D salinity modeling effort, and information pertaining to a 3D
numerical sediment transport study performed in 2000 – 2001 by the Corps of Engineers
for Wilmington Harbor – Christina River.
On 18 April 2001, one day atlcr the initial meeting, the Corps of Engineers provided the
first of several transmittals of data and reports to CoastWatch. There was no response by
CoastWatch to these data transmittals until 21 June 2001, when CoastWatch president
Mr. John Klein called to request additional information. That information was provided
to CoastWatch via email and mail on 25 June 2001. CoastWatch made additional
requests for data and these data were sent on several dates, including 20 and 26 July 2001
and on 21 August 2001.
The first information provided by Motiva or CoastWatch to the Corps of Engineers was a
letter report dated 27 November 2001. This report was received in our office on 28
November 2001, four working days prior to the 4 December Public hearing. The Corps
of Engineers provided initial review comments to Motiva on 30 November 2001. In view
of the fact that the CoastWatch report included only nine pages of text with a limited
review period, the Corps characterized comments as “initial.” We standby our initial
observation that the material provided to us is too abbreviated and superficial to lead to
the conclusions promulgated by Motiva and CoastWatch.
In view of these facts, it is evident that the Corps of Engineers responded promptly and
professionally to every request for information and technical assistance made by Motiva
and by CoastWatch.
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Comment. The Port of Wilmington states that its long-term health depends on the
dredging project since it would allow them to expand. However, what credence can be
placed in this statement when the Port never took advantage of the existing channel depth
that presently allows for expansion. This position appears to follow the national trend of
Port Authority’s never to criticize a dredging project whether it benefits that particular
port or not. You camrot base cost benefit analysis for the State on the assumption that the
Port may expand and make huge capital expenditures in the future to accommodate
unidentified customers and trades,
Response. The Port of Wilmington is not included in the estimate of navigation
transportation cost savings benefits to the National Economic Development account
applied to determine justification for the Delaware River Main Channel Deepening
Project.

EXHIBIT #110
WILLIAM

BURTON-VERSAR,

INC

Corps report. No response required.

EXHIBIT #ill
JAMES

STUHLTRAGER,

MID-ATLANTIC

ENVIRONMENTAL

LAW CENTER

Comment.
1. The MCD Endangers

Biologically

Productive

Areas

Delaware must ensure that biologically productive areas are not be disturbed, Section
3.05(D) of the Regulations forbids the “[dredging of biologically productive areas, such
as nursery areas, shellfish beds, and submerged aquatic vegetation.” The MCD will
impact many of Delaware’s most significant productive biological areas. Spoils from the
dredge will adversely affect those beaches that are the horseshoe crabs’ spawning areas,
including Broadkill Beach, Kelly Island and Port Mahon. ~ Comments of Delaware
Audubon Societfi Comments of National Wildlife Federation. Dredging the lower
Delaware Bay will disturb the subaqueous lands where blue crabs spend the winter. SS?
Delaware Bay Winter Crab Smwey. The National Marine Fisheries Service (“NMFS”)
has concluded that the MCD may have negative impacts on the sandbar shark. &
Comments of Delaware Nature Society. Moreover, the documents submitted by the
Corps demonstrate that at worst, the MCD will have serious impacts on the
juvenile population of shortnose sturgeon, and at best, that the Corps has not conducted
enough scientific studies to determine the impact. ~Comments
of Delaware Riverkeeper Network. Furthermore, the MCD will result in the destruction of oyster beds and
~Permit
Application at Environmental Windows: Therefore,
the Regulations give DNREC no choice but to deny dredging and related activities in
Delaware’s biologically productive areas.

submerged
vegetation.
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Response. Refer to the general responses for “impacts on over-wintering female blue
crabs”, “oyster impacts”,” concerns for sandbar sharks”, and “shortnose and Atlantic
sturgeon concerns”.
Comment.
2. The MCD Will Result in Substantial

Damage To The Environment.

Delaware must ensure that the environmental quality of the state’s waters are
improved. Section 3.05(A) of the Regulations requires that the MCD be designed to
“[maintain or improve the environmental quality of the State’s water resources,
subaqueous lands and wetlands.” The MCD is not designed to maintain or improve the
quality of the environment in Delaware. To the contrary, the MCD recognizes that some
measure of environmental harm will occur to Delaware’s environment. This is very
different from maintaining the State’s subaqueous lands. Various species such as the
shortnose sturgeon, the sandbar shark, the blue crab, the horseshoe crab, winter flounder,
and oysters will ultimately be impacted adversely by the. MCD=.
The project will
disturb contaminants and toxins that will be released into Delaware’s water, making
them “bioavailable’ ‘to benthic organisms to be ingested by these species. Through foodchain transfer, these contaminants will bioaccumulate in human food supplies. &
Delaware Estuary Program Final Report on Distributions of Chemical Contaminants and
Acute Toxicity in Delaware Estuary Sediment (June 4, 1994) (“DEP Report”). Therefore,
because the MCD does not maintain or improve the environment, but will instead destroy
biological resources and cause toxic contamination, the State must deny the permit.
Response. Refer to the general responses for “impacts on over-wintering female blue
crabs “, “oyster impacts”, “concerns for sandbar sharks”, concerns for winter flounder”,
“horseshoe crab impacts from sand placement” and “shortnose and Atlantic sturgeon
Concerns”.
Tbe Corps has conducted extensive testing to investigate potential impacts associated
with sediment contamination. These tests have included chemical analysis of channel
sediments to determine actual contaminant concentrations, and biological testing to
evaluate toxicity concerns. Analysis of charnel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modem society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likely that this is the result of regular dredging maintenance, which precludes
contaminants from building up over time.
The Corps evaluated toxicity of bottom sediments by directly exposing aquatic organisms
to the sediment. Water column, or suspended solid particulate phase bioassays were run
to evaluate water quality concerns associated with the release of contaminants from
sediment into dredging or placement site water. Whole sediment, or benthic bioassays
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were run to evaluate impacts to bottom dwelling organisms that would reside in
sediments placed in an aquatic environment. These tests, which are common] y used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead minnows hatched the previous day, and American
oyster embryos approximate y two-hours after fertilization. These young organisms are
very fragile and sensitive to contaminants in their environment. Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment and clean laboratory sediment. All organisms ( 100°/0) survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Bioaccumulation tests were run with channel sediment from Delaware Bay to evaluate
the potential uptake of contaminants by aquatic organisms at aquatic placement sites.
This test allows aquatic organisms to live in the sediment for approximately one month,
and then anal yzes the animal tissues to evaluate any accumulation of contaminants. Tests
were run with the hard-shelled clam and a marine worm. Overall, there was no evidence
that contaminants accumulated in animals exposed to Delaware Bay sediment at greater
concentrations than animals exposed to clean laboratory sediment. All tissues were
representative of what one would expect of animals living in a clean environment.
State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pemsylvsmia have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low.”
Comment.
3. The Dredge Disposal Sites Will Have Suffer Severe Environmental

Impacts

Delaware must ensure that subaqueous kinds do not suffer any negative effects of
dredge disposal. Sections 3.05(B)(1) and (B)(2) require DNREC to consider any
environmental impacts at the dredging sites as well as any environmental effects of the
disposal of dredged materials at and surrounding the disposal sites. As discussed above,
the placement of dredge spoils from the MCD will have devastating environmental
impacts. The quality of the material may not sufficient for beach replenishment.
Placement will harm the spawning grounds of horseshoe crabs and sandbar sharks. Furthermore, the toxicity of the dredge spoils from toxic “hot spots” has never been fully
addressed by the Corps. &Comments
of Siema Club (Delaware Chapter). Therefore,
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because the MCD will have severe negative environmental
the State must deny the permit.

impacts at the disposal sites,

Response. Refer to the general responses for “horseshoe crab impacts from sand
placement” and “concerns for sandbar sharks”.
The Corps has conducted extensive testing to investigate potential impacts associated
with sediment contamination. These tests have included chemical anal ysis of channel
sediments to determine actual contaminant concentrations, and biological testing to
evaluate toxicity concerns. Analysis of channel sediments has indicated that
contaminants that are present, primarily heavy metals, are at concentrations considered
low to medium. The results of state-of-the-art PCB analyses indicated that PCBS, which
are ubiquitous in modem society, are one to three orders of magnitude lower in the
navigation channel than in shallows outside the project area, and below levels of concern.
It is likely that this is the result of regular dredging maintenance, which precludes
contaminants from building up over time.
The Corps evaluated toxicity of bottom sediments by directly exposing aquatic organisms
to the sediment. Water column, or suspended solid particulate phase bioassays were run
to evaluate water qualit y concerns associated with the release of contaminants from
sediment into dredging or placement site water. Whole sediment, or benthic bioassays
were run to evaluate impacts to bottom dwelling organisms that would reside in
sediments placed in an aquatic environment. These tests, which are commonly used to
evaluate the quality of dredged material, were developed and approved by the U.S.
Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead minnows hatched the previous day, and American
oyster embryos approximately two-hours after fertilization. These young organisms are
very fragile and sensitive to contaminants in their environment. Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment and clean laboratory sediment. All organisms ( 100°/0) survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Bioaccumulation tests were run with channel sediment ti’om Delaware Bay to evaluate
the potential uptake of contaminants by aquatic organisms at aquatic placement sites.
This test allows aquatic organisms to live in the sediment for approximately one month,
and then anal yzes the animal tissues to evaluate any accumulation of contaminants. Tests
were run with the hard-shelled clam and a marine worm. Overall, there was no evidence
that contaminants accumulated in animals exposed to Delaware Bay sediment at greater
concentrations than animals exposed to clean laboratory sediment. All tissues were
representative of what one would expect of animals living in a clean environment.
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State and Federal resource agencies have reviewed the Corps’ sediment quality data. The
States of Delaware, New Jersey and Pennsylvania have approved the deepening project
by finding it consistent with their respective coastal zone management programs. The
U.S. Environmental Protection Agency stated: “EPA continues to believe that there will
be no adverse impacts associated with the disposal of sediments generated by the
project.” The U.S. Fish and Wildlife Service stated: “Results of chemical analyses
provided within the biological assessment indicated that contaminant loads in the
sediments tested are low. ”
Comment.
4. Delaware’s

Water Quality

Standards

Will Be Violated.

Delaware must maintain its water quality, Section 3.01 (B)(l)(a) of the
Regulations requires DNREC to consider the “impairment of water quality... which may
reasonably be expected to cause violation of the State Surface Water Quality Standard.”
The MCD is reasonably expected to cause excursions of Delaware’s water quality
standards (“’WQSS”). For example, the MCD will resuspend toxic contaminants in the
water cohrmn.&
DEP Report; Comments of Sierra Club (Delaware Chapter). These
resuspended toxics are likely to be at levels that exceed WQSS. Therefore, because the
MCD is likely to cause excursions of WQSs, the State must deny the permit.
ResPonse. Despite the positive results of the tests conducted to date, the Corps intends to
monitor water quality during construction. This monitoring will insure that dredging and
disposal activities associated with the deepening project do not adversely impact the
aquatic resources of the Delaware River and Bay. The Corps has been working with the
States of New Jersey and Delaware, and the Delaware River Basin Commission (DRBC),
to develop orr acceptable protocol for this type of monitoring. To date, the Killcohook,
Oldmans, Pedricktown North and Pedricktown South CDFS have been monitored.
Reports on the monitoring studies conducted at the Killcohook and Pedricktown North
CDFS have been provided as part of the public record. The reports provide details on
how CDFS would be monitored.
The Corps has also conducted modeling efforts to simulate the quality of water
discharged from the Reedy Point South CDF during disposal operations, and contaminant
concentrations in the water cohrmn resulting from dredging activity. These studies have
also been included as part of the public record. Both the modeling results and the field
monitoring studies indicate that dredging and dredged material disposal operations do not
significantly impact water quality.
Comment.
5. The MCD Will Have Negative Effects On Shellfishing

and Fhtishing.

Delaware must ensure that its shellfish and tinfish populations are not be
impaired. Section 3.0 l(B)(l)(b) of the Regulations requires DNREC to consider any
“effect on shellfishing, finfishing, or other recreational activities.” As discussed above,
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the MCD will adversely effect the spawning grounds of numerous commercially or
recreationally important species including: blue crabs, oysters, horseshoe crabs, summer
flounder, and sandbar sharks. -.
Therefore, because the MCD may impact the
spawning grounds of these important species, which may ultimately lead to lower stocks,
the State must deny the permit.
Response. Refer to the general response for “impacts on benthic communities”.
The impacts to Federally managed fish are discussed in the “Essential Fish Habitat
Evaluation” a draft of which was submitted with the permit application under “Channel
Dredging” (EXHIBIT 1). A revised draft report of the “Essential Fish Habitat
Evaluation” is attached in the general response for “benthic communities”. The entire
report is available on a CD ROM. Although some impacts are expected to occur to
managed species, none are expected to have a significant impact. Also, refer to the
general responses for “impacts on over-wintering female blue crabs”, “oyster impacts”,
“concerns for sandbar sharks”, concerns for winter flounder”, “horseshoe crab impacts
from sand placement” and “shortrrose and Atlantic sturgeon concerns”.
Comment.
6. Delaware’s

Hydrology

Will Be Impaired.

Delaware must insure that surface and groundwater hydrology are not be altered
in any way that would barer local interests. Section 3.01 (B)( 1 )(t) of the Regulations
requires DNREC to consider the “extent to which the [MCD] may adversely impact
natural surface and groundwater hydrology.” The Motiva Refinery has already spoken
out in opposition to the MCD because it will alter the current of the River and result in
increased siltation, and associated dredging costs, at the refinery&& MoIIY Murray,
Motiva Opposes Dredging, Wilmington News Journal, June 7,2001 at B 1. As for
groundwater, the aquifers that run beneath both the Bay and the River Bay will be
adversely impacted by any dredging. && generally Comments of New
Jersey Environmental Federation. Once these aquifers have been contaminated, there is
no way to repair them. This may create a public health danger for which the Corps has
already disavowed any responsibility=.
Therefore, because the MCD will have
negative impact on both surface and groundwater hydrology, the State must deny the
permit.
Response.
refinery.

Please refer to EXHIBIT

66 for the Corps response on impacts to Motiva’s

At the request of the Corps, the U.S. Geological Survey was tasked to make on
assessment or investigate impacts of the dredging project on the drinking water aquifers.
The concerns generally focused on several areas of concern including,
●
●

(1) Dredging breaches confining unit
(2) Saltwater in river encroachment onto well-recharge areas
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To address the above concerns the U.S. Geological Survey (USGS) subsequently
performed three separate studies. The USGS issued three separate reports as listed below.
1. Evaluation of Ground-Water Flow fkom Dredged Material Disposal Sites in Gloucester
and Salem Counties, New Jersey (USGS, 1995)
2. Hydrogeologic Conditions Adjacent to the Delaware River, Gloucester, Salem and
Cumberland Counties, New Jersey (USGS, 1996)
3. Selected Hydrogeologic and Chloride-Concentration
Data for the Northern and Central
Coastal Area of New Castle County, Delaware (USGS, 1998). *
* Note draft report was prepared in 1996.
A letter dated 23 Jamraryl 996 was then issued by the USGS, which summarized their
findings and referenced these reports. The USGS investigation or analysis of the above
concerns reached the following tindings:
In summary, the concerns about increasing the potential for saltwater from the river to
injlltrate into the adjacent aqul~ers, either as a result of dredging through a conjining
unit or as a result of the upstream movement ofsaltwater in the deepened channel can be
set aside. No sigrr$cant con~ning units will be breached and the saihvater wili not
signljicantly move upstream to increase the threat of saltwater irrtrasion.
Since USGS studies indicate that no significant aquifers will be breached, adverse
impacts from dredging can be set aside.
Comment.
7. The Present Environmental
Fragile To Risk Damage.

Condition

Of The Delaware

River And Bay Is Too

Delaware must ensure that the fragile environmental condition of the Delaware
River and Bay is not placed in peril. Section 3.01(5)(3) requires DNREC to consider
whether the MCD could have the potential to cause any adverse environmental impacts,
taken in conjunction with the existing situation. The existing situation is that the
Delaware River and Bay have been polluted by various industries for over a hundred
years. & Comments of Delaware Nature Society. Due to pubic awareness, the water of
the River and Bay has become cleaner which has allowed the Delaware Estuary to return
as source of food, recreation and aesthetic enjoyment for the citizens of Delaware, as well
as the citizens of other states ~ Conversely, the MCD project will severely disrupt this
balance and adversely impact the Delaware River and Bay and anyone who depends on
these waters for their livelihood or enjoyment. Therefore, the balance of equities
compels the State deny the permit.
Response.

Refer to responses for comments 3 and 4, above.

1S7

Economic

Factors

Comment.
1. The Corps’ Cost/Benefit
Real Economic Benefits.

Methodology

is Flawed, And In Any Event Reveals No

Delaware must ensure that the benefits of the MCD outweigh its cost, Section 3.05(B)(3)
of the Regulations requires DNREC to consider the proposed “economic and
noneconomic benefits of the [MCD] compared to [its] costs, both direct and secondary.”
The economic benefits of the MCD are highly suspect. Presently, the MCD is under
review by the General Accounting Oi%ce (“GAO’). & John Sullivan, Review of
Delaware Dredging, N.Y. Times, April 15, 2001, at 14 NJ p. 5. The Environmental
Groups believe that the GAO’s report expected sometime next year, will conclude that
the Corps has overstated the benefit of the MCD and has underestimated its costs. In
addition, the Environmental Groups believe that GAO will find that the MCD does not
meet minimum federal standards of national economic development. Therefore,
we recommend that Delaware defer action on the permit application until the GAO study
is released.
AssuminA arguendo, that Delaware chooses to proceed with the permit review, a
costfbenetit analysis demonstrates that the MCD offers no benefit to Delaware. The
Corps has not demonstrated any direct economic benefit to the State of Delaware. Instead
the Corps’ permit application implies that Delaware will receive an indirect benefit in the
form of sand for beach replenishment. However, this supposed “benefit” to citizens of
Delaware is not a result of the MCD. Instead, the beaches that the Corps’ has proposed
for beach replenishment through the MCD have already been approved as separate beach
replenishment projects. &Comments
of Richard A. Fleming (Delaware Nature
Society); Comments of National Wildlife Federation. Yet, Delaware is being called onto
issue a permit to receive a “benefit” that the State is slated to get regardless of the MCD.
Thus, because there is no economic benefit in the MCD for Delaware, the State must
deny the permit.
Response. Concerns benefits to Delaware, as the Port of Wilmington pointed out during
the June 6, 2001 public workshop and December 4, 2001 public hearing, the project will
make the port more competitive in the world market and will enhance its ability for
economic growth if facilities are shifted directly onto the Delaware River with access to
the 45-foot channel. In addition, consider these benefits:
. Approximately $30 million in project funds will be spent at Kelly Island to restore
60 acres of tidal wetlands, protect approximately 5,000 feet of eroding tidal
wetlands, and increase horseshoe crab spawning habitat
●
Approximately $44 million in project funds will be spent to restore state-selected
Atlantic Coast and Delaware Bay beaches.

1ss

●

During construction, Delaware may accrue indirect economic benefits associated
with 300 jobs and millions of dollars in wages, state revenues, and state and local
tax receipts.

The Kelly Island Wetland Project is not an approved replenishment project. At this time,
it can only be constructed as part of the Delaware River Main Channel Deepening
Project. The Corps benefit analysis for this deep draft navigation project, as required,
followed guidance in the planning regulation, ER 1105-2-100. Navigation transportation
cost savings benefit will accrue to the national economic development account.
Comment.
2. The MCD Will Have Negative Impacts
Recreational Interests.

On Important

Commercial

And

Delaware must ensure that commercial and recreational interests are not harmed.
Section 3.01 (A) of the Regulations requires DNREC to consider the public interest in
any activity that may affect the State’s subaqueous lands. One such consideration is “the
potential effect on the public with respect to commerce,
recreation, aesthetic
enjoyment, [and] natural resources.” Regulations at 3.01(A). The MCD will have
devastating effects on commercial and recreational interests. As discussed above, the
Corps proposes to place spoils of the MCD on beaches throughout the state. These spoils
may not be of appropriate quality for beach replenishment&.
Comments of National
Wildlife Federation; Comments of Richard A. Fleming (Delaware Nature
Society); Comments of Sierra Club (Delaware Chapter). Dumping low quality sand on
Delaware’s beaches may result in tourists choosing other, more pristine beaches in the
Mid-Atlantic area. Moreover, these spoils will adversely affect the breeding habitats of
horseshoe crabs and will thus effect the aesthetic enjoyment of thousands of “birders”
who annually visit Delaware’s beaches. & Comments of Audubon Society. Therefore,
because the MCD will have negative impacts on important commercial and recreational
interests in Delaware, the State must deny the permit.
Response. Placement of sand on Delaware beaches is expected to have beneficial impact
on horseshoe crabs and shorebirds. Refer to the general responses for “horseshoe crab
impacts from sand placement” and “migratory shorebirds impacts”.
Bulk sediment analyses of Delaware Bay charnel sediments were conducted to determine
the total concentration of contaminants within the sediments. Chemical parameters
included heavy metals, pesticides, PCBS, PAHs, and a variety of volatile and semivolatile organics. To evaluate potential impacts to fish and wildlife resources, bulk
sediment data were compared to ERL/ERM sediment guidelines. These guidelines
provide an estimate of the potential for sediment contaminants to adversely effect aquatic
resources. Through a comprehensive review of available data on sediment effects,
researchers established two guideline values. These two values are referred to as effects
range-low (ERL) and effects range-median (ERM). The researchers stated: “The two
guideline values, ERL and ERM, delineate three concentration ranges for a particular
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chemical. The concentrations below the ERL value represent a minimal-effects rang% a
range intended to estimate conditions in which effects would be rarely observed.
Concentrations equal to and above the ERL, but below the ERM, represent a possibleeffects range within which effects would occasionally occur. Finally, the concentrations
equivalent to and above the ERM value represent a probable-effects range within which
effects would frequently occur.” (Long et al. 1995).
Bulk sediment analyses of Delaware Bay sediments only detected heavy metals,
extremely low concentrations of PCBS and di-n-butyl phthalate. The ERL guideline for
PCBS is 22.7 parts per billion. The highest detected concentration of PCBs in Delaware
Bay channel sediment samples was 0.02 parts per billion. There is no guideline for di-nbutyl phthalate, however, the State of New Jersey has developed a standard of 5,700 parts
per million as a maximum concentration for clean residential areas. The maximum
concentration of di-n-butyl phthalate in Delaware Bay channel sediment samples was
0.88 parts per million. Phthalates are used in manufacturing plastic products. It is likely
that detection of di-n-butyl phthalate is not fi-om sediment contamination, but the result of
laboratory contamination as the sediments come in contact with plastics from the time
samples are collected through the laboratory analysis. Table 1 compares the heavy metal
data to ERL/ERM sediment guidelines. The actual bulk sediment concentrations have
been previously provided to the Delaware DNREC. All heavy metal concentrations
detected in Delaware Bay sediments were below the ERL levels except one sample
concentration of nickel (sample concentration of 21.4 mglkg, ERL concentration of 20.9
mfig) and two sample concentrations of cadmium (sample concentrations of 1.22 and
2.8 mglkg, ERL concentration of 1.2 mgikg). These samples were collected from
locations known to contain fine grain material; this material would not be placed on
beaches. All concentrations of heavy metals detected in areas to be dredged for beach
nourishment were below ERL levels. Based on these results, there is no reason to believe
that placement of Delaware Bay sand on Delaware beaches would impact aquatic
resources from a contamination perspective.
To further evaluate sediment quality, water column and whole sediment bioassays were
run to directly evaluate the impacts of sediment contaminants on living organisms.
Bioassays provide information on the toxicity of individual contaminants, and also to
indicate possible interactive effects of multiple contaminants. For Delaware Bay
sediment samples, early life stages of the sheepshead minnow, the American oyster, a
mysid shrimp, an infaunal amphipod, a burrowing polychaete and a bivalve mollusc were
tested. In multiple tests with numerous individuals of each species, no toxicity (as
defined by mortality) was observed.
As a final sediment quality check, bioaccumulation tests were run to evaluate the
potential for organisms to accumulate contaminants from the channel sediment into body
tissues, which could then be magnified up through the food web. For these tests, a
bivalve mollusc and a burrowing polychaete were used. The organisms were allowed to
live in the channel sediments for a 28-day test period, and then the soft body tissues were
chemically analyzed. Control organisms living in completely clean sediment were also
run for comparison. No pesticides, PCBS or PAHs were detected in any of the tissue
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Table 1. Comparison of Delaware Bay Main Channel Sediment Data to ERL/ERM Sediment Gnidelinea

ERL
Value

ERM
Vahre

“/. Samp.
-=ERL

“/0Samp.
>ERL&
< ERM

2

25

69.6

30.4 *

0.0

Arsenic

8.2

70

100.0

0,0

0.0

Beryllium

NC

NC

NC

NC

NC

Cadmium

1.2

9.6

91.3

8.7

0.0

Chromium

81

370

100.0

0.0

0.0

Copper

34

270

100.0

0.0

0.0

Lead

46.7

218

100.0

0.0

0.0

Mercury

0.15

0.71

100.0

0.0

0.0

Nickel

20.9

51.6

95.7

4.3

0.0

Selenium

NC

NC

NC

Nc

NC

1

3.7

100.0

0.0

0.0

Thallinm

NC

NC

NC

NC

NC

Zinc

150

410

100.0

0.0

0.0

Antimony

SiIver

% Samp.
=- ERM

ERIJERM guidelines are in mgkg.
NC - Parameter has no established ERL/ERM guidelines.
Non-detections were included in the analysis at half the detection limit.
* - Antimony was not detected in any of the Delaware Bay samples. These samples were non-detections
with high detection limits.
Long, E.R., D.A. MacDonald, S,L. Smith, and F.C. Calder. 1995. Incidence of Adverse Biological Effects
Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.
Environmental Management 19(1):81-97.

samples. Some heavy metals were detected, however, these metals were also detected in
the control organisms, and all tissue concentrations were within range of acceptable
back~ound tissue levels.
Overall, these test results indicate that dredging channel sand from Delaware Bay, and
using the sand for beach nourishment, would not have an adverse effect on aquatic
resources of the bay. There is no evidence of any potential contaminant problems.
Wildlife resources that would be in contact with the beach sand or forage for food at the
water line would also be unaffected. There are no concerns with regard to toxicity or
bioaccumulation of contaminants through a food web with sand of this quality.
Comment.
3. The Primary
Means.

Objective

Of The MCD Is Already Being Achieved Through

Other

Delaware must consider whether new technologies obviate the need for the MCD.
Section 3.01 (A)(5) of the Regulations requires DNREC to consider “[t]he extent to
which the [Corps’] primary objectives and purposes can be realized without the use of
[subaqueous] lands.” The stated purpose of the MCD is to reduce the Iightering costs to
refineries in permsylvania and New Jersey. & Permit Application at p. 2. Yet, the
benefits of reduced Iightering costs are already being realized through the use of new
ships that carry more oil to Pennsylvania and New Jersey’s refineries at the river’s
current depth of 40 feet. New fleet of fast ships makes dredging moot. Wilmington News
Journal, September 5,2001 at A 11. Therefore, because the benefits of reduced lightening
costs are already being achieved through the use of new ships, the use of
Delaware’s subaqueous lands are unnecessary. Thus, the State must deny the permit.
Response. New tankers being introduced into the fleet still need to lighter at Big Stone
Beach Anchorage before moving upriver to the refineries. These tankers will achieve
reduced transportation costs to the National Economic Development account with the
deepened channel.
Comment.
4. The Corps Has Not Employed
Losses.

Any Mitigations

to Offset Potential

Future

Public

Delaware must ensure that the Corps employs mitigation efforts for the MCD.
Section $3.01 (.4)(7) of the Regulations requires DNREC to evaluate “the extent to which
the [Corps] can employ mitigation measures to offset any losses incurred by the [MCD].”
The MCD does not employ any mitigation efforts to address future losses to the public.
To the contrary, the Corps has disavowed any responsibility for future losses as a result
of the MCD and has asked the State to agree to a “hold harmless” clause to insulate the
COWS
from
any
future liability. & Comments of Delaware Audubon SocietX
Comments of Richard A. Fleming (Delaware Nature Society). Instead of mitigation, the
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Corps has stated that it will “monitor” the environmental impacts of the MCD.
Monitoring is not a “mitigating measure” that would offset any cost to Delaware to
maintain or repair any area that is damaged by the MCD. Therefore, because the
Corps has refused to employ mitigation measures and has stated it is not responsible for
any future losses to the public, the State must deny the permit.
Response. The project has been designed to avoid impacts to environmental resources of
the Delaware estuary. In Delaware Bay, placement of dredged material will benefit the
State by restoring previously lost wetlands, nourishing eroding beaches, protecting
sensitive habitats, improving horseshoe crab spawning habitat and migratory shorebird
habitat. These actions do not require mitigation because the impacts of these actions are
beneficial.
If an environmental problem arises during dredging, the Corps and the project sponsor,
the Delaware River Port Authority, will be responsible for any environmental
remediation costs that occur during dredging of the Delaware River Main Ship Channel.
This responsibility will be detailed in the Project Cooperation Agreement to be signed by
the Corps and DRPA. Further, as the applicant for the DNREC permit, the Corps is
legally and financially accountable for any remediation that falls within the permit
parameters.

5. There Is No Benefit To The Public.
Delaware must ensure that the MCD provides a benefit to the State of Delaware.
Section 3.0 1(A)(8) of the Regulations requires DNREC to consider the “extent to which
the Delaware public at large will benefit from the MCD and the extent to which the
public would suffer detriment.” As discussed above, Delaware does not receive any real
“benefit” from the MCD. The only “benefit” alleged by the Corps is that dredge spoils
will be used for beach replenishment. However, this offer is not a legitimate benefit in
that separate beach replenishment projects have already been approved for Delaware’ s
beaches and the quality of the spoils may not be sufllcient for beach replenishment.
Conversely, the detriments to Delaware are substantial. As discussed above, Delaware’s
citizens will pay at least $10 million for potentially low quality sand, the potential
destruction of productive habitats, the potential loss of tourism, and the prospect of future
expenditures on mitigation. Therefore, because the public does not receive any benefit
from the MCD, but will instead suffer considerable detriment, the State must deny the
permit.
Response. Concerns benefits to Delaware, as the Port of Wilmington pointed out during
the June 6,2001 public workshop and December 4,2001 public hearing, the project will
make the port more competitive in the world market and will enhance its ability for
economic growth if facilities are shifted directly onto the Delaware River with access to
the 45-foot channel. In addition, consider these benefits:
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●

.

Approximately $30 million in project fends will be spent at Kelly Island to restore
60 acres of tidal wetlands, protect approximately 5,000 feet of eroding tidal
wetlands, and increase horseshoe crab spawning habitat
Approximately $44 million in project funds will be spent to restore state-selected
Atlantic Coast and Delaware Bay beaches.
During construction, Delaware may accrue indirect economic benefits associated
with 300 jobs and millions of dollars in wages, state revenues, and state and local
tax receipts.

Justification for this federal project is based on benefits to the national economic
development account. Benefits specific to the region, state, or an individual company are
not a factor in the analysis for project justification.

EXHIBIT #112
JAMES

R. MAY&

MICHAEL

E. CROWSON,

WIDENER

UNIVERSTIY

Comment.
Summary. We believe the Corps’ application is not complete because it fails to
evaluate the adverse effects of using Port Mahon and Broadkill Beach Disposal Areas as
dredged spoils disposal sites. The State of Delaware must protect federal trust resources,
including those found in submerged areas, like Horseshoe Crabs. Illinois C.R. Co.v.
Illinois, 146 U,S, 387 (1892); see also, Rrrmsar Convention on Wetlands of International
Importance (ratified by U. S., April 4, 1987) (listing Delaware Estuary as internationally
significant resource due in part to Horseshoe Crabs). To evaluate the application, one
must understand the environmental and economic impacts of disposing of the
contaminated spoils from the main charnel. But the Corps has not conducted an
environmental assessment of disposing the spoils at the Port Mahon and Broadkill Beach
Disposal Areas. Accordingly, we recommend DNREC request the Corps comply with the
National Environmental Policy Act (’cNEPA”) and prepare a Supplemental
Environmental Impact Statement (“SEIS”) before the state completes its evaluation of the
Dredge’s environmental and economic impacts under Delaware law.
Why the SEIS is necessary. The Corps’ regulations require it to “prepare
supplements to either draft or final environmental impact statements if... there are
significant new circumstances or information relevant to environmental concerns and
bearing on the proposed action or its impacts.” 33 C. F.R.$ 230. 13(b) (citing 40 C.F.R.
$ 1502.09(c)(1 )(i)). This has been interpreted to require an SEIS if “the proposed
[activity] will have a significant impact on the environment in a manner notpreviously
evaluated and considered. “ @ (emphasis added); see also, Marsh v. Oregon Natural
Resources Council, 490 U. S.360, 373-74. The SEIS must evaluate “any substantial
changes [that] have occurred or new information [that] has come to light, ” South Trenton
Residents Against 29 v. Federal Highway Administration, 176 F.3d 658,663 (3rd
Cir. 1999). See e.g.., Portland Audubon Society v. Babbitt, 998 F.2d 705 (91hCir. 1993)
(new information on the impact of logging on the spotted owl gave rise to review in an
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SEIS). The SEIS must take a “hard look’ at the (1) environmental impacts, (2)
unavoidable adverse environmental impacts, and (3) alternatives to disposing the spoils at
the Port “Mahon and Broadkill Beach Study Areas. NEPA $ 102(2.)(C)(i)-[v); Citizens
to Preserve Overton Park v, Volpe, 401 U.S. 402( 1971].
Response. Appropriate supplemental NEPA documentation associated with the
individual beach nourishment projects will be prepared to evaluate placement of main
channel sand on selected beaches
Comment. The Corps has not evaluated and considered the environmental impacts of
disposing of dredged spoils at the Port Mahon and Broadlkill Beach Disposal Areas. Port
Mahon and Broadkill Beach provide important spawning habitat for the Horseshoe Crabs.
Horseshoe Crabs spawn at different areas in different years depending on water
conditions. The fact that the spawning areas change with each spawning season shows
the need for protracted studies of impacts. The Corps conducted an EIS for the Dredge in
September 1996 for Broadkill Beach and September 1997 for Port Mahon. These EISS,
however, did not evaluate the adverse effects on the horseshoe crab. The “Essential Fish
Habitat” evahsation in the Corps’ application does not mention any long-term scientific
studies concerning the impact on horseshoe crabs in the proposed areas, and in particular,
the effects on juvenile Horseshoe Crabs in the sub-tidal shallows off of Port Mahon and
Broadkill Beach. Plus, the Corps has not submitted any alternatives that may potentially
minimize the adverse impacts on the Horseshoe Crab habitats in the proposed areas. All
of these facts mandate” an SEIS from the Corps.
Response. Refer to the general response for “horseshoe crab impacts from sand
placement”.
Comment. Other federal agencies believe the Corps should prepare an SEIS and evaluate
these impacts. A United States Fish and Wildlife Service (“Service”) letter to The Corps,
dated November 14,2001, expresses reservations concerning the Corps’ beach
nourishment activities in these areas within the restricted times stated by the Corps. 1The
letter describes concerns regarding any adverse impacts that the use of the spoils will
have on juvenile crabs and shorebirds that inhabit these beaches. The Service says that
the pre-construction horseshoe crab egg density monitoring report is not equivalent to
conducting a study under NEPA. Thus, it concludes, “the Service assumes that a formal
proposal to nourish the subject beaches as part of the
Project will be addressed in a
forthcoming NEPA document’”2
1 Letter fromCliffordG. Day. USFWS,to John Brady,USACEdatedNovember 14,2001
~. Other federalagencieshave also voiced theirconcernsregardingthe dredge.A letter to the Assistant
Secretaryof the Army (Civil Works)6om the Officeof the ManagementBudget(“OMB’”),datedJanuary
1S,2001questionsthe financialviabilityof maintainingPort Mahon.That lettercalls for Service“to
evaluatea muchbroaderarrayof alternativesfor addressingthe needs of the horseshoecrabsand migratow
birds “to substantiateany fandsbeing allocatedfor subsequentlymaintainingthe habitat.Letterfrom
Wesleyp.WarrenOMB to Joseph W. Westphal,Asst. Sec. Of the Army,dated January 18,2001
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Response. Refer to the general responses for “horseshoe crab impacts ffom sand
placement” and “migratory shorebird impacts”. Also, refer to Corps letter dated January
28, 2002 responding to November 14,2001 letter from U S Fish and Wildlife Service.
Comment. The inadequately assessed impacts on the Horseshoe Crab of depositing
dredged spoils at Port Mahon and Broadkill Beach manifest “new circumstances or
information [that have] a significant impact on the environment in a manner not
previously evaluated and considered.” Thus,an SEIS is necessary for this evaluation
Response. Appropriate supplemental NEPA documentation associated with the
individual beach nourishment projects will be prepared to evaluate placement of main
channel sand on selected beaches

EXHIBIT #113
BEVERLY

V. BAXTER,

THE COMMITTEE

Comment noted. Noresponse

OF 100

required,

EXHIBIT #114
CORAILE

Question

PRYDE

1.

Elizabeth Murphy, representing the Delaware River Port Authority, gave
testimony at the December 6 hearing that was clearly misleading. She
indicated that the Port of Philadelphia was responding to items listed
in the 1996 report “Global Trends in Ocean Shipping and Vessel Size”
that was based on testimony from a group of consultants hired by the
Ports of
Philadelphia and Camden to examine the feasibility of Philadelphia’s
becoming a “super port” serving the new category of “post-Panama
container ships”.
The report made it quite clear that there would only be one, or at most,
two, east coast ports that would function as superports and get business
from the larger ships. It also made it clear that the port(s) chosen
would have to meet all, not just some, of the requirements listed on pp.
9-10 of the summary of presentations.
Response. Ms. Murphy never said the Delaware River Port Complex (which for purposes
of these responses includes the ports of Wilmington, Philadelphia and Camden and are
collectively referred to in these responses as “the Delaware River Port”) aspired to
become a “super port.” In fact, DRPA concurs with Coralie Pryde’s conclusions that it is
unlikely the Delaware River Port will ever become a “super port.”
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Such a “super port” would be capable of handling the fifth generation mega
containerships, with capacity to carry 5,500-to-10,000 teus. These vessels will need
channel depths of45-feet to 55-feet, and perhaps even deeper.
With that as background, please note the following:
1. Containerized cargo is only one of three cargo types. The Delaware River Port
competes for containerized cargo and would be able to handle more container traffic if it
had a modem shipping channel. However, limiting the discussion only to containers
ignores the other two cargo types that would benefit from a modem shipping channel.
Those are:
Breakbtdk cargoes such as steel products and slabs, paper and lumber, and scrap metal,
and:
Bulk cargoes such as iron ore, cement, petroleum and fertilizer.
Exporters and importers of these commodities need to use the deeper-draft vessels that
are now in use and are becoming industry standards. That need is based on the economics
of transportation: the more cargo a vessel can carry the more competitive it becomes and
the lower the landed-cost of the commodity it carries. If the Delaware River Port does not
provide a modem shipping channel, competition will economic forces will demand the
shift of cargo to port cities that can meet modem standards. Two reports quantify the
potential economic benefits to the Delaware River Port from the use of larger vessels for
bulk and breakbulk cargoes. The reports, which are part of the hearing record are:
“Economic Benefits of a 45 Foot Delaware River ChanneP’ by Martin Associates and
“Port of Wilmington, Delaware, Economic Benefits of a 45-Foot Delaware River
Channel “by Martin Associates.
2. For containerized cargo, the so-called “fourth generation post-Panamax
containerships” are now in service on major world trade routes. These vessels, which
have capacities of 3,500-to-5,500- teus, require shipping channels with drafts of 40 to 45
feet. Without a modem, 45-foot channel, the Delaware River Port could not service this
size vessel. This would negate the dockside and transportation investments the states of
Delaware, Pennsylvania and New Jersey have made to accommodate containerized cargo
and the marketing efforts the port has extended to bring these vessels to the Delaware
River.
3. As the mega containerships are introduced into service on the longer Far East trade
routes, the fourth generation “post-Panamax” vessels will service shorter trade routes,
such as Delaware River Port to Europe and the Mediterranean, and Delaware River Port
to Central and South America. The Port of New York is scheduled to have 50-feet of
draft by 2009 and is likely to attract one or more of the mega containership services. This
will likely have a significant impact within the Port of New York/New Jersey causing
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operators of the 3,500 to 5,000 teu vessels to consider alternative ports to service their
vessels. Those alternative ports must offer a modem shipping channel and the ability to
serve the New York market, as well as other East Coast and Midwest locations. The
Delaware River Port will be ideally positioned to compete for one or more of these
shipping lines, if it has a modem shipping channel capable of handling post-Panamax
ships.
4. The questioner asks if a Delaware River marine terminal has all the facilities needed to
handle more containerized cargo. Yes, Philadelphia has a container terminal that can
provide the list of services and facilities listed in the reports, on Pages 9 and 10. The
Packer Marine Terminal, which would benefit from the channel modernization program,
is a container terminal that meets the criteria listed. The marginal berth is 3,100-feet long,
The Commonwealth of Pennsylvania has appropriated $10 million for the purchase of
two new post-Panarnax container cranes, which are scheduled to be available in 2003.
The terminal has 106 acres, with an additional 50 acres adjacent to the terminal. Packer
Avenue has on-terminal rail service and is located adjacent to two intermodal rail
terminals, AmeriPort and CSX. The ILA services the Packer Avenue Marine Terminal,
giving it the same union and work rules as other East Coast container terminals. In
addition, Philadelphia is the third largest consumer market in the U, S.
5. The Port of Wilmington, which is realigning its terminal configuration, is building
berths on the Delaware River. These new berths will be close to the main channel and
would benefit from the channel modernization progmm. Given a 45-foot channel,
Wilmington will have the option of developing port property along the Delaware River
into a container terminal capable of handling post-Panamax vessels,
Comment.
The following criteria were
listed under Port Related Factors]
Berts of 900-1,000 feet in length
34 Post Panamax Cranes available for each berth
40-50 acres of backland
Rail on terminal
Dedicated terminals
Flexible, reliable labor 24 hour availability
Competitive rail and tnrck services
All [items?] in costs must make sense compared to other options
Medium to large local markets
2)Which do they meet now? How were changes accomplished?
Response. Philadelphia’s Packer Marine container terminal, located south of the Walt
Whitman Bridge, will meet the requirements listed in the report for a post-Panamax
container terminal. In fact, the terminal is a load-center container port for the P&O
Australian/New Zealand service, which has notified port operators that the containerships
it is building will need 42-to-45-foot of dratt
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Marginal berth of 3,100 linear feet,
The Commonwealth of Pennsylvania has appropriated $10 million in
funding for the purchase of two new post-Panamax cranes, which will be
operational in 2003.
Packer Avenue is 106 acres, with an additional 50 acres adjacent to the
terminal.
Packer Avenue has on-terminal rail service provided by the shared assets
railroad Conrail, which give CSX, NS and CP access to the terminal. In
addition, the terminal is adjacent to the AmeriPort and CSX intermodal
rail facilities. In close proximately, NS is constructing a new intermodal
rail facility

.

The terminal is currently a multipurpose facility, handling break bulk
cargoes in addition to containers. It can be readily converted into a
dedicated container terminal.

.

ILA labor and work rules apply, the same labor and work rules that apply
at all container terminals on the U.S. East Coast.

●

.

Serving the terminal are three class-I railroads, plus local and national
motor carriers. The Commonwealth of Pennsylvania provided funding to
lower railbeds and raise power lines. This improvement created
double-stack container rail service to and from the port and across the
state.
The Philadelphia region is the third largest consumer market in the U.S.

Comment.
3)Which other requirements can be met within the next five years?
Response. Once the two post-Panamax container cranes are operational in 2003, the
Packer Marine Terminal meets the criteria listed. The Port of Wilmington is in an early
phase of port development on the Delaware River.
Comment.
4)What would be the cost of meeting those requirements?
Response. The Commonwealth has provided
two post-Panamax container cranes.

$10 million to fund the acquisition of the
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Comment.
5) Specifically how will the need for increased dredging (and the
cost of maintaining more dredge disposal sites) affect the costs
Philadelphia will incur in becoming a superport compared to other
options in which the port is either directly on or very near the ocean?
Response. The Delaware River Port has no pkms or intention to become a
super-container port. That would require deepening the channel beyond 45-feet, and no
such plan exists. However, providing a modem shipping channel with a 45-foot depth
will enable the port to remain competitive. With a modem shipping channel, the
Delaware River Port will be able to accommodate larger breakbulk vessels, which are
now in service, and the third and fourth generation containerships.
Comment.
Under Vessel Related [Factors]
1) How can the single deep lane in the Delaware safely accommodate
two-way traffic to and from the port involving large numbers of wide,
deep-draft vessel?.
Response. The channel accommodates two-way traffic currently and will continue to do
so in the future. Post-panamax vessels benefiting from the project will not have sailing
drafts that exceed 45 feet. Navigation transportation cost savings are based on the
tonnage moving through the Delaware River port system now and expected to continue to
do so in the future (with and without the channel deepening).
Comment.
2) How can they serve post-Panamax vessels that are more than 45 feet
deep when the deepening will result in a maximum depth of 45 feet?
Response. Given the 45-foot channel, the Delaware River Port will be limited to
accommodating fourth generation post-Psmamax containerships with maximum drafi,
plus under-keel safety clearance, of up to 45-feet. Referring to gaphics in the subject
report, see figure 23, post-Panamax containerships begin with the fourth generation
design, capable of carrying 4,000-to-5, 000+ teus. Fifih generation containerships are in
service with capacity of 5,000-to-7, 000-teu’s. Containerships now in construction will
have capacity to carrying 7,200-to-9, 800 teus. These larger vessels will operate between
mega container load centers. The Delaware River Port will never become a mega
container load center, but that should not be interpreted to mean that the port is not
viable. Many international airports cannot handle the Concorde, but that does not mean
they are not viable airports and should be phased out so that only mega airports remain.
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Post-Panamax containership range in draft from 42 feet to 55+ feet. Refernng to the
subject report, Figures 30 and 31, the characteristics for several post-Panamax
containerships are provided, with depths ranging from 41 -feet-to-46-feet:
APL Vessel,
APL Vessel
MOL Vessel

4,830 TEU
5,430 TEU
4,748 TEU

4 1.O-Ft Drafi, + Clearance
46.O-Ft Draft, + Clearance
42.6-Ft Draft, + Clearance

With a 45-foot main channel, the Delaware River Port will be able to accommodate
fourth generation, post-Panamax, containerships. No plans exist for the Delaware River
Port to become a load center for the post-Parramax mega containerships
Comment.
3) How does Philadelphia plan to become competitive with ports
directly opening to the Atlantic when ships will need to spend more than
half a day in total traveling slowly up and down the Delaware to reach
the port? In particular, how can they possibly be competitive in
attracting eastiwest ocean traffic when the river travel time is spent
going north and south?
Response. The Port of the Delaware River will remain competitive in the future for the
same reasons it has successfidly competed with ocean-side ports for the past 300 years.
To international shipping companies, the question is not “how far is the port from the
ocean?” If that were the case, ports would not exist along the Mississippi River or the
Great Lakes. Rather, the relevant questions is: “what is the cost to get my commodity to
my customer?” The answer to that question depends on several factors including:
●
Number of days the ship spends in transit.
●
Adequacy of the shipping channel so ships do not have to unload portions of their
cargo before proceeding to dock.
. Waiting time to dock.
●
Skill and speed of dockworkers and the necessary equipment to load and unload
quickly.
●
Location and adequacy of dockside storage.
●
Availability of landside transportation.
●
Congestion on the waterway, on the dock and during landside transportation.
. Proximity of the port to the customers’ location.
On all of these issues, except the first, the Delaware River Port is competitive. Being
central] y located, some shipping lines trade off transit time up the Delawwe River for
shorter, more congested inland transportation. Most of the container services that now
call at the Delaware River Port are primarily North/South carriers. The port’s marketing
efforts are focused on the North/South trade lanes, inchrding Central and South America,
AustralidNew Zealand and Southeast Asia. Total transit time to Philadelphia is about the
same as going to the Port of New York. That makes the Delaware River Port competitive
in the North/ South trade lanes. Good examples are the Australian and New Zealand
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ocean carriers, P&O and Columbus Lines, which have made the Delaware River Port
their primary port on the North Atlantic range. P&O has informed port officials that they
are building new containerships that will require 42-foot draft. The port’s new container
cranes that are being purchased are to service these vessels.
In addition, local port operators handle ships quickly, commodities move to landside
storage or directly to railroad cars or trucks, and since many customers live close to the
metropolitan orea, final delivery is efficient. These advantages have gained the Delaware
River Port increasing market share when compared with other East Coast ports. A
modem shipping channel would remove onother obstacle to competitiveness, however
the lack of a modem shipping channel would render the port’s other advantages moot.
Thus the port’s geographic location, in relation to major U.S. markets, and the supporting
transportation infrastructure are important factors in port selection. The Delaware River
Port serves the mid-Atlantic, mid-West and Canadian markets effectively by rail and
motor carriers. Total door-to-door logistics cost and transit time influence shipments
routing. The Delaware River Port, being forther inland and less congested, easily services
major inland markets.
Three Class I railroads serve the Delaware River Port terminals, offering double-stack
service. Also, the port is adjacent to the interstate highway network. All of these factors
help offset the costs and time incurred coming up the river. Time, costs and service
tradeoffs, which the earners must evaluate, make the port competitive.
Comment.
Question 2
About three years ago, Manny Stamatakis said that DRPA had hired
consultants to study thoroughly the economic costs and benefits to
Philadelphia of deepening the main channel of the Delaware River.
The firm of Gahagan and Bryant was apparently chosen to carry out this
study. Inquiries to this firm about receiving copies of the study’s
conclusions have been met with the statement that, “The results
are not available because they have never been officially released.”
1) Why has DRPA not insisted on receiving a final report on this
study? Surely no competent consulting firm would be unable to complete
such a report in three years.
Response. The request for information should have been made to DRPA, not to the
consultant. Gahagan and Bryant are DRPA’s engineering consultants for the proj ect.
They have completed studies that deal with engineering issues. None of this work
addresses “the economic costs and benetits to Philadelphia of deepening the main
channel of the Delaware River.” Two reports completed by the consulting firm of Martin
Associates, which address economic costs and benefits to the Ports of Philadelphia and
Wilmington, have been made part of the Public Hearing record. The reports are entitled:
. Economic Benefits of a 45-Foot Delaware River Channel
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Port of Wilmington,
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Benefits of a 45-Foot Delaware River

Comment.
2) How much has DRPA paid the firm for their work on this study?
Response.

We do not know which study Coralie Pryde is referring to

Comment.
3) Exactly where did the money come from to pay for this study. Did
any of it come directly orindirectl y from transit tolls?
Response. The State of New Jersey, Commonwealth of Pennsylvania and the U.S.
Congress have given DRPA three major missions to fulfill. They are regional
transportation, port enhancement and regional economic development. The same bistate
compact that gave DRPA those responsibilities also mandates that DRPA must be
self-sufficient, that is operating without tax support. The majority of DRPA’s revenue,
therefore, comes from transportation sources including bridge tolls and transit fares.
However, some further explanation is appropriate. DRPA views an active port complex
as a positive economic factor, not a drain on resources. Trucks are the reason. The
Delaware River Port generates a huge volume of truck traffic, and these trucks are
constantly crossing DRPA bridges. For example, during the winter fruit season an
estimated 1,500 trucks per week move cargo out of local port terminals. Commodities
like steel, lumber, paper and bulk commodities also generate significant truck
movements. Overall, trucks account for 5 percent of the traffic on DRPA’s four bridges
but they generate 24 percent of DRPA’s total bridge revenue.

EXHIBIT #115
DAVID R. CONRAD,

NATIONAL

WILDLIFE

FEDERATION

Comment. Deposition of Dredged Material. Substantial issues are surfacing and
continue to be unresolved over plans for disposal of MCD sand on Delaware shorelines.
The Corps has recognized, for instance, that the required NEPA documentation has not
been completed for various key aspects of dredged material disposal, and basic plans for
disposal continue to remain in a state of flux. As the National Wildlife Federation and
other organizations testified at the December 4th hearing, Kelly Island, Port Mahon, and
Broadkill beach have been identified as important horseshoe crab spawning habitats,
which must receive the protection of environmental dredging windows. The U. S. Fish
and Wildlife Service and DNREC biologists, in addition, are recommending studies for
multi-year data on horseshoe crab spawning on Delaware and New Jersey shores in order
to identify appropriate measures for protection of habitat, They are also concerned about
potential of the Corps proposed sand deposition to kill one to two year-classes of juvenile
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horseshoe crabs at these sites during each renourishment period. In the case of the Corps
proposal to essentially create a new beach area at Port Mahon, the Corps has already
admitted that due to the extreme] y high erosion character of this shoreline, renourishment
will be required every 7 years. On January 18th of this year, the White House Office of
Management and Budget said of the Port Mahon proposal:
“.. we believe that the Corps has not demonstrated
that it would represent
an efficient productive way to target Federal and local dollars for ecosystem
restoration.
“Because Port Mahon is situated at a point of maximum shoreline erosion
compared to other locations on the shores of Delaware Bay, the Corps would have
to reconstruct the proposed beach, on average, every seven years. The project
hardly would ‘restore’ the area. Tidal marshes and mudflats dominate the
surrounding area. A natural beach would not survive here for long except as
isolated and shifting small pockets of sand. Both ecological importance and
the cost-effectiveness of establishing and maintaining a beacb at this
particular, vulnerable site are far from clear.
“In our opinion, the Corps and the U.S. Fish and Wildlife Service would need to
evaluate a much broader array of alternatives for addressing the needs of the
horseshoe crabs and migratory birds of Delaware Bay to determine whether the
significant public investment required to sustain a man-made beach is justified at
this location. This effort could, and perhaps ultimately should lead to a
comprehensive plan of action for the Bay. We believe that the alternatives
considered also should include the option of removing some or all of the existing
hard structures from the present Port Mahon shoreline, which would allow the
rural road and the wetlands behind it to erode naturally. . ..” (from Letter dated
January 18,2001 to Honorable Joseph W. Westfall, Assistant Secretary of the
Army (Civil Works) from Honorable Wesley P. Warren. Associate Director of the
Office of Management and Budget for Natural Resources, Energy and Science)
(emphasis added).
The Office of Management and Budget is the arm of the federal Executive Branch that is
charged by Presidential Executive Order 12322 to conduct the independent review of all
Corps water resource projects and to make findings and recommendations on whether the
project has been properly planned and whether it will be forwarded to Congress with
support from the Executive Branch and the President. In this instance, the Port Mahon
project was determined unworthy and returned to the Department of the Army, The Port
Mahon proposal (as part of the MCD) fails to meet basic environmental and economic
criteria. DNREC should reject the permit.
Response. Refer to the general response for ‘<horseshoe crab impacts from sand
placement”. Appropriate supplemental NEPA documentation associated with the
individual beach nourishment projects will be prepared to evaluate placement of main
channel sand on selected beaches. Also, refer to responses to the January 18, 2001.
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Honorable Mitchell E. Daniels, Jr.
Director
Office of Management and Budget
Washington, DC. 20503-0008
Dear Mr. Daniels:
In response to your letter dated January 18,2001, I am
submitting for your review a COWS of Engineers memorandum
detailing the findings of their review of your concerns related to the
Port Mahon, Delaware ecosystem restoration project. While your
oiTce recognized the importance of restoring the Delaware Bay
ecosystem, you questioned the array of alternatives considered
and the justification and overall advisability of ecosystem
restoration at this location. As outlined in the Corps memorandum,
both the study authority and non-Federal sponsor together focused
the feasibility analyses geographically on Port Mahon area and
technically on the development of a multi-objective project to
protect State Road 89 and wetlands behind it. Further, the Corps
did consider alternatives (permanent evacuation and relocation of
State Road 89) that would allow natural erosion processes to
continue. Neither of these alternatives were considered in detail
since they would not meet the overall study objectives of shoreline
erosion and habitat protection and restoration and were cost
prohibitive. Finally, the Corps again consulted with the U.S. Fish
and Wildlife Service as requested and a letter dated May 11, 2001
that documents their continued support for the project.
Please advise this office based on the additional information
provided whether my recommendations to support the
authorization and implement the project are consistent with
Administration policy.

Mike Parker
Assistant Secretary of the Army
(Civil Works)

.,.

DEPARTMENT OF THE ARMY
u.s. timy corps0+E“gir,ee,s
WASH INGTON,

D.C, 20314.1000

REPLY TO
ATTENTto
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CECW-PM

MEMORANDUM FOR THE ASSISTANT SECRETARY OF THE ARMY (CML
SUWECT

3 2001

WORKS)

Port Mabon, Delaware

1. PURPOSE: In response to your 13 March 2001 memorandum, the U.S. Army Corps of
Engineers has reviewed the concerns raised by the Office of Management and Budget (OMB) in
their 18 January 2001 letter related to the ~bject project. The findings of the Corps review ~d
my recommendation are summarized below.
2. DISCUSSION:

a. The Delaware Bay Coastline-Delaware&
New Jersey, Port Mahon Delaware Interim
Feasibility Study, Final Feasibility Report and Environmental Assessment determined that
shoreline erosion and shoreline development have significantly reduced the spawning suitability of
the Port Mahon area for the horseshoe crab. Although there is no sandy beach present at Port
Mahon at this time, horseshoe crabs continue to attempt to nest in the roadbed with limited success
and significant mortality. The prime spawning beaches are between Maurice River and the Cape
May Canal in New Jersey and the sandy beaches between Bowers Beach asrd Lewes in Delaware.
Port Mahon is just north of Bowers Beach. Port Mabon’s location in the bay relative to srdirrity
and hydraulic conditions make it suitable habitat for horseshoe crabs. The beach fill will protect
existing wetlands as well as the wetlands to be restored as a compqment of the Port Mahon project.
All of these features are expected to benefit migratory shorebird species.
b. The proposed ecosystem restoration project consists of three elements designed to restore the
ecosystem at Port Mahon. The first element consists of restoration of 19.2 acres of horseshoe crab
habitat through the placement of 306,000 cubic yards (cy) of sand for approximately 4,900 feet
along the shoreline and the construction of a 1200-foot revetment at the southern end of the
proposed project to tie into the existing revetment from the termination of the beachfill to provide
strhlity. The second element will involve raising State Road 89 for a distance of 7,500 feet to
protect 59.1 acres of wetlands from excessive and damaging. overwash. The third element in the
.reconrmended plan is the restoration of21.4 acres of degraded marsh west of State Road g9. The
proposed ecosystem restoration and protection project will provide 193 average annual high vahre
habitat units. In addition to ecosystem restoration and protection and the aasDciated non-monetary
environmental quality benefits, the project will produce incidental national economic development
(NED) benefits. These estimated NED benefits amount to an average ~rral total of $140,000,
and consists of reduction of infrastructure damages and avoidance of fiel delivery by more costly
alternative means. A monitoring program to document project performance comp~ed to design
predictions will be conducted as a cost-shared engineering and design activity during the
continuing construction for periodic nourishment. A 5-year monitoring and adaptive management
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CECW-PM
Subject: Port Mahon, Delaware
plan to evaluate success and provide for potential minor project modifications to improve overall
project performance is rdso included in the recommended project.
c. Section 101 (a)(l 2) of the Water Resources Development Act (WRDA) of 1999 “authorized
project construction at a totrd cost of $7,644,000, with an estimated Federal cost of $4,969,000 and
an estimated non-Federal cost of $2,675,000 and at an estimated average annual cost of $234,000
for periodic nourishment over the 50-year life of the project, with an estimated annual Federal coat
of $152,000 and an estimated annual non-Federal cost of $82,000.
d. OMB raised two concerns in their 18 January 2001 letter. The fti concern relates to the
-1’ of dtematives considered in the feasibilifi] study. The second concern relates to the
justification and overall advisability of ecosystem restoration at Port Mahon. A response to each
of these concerns is provided in the following paragraphs.
e. OMB requested that a broader array of alternatives for addressing the horseshoe crabs and
rni~tory birds of Delaware Bay be evaluated, in consultation with the U.S. Fish and WWrlhfe
Service, to determine whether the significant public investment required to sustain a,man-made
beach is justified at Port Mahon. The sponsor of the feasibility investigation; the State of
Delaware, requested a study to evahsate the advisability of ecosystem restoration at Port Mrdro~
not the Delaware Bay and as a resrdL a comprehensive plan of action for the Delaware Bay did not
result from the feasibility investigations. Ecosystem restoration was the primary objective of the
feasibility analysis, although cleady the sponsor is interested in the project’s seconday benefits of
providing protection to State Road 89 and the pipeline that deliveix jet fuel to Dover Air Force
Base. As requested, the U.S. Fish and Wildlife Sewice reviewed the concerns raised by OMB and
documented their position in a letter dated 11 May 2001 (enclosed). As outlined in thk letter, the
U.S. Fish and Wildlife Service believes the Port Mahon site “offers substantial potential for
habitat improvement”. In addition, the U.S. Fish and Wildlife Service acknowledged the study
authority and the non-Federal sponsor together focused the feasibility analyses geographically on
the Port Mahon area and technically on the development of a multi-objective project to protect
State Road 89 and wetlands behind it.
f. OMB also suggested that the removal of some or all of the existing hard stnrctures from the
Port Mahon shoreline to allow for the natural erosion of the rural road and wetlands should be
considered for implementation, since it believes that the proposed action would not restore the
designated area. The alternatives considered for the Port Mahon area included two alternatives
(permanknt evacuation and relocation of State Road 89) that would allow naturrd erosion
processes to continue to darnage habitat and existhg inflastmctnre. Neither’ of these alternatives
was considered in detail since they did not meet the overaJl study objectives of shoreline erosion
and habitat protection ~d restoration and were considered cost prohibitive. Specifically,
permanent evacuation of the area was expected to have high socird and economic costs and wordd
not prevent the loss of habitat. Relocation of State Road 89 would involve extensive wetland
destmction and costly mitigation measures while providing no habitat protection, and as a result,
the plan was eliminated from firrther consideration. Furthermore, jet fuel is delivered to Dover Air
2
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CECW-Ph4
Subject: Port Mahorr, Delaware
Force Base via an underground pipeline on the landward side of the road that will continue to
require protection from shoreline erosion, negating the effects of relocating State Road 89. This
pipehne is criticaI to normal operations at Dover Air Force Base and readiness for National
Security. Wkhout the pipeline, jet firel would have to be delivered via truck in a large nmnber of
trips, increasing the risk of spills that would cause significant environmental damages.
g. The proposed project at Port Mahon will restore historic horseshoe crab habitat and
associated wetlands and protect these habitats from firrther loss and degradation. While the
proposed project will not be a “natural” beac~ since it will need to be replenished every seven
years, it will be?much more than “isolated shifting pockets of sand”. The restored beach will
remain a functioning beach, usable annually by spawning horseshoe crabs and the thousands of
migratory birds that need to feed on horseshoe crab eggs, for the life of the project. The selected
plan provides the optimum ecosystem restoration and environmental quality benefits at Port
Mahon and is incrementally the least-cost alternative in terms ‘ofhabitat units per total present
worth project costs.

REco

3.
MN@fDATION: In view of the above, and since this project was formulated for
shoreline erosion and habitat protection and restoration purposes, I recommend this project be
resubmitted to OMB for clearance.
FOR THE COMMANDER:

~~[=
Encl

ROBERT H. GRIFFIN
~BrigadierGeneral,lJSA
Director of Citil Works
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United States Department of the Interior
FISH AND WfLDLIFE SERVICE
Chesapeake Bay Field Office
177 Admiral Cochrane Drive
Anrrapolis, MD 21401
May 11,2001

Lt. Colonel Timothy Brown
District Engineer
U.S. Army Corps of Engineers
100 Penn Square East
Philadelphia, PA 19107-3390
Attn:

Steve Allen
Re

Port Mahon Feasibility Study

Dear Colonel Brown:

‘l%is responds to your oftice’s’request for o~ comments on the letter dated January 18,2001,
from Mr. Wesley .Warren of the Office of Management and Budget to your office relatirig to the
Port Mahon Feasibility Study. Mr. Warren’s letter questions the environmental justification for
the project ~d suggests that a wider array of alternatives for addressing the needs of horseshoe
crabs and shorebirds should have been evaluated to provide assurance that the benefits of
maintaining a beach at this particular location are worth the cost. This approach overlooks the
fact that the Port Mahon project was not formulated simply to address the habitat needs of
horseshoe crabs and shorebirds, but also for protection of irdiastmcture (road and jet fuel
pipeliie) rmd water dependent recreational and commercial facilities (e.g., boat launching nirnp,
docks, and tishin8 pier). In addition, the project will rdso benefit a wide variety of public fish
and wildlit% resources by preventing erosion of the marsh and by improving the water qurdity of
Delaware Bay due to the reduction in the input of fine sediments.
tile
no~.foimal study was conducted to evrduate potential projects specifically for horseshoe
crabs in Delaware Bay, it certainly appears that the Port Mahon site offers substarstial potential
for habitat improvement. .’f’hissite lies within the shoreline region between the Mispillion River
and Kelly Island where the greatest number of horseshoe crabs come ashore to spawn.
Unfortunately, the Port Mahon shoreline is largeIy unsuitable for spawning due to limited beach
habitat and the presence of bulkheads and riprap. This problem creates a significant opportunity
for habitat improvement. While the alternative of simply removing the bulkhead and riprap and
allowing the natural erosion process to proceed would reduce the mortality of adult crabs, the
effective increase in the spawning success would be limited because sand for beach habitat is

I

naturally scarce. The project would supply the sand needed to improve spawning as well as
achieving other benefits mentioned above.
We share the concern about the relatively high amount of replenishment that will be necessary to
maintain the beach at this location. Substantive spawning beaches do not naturally occur much
north of Pickering Beach which is located approximately 2.7 miles down the bay tiom Port
Mahon. The current lack of s~d at Port Mahon is likely to have been exacerbated by the
bulkhead, but beach habitat under mturrd conditions would probably be limited to small pocket
areas. Fortunately, the maintenance cat will be reduced since the material wouId come from the
ongoing maintenance dredging of the Delaware main navigation channel. However, there are
significant uoeertainties involved in estimating erosion rates 50 years into the future. In edditio%
the demands for sand for use at other shoreline locations maybe substantially greater tkrr they
are at this time. In view of this, a project based on a 25-year life, as is currently common for
projects of this type, may have been more appropriate.
We cannot rule out the possibility that beach replenishment for horseshoe crab spawning habitat
could be more cost effectively accomplished at other locations where the erosion rate may be
lower. However, the study authorization was specific for Port Mahon and the nonfederal sponsor
was especially interested in a multiple objective project that included reducing the threat to .jhe
road as well as to the wetlands behind the road. Furthermore, it does not appear that such a high
standard (i.e., a demonstration of the highest benefits and cost effectiveness of.sny site in the
Delaware Bay region) would normally be required to justifi a project. For example, if the issue
Wm ev~mttig beach replenishment for a human cormnunity, it would not be necessruy to show
that the site had the highest benefit-cost ratio of any site in Delaware Bay,
Thank you for the opporturdty to comment.
Ruddy at (41 O) 573-4528.

If there are any questions, please contact George

‘~,
.+/./

LwLd

JobnP. Wo,tlin
Supervisor
Chesapeake Bay Field OffIce

Comment. We are further concerned that the Corps has failed to identify and make
recommendations to avoid or mitigate potential damage to sabe[laria vugaris reef areas
(and associated fish habitat) that may be caused by sand deposition at Port Mahon. The
Corps has not identified the costs of such mitigation to the taxpayers, and, has failed to
prepare the necessary Supplemental Environmental Impact Statement that is required by
NEPA for the Delaware beach sand deposition from the MCD proposal. DNREC should
reject this permit for failure to provide this information.
Response. Refer to the general response for “Sabellaria vulgar-is impacts from sand
placement”. Appropriate supplemental NEPA documentation associated with the
individual beach nourishment projects will be prepared to evaluate placement of main
channel sand on selected beaches.
Comment. Dredging Windows. The Corps has not clarified the MCD dredging and
placement schedule around appropriate seasonal environmental windows to minimize
impact on marine habitat. We urge DNREC to seek the following information to meeting
the requirements of this proceeding: 1) identification of the current status of all
environmental windows for both dredging and disposal activities, 2) identification of
exactly where geographically and during what periods (and displayed graphically within
the Delaware Bay region) these windows will apply to protect individual species and
multiple species, where applicable 3) identification of environmental window issues and
study requests /needs that remain outstanding or umesolved, and 4) identification and
full clarification of the effects of these window requirements on the economic costs of the
project and identification of any required revision of dredging schedules that maybe
necessary to implement each feature and to complete the project.
Response. Refer to the general response for “environmental windows”. The dredging
windows may have an effect on the cost of constructing projects in the Delaware Bay.
The following is a summary of projects and their associated issues with regard to
windows.
●

.

●

Kelly Island. In order to construct Kelly Island, complete relief for one season
from the horseshoe crab and winter flounder windows is required. No relief is
required from blue crab, sandbar shark or other windows. The increase in cost to
observe these windows is prohibitive to constructing the project, since any
interrupted construction activity has a high degree of risk associated with total
failure of the project.
Port Mahon. The horseshoe crab window can be observed if relief is given horn
the blue crab and winter flounder windows or vice versa. (i.e. bhre crab and
winter flounder can be observed with relief from the horseshoe crab window). No
other windows impact Port Mahon construction.
Broadkill Beach. The sandbar shark window can be mitigated by construction
revisions as detailed in response to 6 above. The additional cost is considered to
be project inclusive. The anticipated dredging time for Broadkill Beach is
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between 10-12 months so observation of the horseshoe crab, blue crab and winter
flounder windows in any combination will increase the cost to construct Broadkill
Beach. An additional dredge or multiple barges will be required. Quantification
of the cost increase is impossible due to the various combinations of windows and
construction methods.
.

Egg Island Point. Relief from the horseshoe crab, blue crab,
windows is required to construct the project. The increase in
these windows is prohibitive to constmcting the project, since
construction activity has a high degree of risk associated with
project

and winter flounder
cost to observe
any interrupted
total failure of the

Comment.
Economic Impacts. The economics of the project remain in serious question and the
MCD has not been justified as being in the public interest. The Corps suggests that
“based on an input-output economic model of the tri-state region Delaware may accrue
the following indirect economic impacts from construction of the project: 300 jobs, $31
million in wages, $60 million in total revenues filtered into the state’s economy, $4
million in state and local tax receipts and $9 million in federal tax receipts.” Lacking a
thorough review of this economic model and its basic assumptions, and without
confidence of even the validity and consistency of whatever was the source of this
information, on its face we must question whether such assertions can provide any basis
for DNREC’S review of this project’s merits. For instance, the statement does not
quantify job and revenue losses from reduced lightening activities that are at the heart of
the project’s current economic justification by the Corps.
We are concerned that: 1) the current project justification contains outdated information
(due at least in part to the age of the underlying studies) that maybe critical to DNREC
and federal government decision making, 2) some navigation benefit claims maybe
substantially overstated, and 3) the costs of activities such as disposal of dredged
material may be considerable y ~eater and may carry greater environmental costs to
Delaware and the nation than have currently identified. Eighty percent of the
benefits of the project are based upon providing reduced lightening costs to six Delaware
River-based oil refineries. Questions have been raised about the legitimacy of these
benefit claims, whether the refineries will indeed make the investments necessary to
utilize the deepened channel, whether the costs have been accurately reflected to date
(given uncertainties over schedules, disposal capacity, etc.).
Response. Justification for the federal project is based on benefits to the National
Economic Development (NED) account. The last (NED) analysis was the Corps Limited
Reevaluation Report completed in February 1998. Benefits specific to the region, an
individual state, or an individual company, are not a factor in the analysis for project
justification. Indirect benefits for construction to the state of Delaware were derived from
a generalized input-output model and were not used to determine project justification.
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The reduction in lightening costs is a savings to the national economic development
account. This savings is one part of the $32 million in benefits estimated for crude oil
imports. Commodity growth, deeper loading of smaller tankers, and reduced tanker
operating costs are other parts of the total crude oil benefits.

EXHIBIT #116
MAYA K. van ROSSUM

RIVERKEEPER

Comment. I was at the DRBC offices this morning. On the wall they had a December 18,
2001 map of the Delaware Estuary indicating the current location of the salt line
in the Delaware Estuary. According to this document the salt line is now at River
Mile 85 and the normal mid-month value for December is River Mile74. Clearly,
the range of the salt line during this portion of the year does include, depending
on weather conditions, this portion of the River. Recall that the Iikel y (but as of
yet unconfirmed) location of juvenile shortrrose sturgeon in the Delaware River is
linked with the location of this salt line. And recall that the proposed blasting
associated with this project is river mile 76.4 to river mile 84.6. This information
confirms our concerns, and the concerns expressed by NMFS, the Corps and
other experts, that the juvenile shortnose sturgeon may very well be aggregating
in and around the proposed blasting area during the proposed period of blasting,
thereby endangering the River’s population of shortnose sturgeon.

Response.

Refer to the general response for “shortnose and Atlantic sturgeon concerns”.

EXHIBIT #117

ROBERT

V. MARTIN

costs :
The ACOE, The Maritime Exchange, and the Delaware River Port Authority (the nonfederal sponsor) state that the cost of this project will be $311,000,000. To get a proper
perspective, the basic cost of this project used a pricing year of 1991 for the 1992 EIS.
The pricing year for this project has not changed.
According to the U.S. Bureau of Labor and Statistics Inflation Calculator the
year 1991 price level of$311 ,000,0000 translates to $405,076,000 in the year
2001, This is a factor of 1.3025. The cost of the project is apportioned l/3rd
to the non-federal sponsor and 2/3rd to the federal sponsor according to ACOE
information. (*see note 1. end of letter)
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Disallowing any increased amounts due to inflation, note the following
discrepancies and misleading information, even though unintentional:
The ACOE states benefits to the State of Delaware will be a $30,000,000
Project at Kelly Island and a $44,000,000 Beach Replenishment Project for
beaches at Port Mahon, Broadkill Beach and/or Rehoboth-Dewey Beach.
The DRPA and The Maritime Exchange mistakenly cite $74,000,000 or
$70,000,000 targeted for beach replenishment sand. The ACOE figures are
what it will cost the ACOE to implement these projects. The ACOE cost does not
necessarilyy translate to a dollar benefit to the State of Delaware,
Response.

Comment noted

Comment.

REPLENISHMENT

COSTS AT DELAWARE

BEACHES

Port Mahon is not a beach it is subaqueous land as you will note in the
attached photographs taken November, 2001. Please see comments related
to Port Mahon in a subsequent paragraph. For the purpose of comparing
beach replenishment costs, Port Mahon will be considered a beach.
According to the ACOE sand costs for Delaware Bay Beaches (Port Mahon
~
will range from $8 to $10 per cubic yard for beach
placement and $1.50 to $2. for handling on the beach. For the purpose of.
comparison
will useacombined
total of$ll pcrcyfor bay beaches.
Atlantic Ocean Beaches , Rehoboth and Dewey sand placement costs have
not been finalized. I was informed in a previous communication with ACOE
Engineering that it would cost $15 per cy just to transport sand from Reach
E to Rehoboth Beach and that beach handling would be additional. For the
purpose of this comparison 1 will use$ 15 per cy yard for beach placement
and $2 per cy for handling or scaping on the beach for a total of $17 per cy
for ocean beaches.
Port Mahon
Broadkill Beach
Rehoboth/Dewey

Cost to ACOE 306,000cy@$ 11 = $3,366,000
Cost to ACOE 1,305,000cy@ $11= $14,355,000.
Cost to ACOE 1,437,272 Cy@,$l 7=$24,433,624
Total Cost to ACOE
$42,154,624

The above figures are a low approximation of costs and are about $2 million
short of the ACOE prediction of $44,000,000 beach replenishment costs.
This replenishment cost is a one time cost and is for an initial deposition
only. The ACOE does not include any additional or maintenance
replenishment in the Deepening Project.
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Total initial costs for the State of Delaware as per the 50 year
Environmental Impact Statements for each of these ‘beach’ projects using
the same amount of replenishment material follows (all amounts are
published EIS amounts):
Port Mahon (includes geotextile tubes, road
Elevation sand, etc.)
State Cost 35% $2,619,050
Broadkill Beach (includes berm dunes,
Fencing, etc)
State Cost 35%40 $2,943,150
Rehoboth/Dewey
(includes berm dunes,
Fencing, etc)
State Cost35% $3,189,900
Total Initial State costs for all three
Beach projects
$8,752,100

1997 price year

1995 price year

1995 price year

This total State cost is a far cry from the ACOE’S published ain’t of
$44,000,000, and the Maritime Exchange statement of $70,000,000 for
beach replenishment. A letter was sent to the Governor of Delaware in
September citing the Maritime Exchange misinformation and misleading
statements.
The ACOE uses their cost as the beneficial dollar amount for the State of
Delaware. A real stretch for a benefit. There is no reason for the State of
Delaware to donate $10,000,000 to the Deepening Project for replenishment
sand and then also pay out additional for the State’s own projects as well. 1
fail to grasp the Channel Deepening Project as a dollar beneficial
replenishment plan for the State of Delaware.
The only real beaches in the Corps’s Deepening Project are Broadkill,
Rehoboth/Dewey. The combined total cost for both of these beach 50Year
Replenishment Projects, including initial replenishment with all
requirements and all replenishment for the entire 50 Years follows:
( This is the State costof35%)$12,925,150
Broadkill
Rehoboth/Dewey
( This is the State cost of 35%) $23,562,700
Total State of Delaware obligation 50 Years
$36,487,850
Believe that the Deepening Project’s beach replenishment plan is an
“economic windfall” as stated by the Maritime Exchange and you will
believe that horseshoe crabs fly in formation with the birds to the bay shores
at migration time.
Delaware beach residents should rest assured that they are better off relying
on the largesse of the State of Delaware for beach replenishment as opposed
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to this one shot deal from the ACOE and the DRPA Deepening project
which at best is dubious and outrageously expensive.
Remember that these are all tax dollars and these dollars come out of both
the Ietl and right pockets.
Response. The analysis as presented by Mr. Martinis a reasonable budgetary
approximation of costs. If Broadkill, and Port Mahon are constructed as part of the
Delaware River Main Channel Deepening Project there would be no cost to the State of
Delaware for initial placement of sand material however, if these projects are constructed
independently from the Delaware River Main Channel Deepening Project, the State of
Delaware share for each project for initial construction is 35% as displayed above.
Regarding, the Rehoboth/Dewey Project, there would no cost savings to State of
Delaware for initial sand placement if it was constructed as part of the Delaware River
Main Channel Deepening Project. If other sites are selected for sand placement as part of
the Delaware River Main Channel Deepening Project along the Delaware Bay there
would be no cost to the State of Delaware for initial sand placement.
Comment.
Biodiversi tv and the Sabel[aria Vu[aris
I have tried over a period of years to convince the ACOE and later DNREC
that Sabellaria Reefs known locally as “coral beds” existed in the
subaqueous shores of Delaware off of Slaughter and Broadkill Beaches and
outward into the bay. It wasn’t until the June 6, 2001 ACOE sponsored
public workshop on the Delaware Permit held at the Delaware State
University, Dover, DE that the existence of these reefs was acknowledged
by Mr. John Brady after he viewed my photos taken at Broadkill and
Slaughter Beaches. Mr. Brady was sufficiently impressed so that he employed a scientist
fkom the U of D Marine College, Lewes, DE to so attest.
The reefs provide a habitat for a number of minute specie which in turn
attract a vanet y of pelagics which in tom attract a vanet y of human specie
(shore fishermen, commercial fishermen off-shore sports-fishermen). A
large reef off of Broadkill Beach is identified as a ‘coral bed (improperl y of
course, but long term usage makes the identifier acceptable) on local
navigation charts. This “coral bed’ has attracted a number of trophy black
drum which of course, have attracted a large number of trophy hunter
fishermen. Not incidently, a now closed restaurant in the town of Little
Creek, DE, 11/2miles from Port Mahon was called “The Coral Reef”.
A healthy reef equals a healthy bay.
The Sabellaria Vularis larvae can be found all over the bay during the
reproductive period (Curtis). You would believe that the reefs also are found
all over the bay, and indeed they are not. I suggest that those who make such
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generalizations go out and find a few reefs. I would sure like to know as
these reefs are good “hook-hang-up” spots. Sabellaria do not require large
rocks. I have a specimen on a small oyster shell as well as one on a l” piece
of gravel. Sabeflaria occur only in specialized areas and cannot be found by
“bottom grabs” as some are wont to do.
Many minute organisms such as amphipods and the white tingered crab are
found in these reefs and contribute to the vast bio-diversity of this area. The
amphipods (1 to 2 mm in length) and the crab (2mm to 19 mm) are fUIIY
mature. They become part of a food chain which is rather important to the
survival of the benthic community. (Please see attached photo copies of
these specie)
Mr. Brady contracted Mr. D. Miller (see report which is part of the ACOE
Application) of the U. D, Marine College at Lewes, DE, to visit Broadkill
Beach. The Miller report was not particularity significant although it did
verify the existence of Sabellaria Vu[garis and their reefs at Broadkill which
complete] y supported my photographic proof The report was mainly a
repeat of descriptions and comments made by investigators of sabeflaria,
including Dr. H. Wells (1970). Dr. Wells stated. that sabellaria reefs are
found in two locations on the East Coast due to a specialized environment.
These he identified as the Delaware Bay, and Rodanthe, N. C.. He stated that
these are areas where reef building habitat of the specie is well developed
and that this specie is an isolated one from other sand tube builder worm
families. Dr. Wells also stated (1970;’ Reefs in Delaware Bay”) that these
reefs offer a degree of protection from waves on sandy beaches where they
occur. The reefs stabilize sediments and provide shelter for other organisms.
Multer/Millimrm 1967,and Kirtley/Tanner, 1968, stated that reefs are of
considerable import to the evolution of coastlines. I have observed that
dragging and dredging activities over 50 years has degraded the area near
Delaware shores. These reefs do not recover if they are covered. They die!
Wells also affirmed that past reefs attract larvae and additional reef
structures are superimposed.
Miller’s report suggested mitigation alternatives for the Sabellaria reefs. 1
am most surprised that such a suggestion could be made.
The word ‘mitigation’ is usually a legal or political term and is not a
scientific one. You can do one of three things with the sabelku-ia reefs. You
can leave them alone, you can protect them or cover them and smother
them. If DNREC or the ACOE pursue ‘mitigation’ there maybe legal
ramifications and restrictions. Before any such activity is pursued or
attempted I believe that an in-depth study will be of interest to NOAA, EPA,
NMFS, and others. In addition, the Magnusen-Stevens Act must be
addressed. The report does support my thesis, “cover and you will smother”.
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In addition to the Sabdlaria Vufgaris reefs at Broadkill and Slaughter
Beaches, there are large colonies, beds, and at least one large reef located at
Port Mahon. The large reef at Port Mahon is of such strength and hardness
that it will support trespass, although I do not recommend it. There is a large
colonization located between the fishing pier and the fuel station at Port
Mahon.
Specimens were obtained from all three locations. Photographs were also
taken. See attached photos.
Please note the attachment describing Biodiversity by K. Hill of the
Smithsonian Marine Station at Fort Pierce, Florida. Hill states that” The
factors which threaten biodiversity in estuaries and in the ocean are
generally the same as those which affect biodiversity in terrestrial systems;
overpopulation, physical alteration of habitat areas alien species
introduction and changes in atmospheric composition”.
An all day session “Biodiversity Symposium: Protecting Delaware’s Living
Resources” was held in Dover on February 20,2001. The main thrust of the
session was directed towards terrestrial concerns. Governor Ruth Ann
Minner spoke at this session. The symposium was sponsored by the State of
Delaware, Industry, and Environmental Organizations of Delaware. It might
be well for the state to sponsor such a program directed towards marine
biodiversity. That kind of attention could shed considerable light on
proposals as now being made by the ACOE. The lack of understanding of
the marine ecology of our state is appalling. There doesn’t seem to be even
an elementary understanding of the immense and far reaching impact of
shore projects as proposed by the ACOE. These projects are not U
beneficial, always.
Resuonse. Refer to the general response for “Sabellaria valgaris impacts from sand
placement”.
Comment.
Kelly Island
Kelly Island is not really an island. It is an extended marsh which has been
eroding for years and years. The ACOE in the 50 year EIS for Port Mahon
state that “re-building” a “wetlands” at Kelly Island, constructing or not
constructing a confined disposal facility (CDF), will not have any beneficial
or adverse affect on Port Mrdron. It should be noted that the weather and sea
conditions of this area can be very severe and threatening. The ACOE by its
own admission is so concerned that it plans to continuously monitor the
structure, the fill, and the “beach” placement of sand so as to be sure that the
mouth of the Mahon River will remain navigable. It is expected that
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transport of sand from the ‘beach’ will be at the rate of 35,000 cy per year.
This is a’ wait and see’ project from all appearances. There is nothing to
rehabilitate. To fill a 60 acre diked area with silt and sand, plant it
(pIrragmite will be a strong competition) and call it a marsh restoration is a
stretch. Obviously the ACOE does not expect the ‘beach sand’ to hold as a
series of composition groins 750 feet apart will be placed to retard erosion of
the newly constructed beach. Where this eroding 35,000 cy of sand per year
will go is anybody’s guess. There will not be any natural input of sand at
Kelly or Port Mahon as there is none available. Maintenance will require
constant replenishment, I suggest, more frequently than the ACOE expects.
Nor-casters could wipe this beach out in a matter of a very few days. I
believe that local waterrnen know this and very few have any engineering
background.
There is no way the ‘beach’ can be maintained without constant
refurbishing. The source of this replenishment, if it is to be provided by
regular maintenance dredging of the river channel, may not be sufficient or
timely. 2,400,000 cy of siltisand for Kelly as for Egg Island Point, N.J. A
minimum of 4.8 million cubic yards for marsh ‘reconstruction’ or
btdkheading. The ACOE states in its application for a permit that the Kelly
Island ‘beach’ will be graded by bulldozer. That’s going to be very
interesting to watch as the only way equipment of that type can get to the
proposed dike area will be via transport similar to an LST. If retardation of
the erosion were the only objective at Kelly Island, I wonder that the
alternative of rip-rap bulk-heading for the fill mile, as proposed for the
smaller end of the dike, be just as effective.
The $30,000,000 cost of the Kelly Island project is the ACOE’S cost to build
a CDF and does not translate to a $30,000,000 return for the State of
Delaware which has no plans whatsoever to build a dike at Kelly.
Response. Beneficial use of dredged material in restoring eroding shorelines at Kelly
Island and Port Mahon should help restore/preserve biodiversity in Delaware Bay. As
noted in the general response for “Sabellaria wdgaris impacts from sand placement”,
impacted Sabellaria habitat will be restored.
In response to a letter dated September 11, 1997 from Captain Martin in the Port Mahon
EIS (1 997) (EXHIBIT 3), it was stated:
“The Feasibilip study has determined that the proposed use of Kelly Island as a
beneficial use of dredged materials site for the De[aware River Main Channel Deepening
Project would have no impact on the shoreline at Port Mahon. The Mahon River
Channel provides access to commercial and recreational facilities along the A4ahon
River. The Corps does not anticipate that beachjUl would have any adverse effects on the
navigational channel.”
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The potential impacts to the Mahon River from sand migrating from Kelly Island are
discussed in Section 9.3.1.3 of the SEIS (1 997) (EXHIBIT 4):
“Mahon River Navigation Channel Impacts From Kelly Island. The amount of sand that
may be transported into the Mahon River navigation channel is very dzjj$cult to estimate.
The net transport is expected to be 35,000 y~/yr to the north. Tidal currents and waves
out of the north will tend to move some material south, but the volume is uncertain.
Further, sand that does move south may not enter the navigation channel. Therefore, the
channel will be surveyed annually to determine whether shoaling in the channel is a
problem. Channel maintenance will beplannedfor eveiy three years. However, annual
suiveys (at least for thejirst 5 years) will indicate whether this is a reasonable estimate
for maintenance,
If dredging is required due to sand accumulation, the sandy material removedfrom
channel could be placed on the offshore sand dike to postpone its maintenance
requirements (as discussed above). ”

the

The primary purpose of Kelly Island is to beneficially utilize dredged material from the
deepening project which would otherwise be disposed of in a confined disposal area or
overboard site. The project at Ken y Island also creates approximate] y 60 acres of new
intertidal wetland while protecting thousands of additional acres of wetlands. In addition
it provides over 1 mile of horseshoe crab habitat along the shoreline. The site will
specifically protect the existing shoreline against continued rapid erosion, which since
1993 has retreated an average of over 300 feet along the mile stretch and in some areas
over 500 feet. The prediction that 35,000 CY of sand will leave the site each year is
based on a beach without groins. The addition of the groins will limit the predicted
losses and may actually result in an accretion of sand in some areas. Periodic
maintenance will assure that the shoreline in this area remains stable. The amount of
maintenance material over the long term should not exceed the predicted yearly losses.
Transportation of heavy equipment is feasible through the use of barges, cranes, ramps,
temporary dock facilities and, yes, LST’S. The construction of a riprap revetment or
bulkhead would certainly work effectively in this area however it is not considered
environmentally friendly to horseshoe crabs or other species. In addition it would not
satisfy the primary purpose of the project, beneficial use of dredged material.
Comment.
Port Mahon
The area of Port Mahon projected for sand deposition is located along
Delaware Road #89.
The ACOE states that they do not plan to fill in the area between the
deteriorating sheet metal bulkhead and the road as they consider this area
wetlands. An examination of the attached photographs will show otherwise,
The amount of vegetation in this area is so sparse that it can hardly be
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recognized. The photos were taken from the fishing pier November, 2001.
You will note that the high tidal water is up against the rip-rap bulkhead
protecting the road. Hardly a wetland. This is subaqueous land without
forther explanation.
The ACOE’S application states that the ‘beach which you will note is nonexistent in the accompanying photos and is barely an exposed mud flat at
low tide, will be filled with sand 240 feet channel-ward from the high-water
line, which you will note from photos is at the road rip-rap. The fishing pier
extends approximate] y 250 feet from shore as does the fueling pier just to
the north.
The extravagance of beach-till will overwhelm the area. Any recreational
fishing dependent on the fishing pier will be seriously curtailed. The benthic
community as well as the sabelfaria colonies, beds and reefs (see
accompanying photos) will be inarguably smothered with no chance of
recovery. This is a one time exercise, dump the dredged sand and nm.
The New Hampshire based fuel company, owners of the fuel pier, have
complained in the past of shoaling and minimal depths for their fuel barges
and tugs. The transfer of fire] can be difficult at times. Fuel transfer, I
understand, is done only at high tide to minimize the danger of collision with
the pier, or grounding. I fail to see any input from either the Dover Air Force
Base or the fiel company related to the possibility of increased shoaling, or
insufficient water in which to conduct the foe] transfer exercise. The ACOE
expects a transport of 35,000 cy of sand from the proposed diked and
groined ‘beach’ at Kelly Island. I’m sure that that the 306,000 cy of sand
proposed for Port Mahon, which is adjacent to Kelly Island, will dritl with
tide and wave action at least to the degree of drift at Kelly.
The Port Mahon part of the deepening project is not particuknily beneficial
as Port Mahon is already a target for dredgings from the regular maintenance
dredging of the present 40 foot channel. I do not see any advantage to be
gained in a one shot deal
Road #89 is very difficult to keep passable (check with DELDOT). If the
State of Delaware were serious about reconstructing the road by elevating it
2 feet above its present height it could do it for far less than the ACOE’S $10
per cy cost of placing and handling of 306,000 cy of sand ($1 O. X 306,000=
$3,600,000). That amount is the cost to the ACOE and as with other projects
related to the channel deepening, this cost does not translate to a $ benefit
for the State of Delaware.
The application for the utilization of Port Maholn as a sand deposition site for
all of the above reasons is faulted. It appears not to address aqueous lands
properly as well as threatening the bio-diverse habitat of the benthic
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community, especially the sabellaria wfgaris
chance of recovery.

reefs which will have no

Response. The impacts to wetlands tlom construction of a beach at Port Mahon are
described in Section 6.5 of the Port Mahon EIS ( 1997) (EXHIBIT 3):
“This alternative involves the construction of a 100 ft wide beach berm (above mhw) in
conjunction with raising Road 89. The total area of initial beach\bemr would cover
approximately 26.2 acres (approx. 7 acres of berm and 19.2 acres of beach slope). In
addition to providing much needed beach habitat on the bay side, the beach berm would
serve as a “soft” sacrificial revetment to protect approximately 70.9 acres of tidal marsh
habitat west of Road 89, and approximately 1.7 acres of tidal marsh within the bulkhead
area from erosion. Emergent marsh areas protected from erosion are presented in Figure
EA-16, which exhibits acreages lost if no action is taken. The high marsh areas consisting
of Spartina patens and Distichlis spicata, and low marsh areas consisting of Spartina
altemiflora would receive the most protection.
This alternative would involve the conversion of 2.5 acres of intertidal rockyldebris
habitat and 2,4 acres of mud~at, and 21.5 acres of sha[low subtidal habitat into sandy
beach habitat. Some losses (approx. 0.5 acres) of the existing bulkhead-tidal marsh are
expected due to overwash of sand resultingfrom wave run-up during storms, however,
the beach wotddprevent further 10SSof the bulkhead tidal marsh area (approximately I. 7
acres) to erosion. The beachface would also preclude direct tidal connection from the
Delaware Bay in the bulkhead marsh, “
It is acknowledged that wetlands adjacent to the shoreline at Port Mahon have eroded
since 1997, but as of last year (2001), about one half of the 1997 acreage is left. In any
case, we concur that tidal wetlands as well as subtidal areas are also “subaqueous” lands.
Also, refer to the general response for “impacts on benthic communities”,
The impacts to the State fishing pier ffom construction of a beach at Port Mahon are
described in Section 6.1.2 of the Port Mahon EIS ( 1997) (EXHIBIT 3):
“The beach restoration alternative would provide improved access to the facilities at Port
Mahon, thereby benetitting recreation activities. This would benefit bird watching
activities, use of the State boat ramp, and access to the State fishing pier. However, deep
water would be inaccessible to fisherman for approximate y 200 feet of the landward end
of the fishing pier, which would result in approximately 2/3 of the fishing pier to be
inaccessible to fishable water along Delaware Bay. This estimate may vary between
nourishment cycles (every 7 years) as erosion would reclaim some of the deeper water
prior to nourishment.”
Also, refer to the general response for “Sabellaria vulgaris Impacts from Sand
Placement”.
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Less than 2 acres of wetlands exist behind the failed steel bulkead. Certainly, if the area
contained no wetlands, it would be simpler to construct. The beach will be constructed at
Port Mahon as protection for the eroding wetlands behind the steel bulkhead and
primarily for the thousands of acres located behind RD 89. An additional benefit will be
the protection of RD 89 from continued washout ffom storm and tidal inundation. Port
Mahon is not a disposal site for dredged material from the current 40 foot channel
project as stated by Mr. Martin. Mitigation for loss of (Sabellaria) habitat will be
accomplished as recommended by Dr. Douglas Miller, University of Delaware, the
recognized expert in the area.
Comment,
BROADKILL

BEACH

The section of the application describing Broadkill Beach is confhsing. The
amount ofsandscheduled
for beach replenishment, l,305,000cy appears
excessive. Broadkill Beach will bemuchbetter
offwith the Congress
approved 50 yem beach replenishment plan than a one time shot from the
deepening project. The 50year project includes a replenishment every 5
years. The ACOE project is a one shot deal. Any replenishment at Broadkill
must include a protection for the sabellaria reefs which exist. Please see the
section on biodiversity
1 recommend that the permit not be approved as written for Broadkill Beach.
Atanaverage
costof $11 percyfor placing sand onthebeach anddozingit
will cost the ACOE $14,566,000 to replenish Broadkill for 1,306,000 cy of
sand. This figure which the ACOE translates as a $ benefit to the State
of Delaware. Preposterous! The50 year project. State initial cost for dune
constnrct, fencing, ~ading, and all requirements will only be $2.9 million.
“An economic windfall”? What kind of rationalization is that? Broadkill and
RehobotMDewey do much better depending on the largesse of the State of
Delaware than depend on the tentative deepening project.
Response. Refer tothegeneral
responses for``Sabellaria
Placement” and “Impacts on Benthic Communities.

wlgaris

Impacts from Sand

1,305,000 CY is the amount of sand proposed to be placed at Broadkill by the authorized
Broadkill Beach Project. Slightly more smdwill beplaced at Broadkill Beach ifitis
utilized bythedeepening
project asabeneficial use site. Theamount ofsand will not
si~ificmtly
change the footprint of theproposed project over its+l3,OOORlen~h.
In
fact, the additional sand will extend the time period required for periodic nourishment as
stated in the 50 year proj ect.
Compensation for loss of Sabellgria habitat will be accomplished as recommended by
Dr. Douglas Miller, University of Delaware. Fiverock reefs will reconstructed atthe
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location of theexisting groins toremeate the320squme
meters of habitat. Tbecostof
the project in either scenario is approximately equal, however the cost of the 50 year
beach replenishment project is cost shared with Delaware while the main channel sand is
delivered without cost sharing from Delaware.
Comment.
Rehoboth/Dewey

Beach

Again, the ACOE translates their cost for beach replenishment at
Rehoboth/Dewey to a $ benefit for Delaware. Nothing could be farther from
the truth! Transporting sand to Rehoboth/Dewey will cost approximately
$15 per cy, handling on the beach between $1.50 and $2. Using$ 17 as the
total cost of one cy times the proposed deposition of 1,540,000 cy the cost to
the ACOE will be near $26,180,000. This is the amount which the ACOE
declares as a benefit to Delaware.
The application is not clear whether or not it is following the same plan as
the 50 year joint federal and state replenishment project. If it is, it is
considerable y more expensive. The EIS of the 50 year plan assigns Delaware
35% of that total cost which is $3,189,900. Considerably different from the
$26 million the ACOE states is a $ benefit. The ACOE appears not to have
any hesitation in declaring their cost as beneficial endowment.
The sand replenishment will be a one time deposition the timing of which
may not be appropriate.
Response. Beneficial use of dredged material in restoring eroding shorelines at Kelly
Island and Port Mahon should help restore/preserve biodiversity in Delaware Bay. As
noted in the general response for “Sabellaria va[garis impacts from sand placement”,
impacted Sahel/aria habitat will be restored.
Comment.
Port of Wilmington
The Port of Wilmington is a thriving and growing niche port and will never
be considered a mega port. It has a considerable reputation as a port for fruit
and automobiles neither of which will ever require deep dratl vessels. The
Port is building even more refrigeration units and also has a permit request
to build a RORO(roll-on- roll-of~ pier located on the Delawre River. This
will be one of the most modem piers of its type. There are no plans to
deepen the 33 foot depth of the river location of this pier.
The Christiana River depth cannot accommodate deeper draft vessels and
neither can the piers. There appears not to be any economic benefit to the
Port of Wilmington. Please see the Zeien Report attachment. Also see
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Attached CENAP re: Permit for Wilmington Delaware River pier.
Response. No navigation transportation cost savings benefits for the Port of
Wilmington are claimed because of the shallow Christina River access channel. Refer to
Mr. Sprague’s testimony on 4 December 2001 public hearing on benefits to the Port of
Wilmington.
Comment.
Litering.
There seems to be a considerable lack of understanding as to what litenng is
as related to traffic on the Delaware River. ( see Zeien report). Even the
ACOE states in the FEIS of the Deepening Project that oil companies have
no intention of changing the size, draft or numbers of tankers sailing the
Delaware River. Usually tankers enter the bay at 55’ dratl afier being litered
at sea or in the Bahamas. There will still be the same number of Iitering
events. It is the event, not the quantity of oil litered or the amount
transported up-river, which is the spill risk. The litering experience over the
past several years have had negligible spillage, and none is forseen. The U.S.
Coast Guard states that any notable oil spills have resulted from docking
activities, collisions with piers, or grounding. If one is to think of larger
ships, think of the maneuverability y and the stopping capability of large ships,
Delaware River Pilots are amongst the world’s best and have an exemplary
record of piloting the river. The only benefit of the deepening project would
be to give the present traffic and pilot responsibility more room to react in
emergencies. I‘m sure pilots will welcome that aspect. But to give them
larger ships with deeper drafts to maneuver will be no improvement or a less
risk.
The danger of up-river grounding will be greater and the danger of a major
oil spill will be greater with larger tankers than from litering. Remember the
Valdez. They are still cleaning up from that spill. A similar spill event in the
Delaware will be both an economic and environmental disaster. We will be
de-oiling Canadian and Snow Geese for the next millennium.
Shore residents have more to fear from storms and the destruction of
Delaware’s living resources than they have from oil tankers and spillage
fi’om litering experiences. 1 repeat, there will be tbe same nnmber of
litering events no matter the depth, 40’ or 45”, of the channel.
Response. There will be the equivalent number of tankers using the deepened Delaware
River channel, but less lighterirrg at Big Stone Beach Anchorage will be required by the
tanker fleet.
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PUBLIC HEARING TRANSCRIPT
Public

4-5 December

2001 DNREC’S

Hearing

Verbatim
Starting

from transcript
at PAGE 110

CLYDE ROBERTS
Comment.
MR. ROBERTS: My name is Clyde Roberts, and
I come from Portland, Delaware, and I have been involved
in commercial fishing, I suppose, most of my life, and I
also run a charter boat for a while, and I am here
tonight to tell you that I think that the dredging
project is a bad idea and should not go on, and I will
tell you one of the -- the main reason that north of the
C&D Canal is the biggest spawning area in the State for
many, many stocks of fish, the chad, the striper bass,
and the sturgis.
Response. Impacts to fintish are described in Section 5.1.8 of the EIS (1992) (EXHIBIT
7). A number of measures will be used to minimize impacts to fish in the Delaware River
north of the C&D Canal. For blasting, measures to reduce impacts on all fish are
discussed in the Biological Opinion for shortnose sturgeon from the NMFS (EXHIBIT
22). Environmental windows, refer to attachment in general response for environmental
windows, will help avoid and minimize impacts to many aquatic organisms.
Comment.
Now,the rivers north of the C&D Canal,
this is probably where” 95 percent of all the spawning
takes place. It already is “overloaded with PCBS. You
are not allowed, or at least you are warned, the letter
has been out that you should not eat more than two
helpings of fish north of the C&D Canal.
Now, some of these scientific facts,
so–called, we have heard, and I am not discounting -– I
believe in science, but I don’t believe in some of the
figures that scientists throw around. Now, if north of
the C&D Canal is already polluted with PCBS and it hasn’t
cleaned itself out since 1994, when they first started
it, what’s the problem?
Response. Because of PCB concerns in the Delaware Estuary, the Corps conducted a
bulk sediment investigation using state-of-the-art, high-resolution techniques for
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detecting PCB congeners. Sediment cores were collected at 15 channel sites throughout
the estuary and divided into surface and sub-surface samples. Samples were assayed for
80 separate PCB congeners. The concentrations of all PCB congeners were summed to
determine the total PCB distribution at surface and sub-surface collection sites. The
high-resolution PCB tests demonstrated that PCB concentrations in the navigation
channel were low and within an acceptable range, based on New Jersey and Delaware
guidelines. Study results indicated that concentrations of PCBs in the channel were 1 to 3
orders of magnitude lower than concentrations in shoal s~pling locations of a previous
study.
A review of PCB issues associated with the Delaware River Main Channel Deepening
Project was submitted to the public record in a document titled: PCB Mobilization
During Dredging Operations and Sequestration by Upland Confined Disposal Facilities
(December 200 1). Based on the studies that have been conducted it is concluded that
dredging and dredged material disposal operations associated with the deepening project
would not violate Delaware River water quality standards, and that overall the project
would serve to remove PCBS from the aquatic environment. The project would not result
in adverse affects to aquatic resources or human health.
Comment.
And some of them mention the shortnose
sturgeon. Well, I am a sturgeon fisherman. We used to
be before there was a moratorium put on them. There has
been a moratorium put on the shortnose sturgeon for over
20 years. We “know, as the fish is getting in its proper
habitat, and it’s not subjected to too much creciation
and
over fishing,
that
that
fish
will
thrive.
It
so forth,
will come back.
The rockfish came back within five
years, an abundant stock we had.
Now, the shortnose sturgeon hasn’t been
targeted for commercial fishery because it’s got
moratorium on it and it hasn’t come back. And I believe
that the reason is, basically, the habitat that they have
to live in. It’s, to me, it’s the contamination that
they are subjected to that they haven’t come back. Now,
I can’t prove that. I don’t have it –– but I believe you
can come to that conclusion.
If it’s not credation and if it’s not over
fishing and if they have the proper habitat, they would
do their job. You provide the fishes proper habitat,
they will take care of itself, , as long as you don’t over
fish it and have a great predator around.
The other thing, not only is it a spawning
ground, plays a very
important part in the State, but
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it’ s also a nursing area. This is where all these little
fingers was in –– mostly even the blue claw crab, when
they sampled the blue claw crab, they put a claw Up in
the river because all of the crabs that are spawning now
make their way up, and they are about as big as your
little finger, and I cannot see –- common sense will tell
me that all this sediment that’s been built up over the years
and we are now going to start dredging five foot of
water, 800 to 1,000 foot across, that they are not going to
sir up contaminants. Now,I just don’t believe that.
Response. Refer to the general response for “shortnose and Atlantic sturgeon concerns”,
And to the general response for “impacts on over-wintering female blue crabs”.

ANTHONYTOLTA
Starting

at PAGE 140

MR. TOLTA: Anthony Tolta. I had someone
earlier that called a bunch of environmentalists
obstructionists. There is 26 people that have spoken
0PP0sin9 this PrOject so far, and they talked about a
number of different reasons. There is a lot of problems
with this project, and that’s what’s all being brought
out by this hearing, and why it should not go forward.
I was asked to come and just talk a little
bit about horseshoe crabs since this is going to impact
their beach nesting area. Horseshoe crabs are very
important to the ecosystem. A lot of things eat their
e99s, from mi9rat0ry shorebirds to a lot of the fish that
we catch and harvest commercially.

Their blood is very important to us also.
When you go to the doctor and you get a shot, the
medicine that was in that shot was tested with an extract
from their blood to make sure it was safe for us. If
there was something wrong with that medicine, you can
actually develop toxic shock and die from them.
Very important biomedically. They are now
doing AIDS and cancer research with them, and there is
something in their blood which stops the growth of some
cancer cells in the laboratory and the scientists are
trying to isolate what that is, so this animal may be the
cure for one of our most dreaded diseases.
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We have seen a marked decline in the
population of horseshoe crabs, from being over harvested,
pollution plays a problem with it, loss of habitat. A
lot of things impact the horseshoe crab and how it
selects it his beach. It can be beach slope, segment
size, or the chemical composition of it. You are going
to be changing the beach by adding new sediment” to it.
The sediment may not agree with the horseshoe crabs. ‘It
may be too fine for their nesting. It -– so they may not
nest on that beach or their eggs may not be successful in
hatching.
Response. Refer to the general responses for “horseshoe crab impacts tlom sand
placement”.
Comment.
“Chemical compositions, we have already
heard a lot about the toxicities of the sediments here,
and, so, that may affect the eggs and reduce the success
of the hatching.
Response. The Co~sevaluated
toxicity of bottom sediments bydirectly exposing
aquatic organisms to the sediment. Water column, orsuspended solid particulate phase
bioassays were run to evaluate water quality concerns associated with the release of
contminmts
fiomsediment into dredging orplacement site water. Whole sediment, or
benthic bioassays were ron to evaluate impacts to bottom dwelling organisms that would
reside insediments placed inan aquatic environment. These tests, which are commonly
used to evaluate the qualit y of dredged material, were developed and approved by the
U.S. Environmental Protection Agency.
A variety of aquatic organisms were used in the bioassays including larval shrimp
approximately four days old, fathead minnows hatched the previous day, and American
oyster emb~osapproximately
two-hours afierfefiilization.
These young organisms are
veWfiagile mdsensitive tocontaminats
intheirenviroment.
Following established
protocols, these organisms were exposed to samples of bottom sediment for a prescribed
period of time to evaluate any differences in mortality between Delaware River channel
sediment rmdclean laboratory sediment. Allorganisms (l OOO/~)survived the numerous
bioassays that were run, which is a strong indication that channel sediments are not toxic
to aquatic organisms.
Comment.
Chemicals can get incorporated into the
e99s tO 9et past into the food chain, again, one of the
foods that we eat, and, also, migratory shore birds that
come from South America, they stay here for about two
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weeks, doubling their body weight, eating on their eggs
and they continue to the nesting ground in Canada. So,
the impact can have global implications on some of these
animals. S0, horseshoe crabs are very important. They
are just one species that’ s out there .
A lot of things that we have heard about ––other
problems . The toxins that we “talked about, PCBS,
dioxins, they are very sticky to “beinerr’ sediments .
These are the sediments that get suspended easily into
the water column and stay suspended for a long period of
time and can travel with the currents on there, so you
can actually impact a greater area from where you are
just putting the sediments out there on it.
Response. Bioaccmnulation tests were run with Delaware Bay chrmoel sediment to
evaluate the potential for organisms to accumulate contaminants from the channel
sediment into body tissues, which could then be magnified up through the food web. For
these tests, a bivalve mollusc and a burrowing polychaete were used. The organisms
were allowed to live in the channel sediments for a 28-day test period, and then the sofi
body tissues were chemically analyzed. Control organisms living in completely clean
sediment were also run for comparison. No pesticides, PCBS or PAHs were detected in
any of the tissue samples. Some heavy metals were detected, however, these metals were
also detected in the control organisms, and all tissue concentrations were within range of
acceptable background tissue levels.
Overall, these test results indicate that dredging channel sand from Delaware Bay, and
using the sand for beach nourishment, would not have an adverse effect on aquatic
resources of the bay. There is no evidence of any potential contaminant problems.
Wildlife resources that would be in contact with the beach sand or forage for food at the
water line would also be unaffected. There are no concerns with regard to toxicity or
bioaccumulation of contaminants through a food web with sand of this quality.

230

GENERAL RESPONSES
TO
COMMENTS /CONCERIW

BENTHICS
BLUE CRAB
HORSESHOE CRAB
MONITORING
OYSTERS
SABELLARLA WLGARIS
SANDBAR SHARK
MIGRA TORY SHOREBIRDS
SHORTNOSE AND A TLANTIC STURGEON
ENVIRONMENTAL WINDOWS
WINTER FLOUNDER
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IMPACTS ON BENTHIC COMMUNITIES
NUMBER

OF EXHIBIT:

106,111

BACKGROUND
Impacts of dredging on benthic organisms are discussed in the Corps EIS ( 1992) in
Section 5.1.7 (EXHIBIT 7).
Impacts to benthic communities due to wetland restoration at Kelly Island are discussed
in Sections 8.0 and 9.1.3 of the SEIS (1997) (EXHIBIT 4).
THE FOLLOWING

CONCERN

WAS RAISED.

Concern.
.

Dredging to deepen the charnel and placement of dredged material on Delaware
Bay shorelines will adversely impact benthic communities.

Response. Impacts of dredging on benthic organisms are discussed in the EIS (1992) in
Section 5.1.7 (EXHIBIT 7). This section says that dredging can result in destruction of
bottom habitat and loss of existing sessile benthic communitfi however, benthic
organisms from adjacent areas begin to re-colonize disturbed areas soon after completion
of dredging operations, although the new community is likely to be different from the
original. The Philadelphia to the Sea navigation channel (Delaware River) is currently
maintained to a depth of 40 feet mlw through periodic dredging of shoaling areas.
Deepening of this channel to 45 feet mlw is not expected to significantly alter the
substrate, amount of light penetration, Iong-temr turbidity levels or water quality. While
initial construction of the new channel would impact the benthic community in areas that
are not now maintained through dredging, maintenance of the new channel is not
expected to impact benthos significantly more than current disturbances.
Impacts to benthic communities due to wetland restoration at Kelly Island are discussed
in Sections 8.0 and 9.1.3 of the SEIS (1997) (EXHIBIT 4). No significant differences
were found between any of the beneficial use sites and background conditions in
Delaware Bay that would preclude its use.
Approximately 60 acres of mostly sub-tidal habitat adjacent to Kelly Island will be
restored to intertidal wetland habitat, consisting of most] y Spartina altern1j70ra
(saltmarsh cordgrass). Prior to the severe erosion that is presently taking place, this area
consisted of intertidal marsh. Nevertheless, the benthic community that exists will be
replaced by an intertidal marsh community. The benthic communities adjacent to Kelly
Island would be eliminated and the bottom would be changed from subtidal to intertidal
wetland, averaging about +5 feet MLW. This site was among those having the poorest
quality benthic communities. It was characterized by a considerably less diverse
assemblage than the background benthic communities in Delaware Bay.
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Impacts to benthic communities

EIS for that project (EXHIBIT

at Broadkill Beach are discussed in Section 5.3.1 of the
5):

The majority of the impacts of beachtill placement willbe felt
on organismsinthe
intertidal
zoneand nearshore
zones.The nearshore
and intertidal
zones are more
dynamic, and are characterized by great variations in various abiotic factors.
Approximately 69 acres of aquatic habitat (below mean high water) will be impacted by
beachfill placement. Fauna of the intertidal zone are highly mobile and respond to stress
by displaying large diurnal, tidal, and seasonal fluctuations in population density (Reilly
et al. 1983). Despite the resiliency of intertidal benthic fauna, the initial effect of
beachtill deposition will be the smothering and mortality of existing benthic organisms
within the shallow nearshore (littoral) zone. This will initially reduce species diversity
and density. Burial of less mobile species such as amphipods and polychaetes would
result in losses, however, densities and biomass of these organisms are relative] y low on
beaches. Beach nourishment may also temporarily inhibit the return of adult intertidal
organisms from their nearshore-offshore overwintering refuges, cause reductions in
organism densities on adjacent urmourished beaches, and inhibit pelagic larval
recruitment. Parr et al., 1978 notes that the nearshore community is highly resilient to
this type of disturbance, however, the offshore community is more susceptible to damage
by receiving high sediment loads from tines sorting out horn a beachfill.
The ability of a nourished area to recover depends heavily on the grain size
compatibilities of material pumped on the beach (Parr et al., 1978). Reilley et al. (1983)
conclude that nourishment initially destroys existing macrofauna, however, recovery is
usall y rapid after pumping operations cease. Recovery of the macrofaunal component
may occur within one or two seasons if grain sizes are compatible with the natural beach
sediments. However, the benthic community maybe somewhat different from the
original community. Hurme et al. (1988) caution, “macrofauna recover quickly because
of short life cycles, high reproductive potential, and planktonic recruitment from
unaffected areas. However, the recolonized community may differ considerably from the
original community. Recolonization depends on the availability of larvae, suitable
conditions for settlement, and mortality. Once established, it maybe difficult for the
original community species to displace the new colonizers. ” Benthic recovery on the
beach/intertidal zone may become hampered by periodic nourishments. Based on the
above-mentioned studies, the benthic community may take 1-2 years to recover. With a
five year renounshment cycle, the benthic community maybe in a higher than normal
state of flux as a result of the periodic disturbances of renourishment. It is conceivable
that the benthic community may attain a recovered state for a period of 3-4 years before
being disturbed again by a renourishment cycle.
Impacts to benthic communities at Port Mahon are discussed in Section 6.6.1 of the EA
(1997) for that project (EXHIBIT 3):
“Effects of Beachfill Placement on Benthos. The majority of the impacts of beachfill
placement would be felt on organisms within the intertidal and nearshore subtidal zones
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of the Delaware Bay. Approximately 21.5 acres of aquatic habitat (below mean low
water) would be impacted by beachfill placement. Approximately 2.4 acres of rocky
intertidal habitat and 2.4 acres of mudflat would be affected by beachfill placement. The
initial effect of beach fill deposition would be the smothering and mortality of existing
benthic organisms within the shallow nearshore (littoral) zone, however, many benthic
fauna (particularly siphonate suspension feeders and deep-dwelling fauna) are able to
migrate vertically to pre-existing sediment depths (Maurer et al., 1978; Salia et al., 1972;
Schafer, 1972; Shulenberger, 1970). Vertical migrations approaching 3-feet and more
have been documented from a variety of fauna, demonstrating a large adaptive ability to
recover from burial. Benthic fauna with limited abilities to migrate vertically would most
likely perish atler till placement. Horizontal migration of benthic fauna from unimpacted
areas and larval resettlement can bring about rapid recolonization of areas that have been
disturbed by the emplacement of dredged materials (Ranasinghe, and Ricbkrrs, 1993; Vao
Dolah et al,, 1984; Maurer et al., 1978; Oliver et al., 1977). This will initially reduce
species diversity and number of animals, however, the deposition area is expected to
recolonize rapidly. Initially, recolonization would be dominated by opportunistic species
whose reproductive capacity is large, and whose environmental requirements are often
flexible enough to allow them to occupy disturbed areas (Boesch and Rosenberg, 1981;
McCall, 1977). This may be a moot point considering that the shoreline area is most
likely to be currently inhabited by opportunistic species within the impact area (Collier et
al. , 1980; USACE, 1997). Bioaccumulation evaluations that were conducted on channel
sediments indicated that there was no real potential for bioaccumulation of contaminants
in benthic organisms (U SACE, 1997). Placement of beachfill would cover existing stone
revetments and would provide a more favorable substrate for soft-bottom benthic species.
This alternative would also significantly benefit spawning horseshoe crabs by providing
an accessible gentle-sloped sandy beach.”
In a comment letter in the PortMahonEA(1997)
the U.S. Fish and Wildlife Service stated:

(EXHIBIT

3) dated September 8,1997,

“The aquatic habitat that would be replaced by the beach is considered to be of relatively
low value. The benthic community is not well developed apparently due to the very soft
bottom substrate. The extensive shoreline erosion in this region is continually increasing
the amount of this type of aquatic habitat at the expense of vegetated wetlands. ”
However, on 28 January 2002 a reconnaissance of the Port Mahon shoreline found at
least four locations of Sabellaria valgaris colonies and two oyster reefs. Additional
information will be gathered during 2002 to determine the extent of benthic communities
at Port Mahon.
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IMPACTS ON OVER-WINTERING
NUMBER

OF EXHIBIT/COMMENTOR:

FEMALE BLUE CRABS

68,72,80,84,

104,111, Clyde Roberts

BACKGROUND
A study titled Delaware River Main Channel Deepening Project Delaware Bay Winter
Crab Survey – 2000/2001 (October 2001) was submitted to DNREC (EXHIBIT 24).
This report covers the first year of pre-constriction monitoring. Pre-construction
monitoring will continue until construction begins and subsequent reports will be
provided to DNREC when available.
A “threshold” based on a commonly used biological reference point was used to
determine whether the removal of crabs by the channel deepening, in addition to the
commercial fishing could result in overfishing of blue crab stock in Delaware Bay (See
attached evaluation). The “threshold” exploitation rate to support a healthy stock size
was estimated to be 54°/0. Overfishing would occur if the exploitation rate exceeds a
threshold that would be expected to maintain a healthy stock while at the same time
meeting management objectives based on economic evaluations. Based on the
2000/2001 -winter dredge crab survey conducted by Versar, it was estimated that 70,038
crabs were hibernating in areas of the channel scheduled to be dredged during winter. As
compared to the 1998-2000 average catch and number of crabs available to the fishery,
the additional removal of these 70,038 crabs would increase the annual catch from 30.12
million to 30.19 million, and the exploitation rate would increase (due to the combined of
fishing and dredging) by 0.1 percentage point to 50. 12Y0. The total removal of crabs
would still be below the 540/. threshold, and thus the dredging in the channel would be
expected to have minimal effect on the blue crab stock.
THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

-Concern
.

a. Accuracy of study including locations of samples, age profiles (were the crabs
juveniles or adults), difference in population estimate between the Corps study
and the Helser study, habitat for related species, and that the study was done after
harvest, so numbers would be lower.

Response. This comment appears to be based on our dratl report (EXHIBIT 23) not the
final report that was extensively reviewed by DNREC and NOAA fisheries biologists.
The final report (EXHIBIT 24) contains more detail and has been provided to DNREC
and is available for viewing on our web site at http: //www.nap.usace. army. mil/cenapplib8.pdf. The appendix of the final report contains all the station information (latitude
and longitude) as well as a summary of other organisms that were collected in the
dredges that can be used to characterize the habitat for related species. Also, the final
report provides a breakdown of the size frequency distributions of three major carapace
width sizes (<60 mm, 60-119 mm, and >120 mm; see Figure 11 in the final report) that
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can be used as surrogate to age (e.g. <60 mm being juveniles). No reliable method is
currently available to estimate the age of blue crabs. The catches in the dredge survey
were dominated by larger (> 120 mm) adult crabs that are considered fully recruited to the
fishery. Our estimate of 60.2 million fully recruited crabs in Delaware Bay was within
the range of estimates for the 1979-1999 period reported by Helser (6-65 million), and
does not significantly differ from the 2000 estimate of 44.5 million recruits (Desmond
Kahn, DNREC pers. comm.). We also note that the historic standing stock estimates for
the late summer of 2000 cannot be directl y compared to the February 2001 estimate
provided in the Versar report because the stock size is influenced by mortality and growth
of an unknown portion of pre-recruits into the fully recruited size class.
The estimation of bhre crab density in the navigation channel (and elsewhere) during
winter cannot be based on trawl surveys because the crabs are not vulnerable to the trawl;
they are generally inactive and burrow in the bottom sediment in concentrated small
areas. Also, estimates for local regions, such as the navigation channel, cannot be based
on catch per unit effort from the winter fishery because the catch reports for the Delaware
Bay are not spatially referenced. For such reasons, it was decided to conduct a dredge
survey. The sampling protocol for the winter crab survey followed standard fisheries
sampling techniques and was modeled after methods that have been used in the winter
surveys conducted in the Chesapeake Bay for over ten years. The study was conducted in
a rigorous and scientifically accurate reamer. The principal investigator for this project
Dr. Jon Volstad is a fisheries biologist specializing in survey sampling methods. He
helped design and validate the Chesapeake Bay winter crab survey and has published
several articles on the Chesapeake survey results in peer reviewed scientific journals.
The Chesapeake Bay survey has been thoroughly scrutinized by the scientific community
and is the main tool being used by the resource agencies to manage the fisheries in
Maryland and Virginia. The tows were standardized based on time and the beginning
and ending coordinates for each sample was recorded using a Global Positioning System
(GPS) with sub-meter accuracy. To insure that physical collections of bhre crabs were
conducted properly, a commercial crabbing boat and crew was hired to conduct the
survey with fisheries scientists on-board to direct the sampling and collect the necessary
data. All stations were selected using stratified random sampling techniques to increase
the statistical power of the survey to determine population size differences between the
channel and non-channel areas. Rigorous statistical testing was conducted on the data
and a team of DNREC and NOAA fisheries scientists reviewed the report before
finalizing the study. This study is being repeated for the winter 2002, and we have
doubled the number of samples in the navigation channel from 60 to 120 to further
investigate the use of the charnel habitat b y hibernating blue crabs. The results of the
second year of testing should be available for review in the spring of 2002.
We were aware that our survey was conducted after most of the commercial harvest was
completed (a similar time frame is sampled by the Chesapeake Bay program), and we
discussed winter fishery kmdings in the report. We provided estimates of how many
crabs may have been removed from Delaware Bay prior to our survey (about 3 million
crabs) and we related that to our population estimate of 60 million crabs. A second year
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of sampling is being conducted this winter (2002) during the same time frame to evaluate
yearly difference in crab distribution and abundance
Concern.
.

b. Dredging above the C&D Canal, which is a nursery area for juvenile blue crabs
will impact them by increased sedimentation and contaminants.

Response It is likely that nursery areas for juvenile blue crabs are in more shallow water
areas, especially the tidal marshes that boarder each side of Delaware Bay (Epifanio,
1995) and not in the deeper water where the navigation channel is located. Attached is
the juvenile blue crab results of the Delaware trawl sampling from 1989 to 2000
conducted from April through October (Michels, 2002) which indicates that juvenile blue
crabs are more likely to be found south of the C&D Canal. However, the sampling also
indicates that juveniles are found in deeper water up to about 18 ft ml w and the crabs are
often associated with detritus concentrations. No sampling is done in the navigation
channel (Michels, S. DNREC, Personal Communication, January 15, 2002). Studies
have shown that increased sedimentation and contamination should not be significant and
any effects should be localized.
Refrences:
Epifanio, C. E. 1995. The Atlantic Blue Crab, in Living Resources of the Delaware
Estuary, Delaware Estuary Program.
Michels, Stewart. 2002. DNREC, Email to John Brady, U.S. Army Corps of Engineers,
January 14,2002.
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Evaluation of potential impact of the Delaware Bay Navigation
Channel Deepening Project on the blue crab stock.

We used a biological reference point as a guidance to whether the removal of crabs by the
channel deepening in addition to the commercial fishing could result in overfishing of
blue crab stock in Delaware Bay. Overfishing would occur if the exploitation rate
exceeds a threshold that would be expected to maintain a healthy stock while at the same
time meeting management

objectives based on economic evaluations.

We used a

biological reference point of ~~,,la. =1.3 to determine the maximum fishing mortality for
the Delaware blue crab, assuming a natural mortality for this stock at M = 0.8 (Anon.
1999; Helser and Kahn 2001).

The commonly used reference point F..d,.., also referred

to as F~EP,defines a fishing pattern that, on average, maintains a spawning stock that
produces sufficient recruitment of crabs to replace the stock biomass lost due to mortality
(Sissenwine and Shepherd 1987).

An estimator of exploitation rate U of the Delaware

Bay blue crab population is

u=;
where C is the total annual catch in numbers and N is number of crabs available to the
fishery. Using Baranov’s catch equation (Ricker, 1975):

u=

*(1 - .-(~+w)

where F is instantaneous

fishing mortality and M is natural mortality (assumed to be

A4=0.8; Helser and Kahn 2001), we estimated

that the biological

Fme~,.fl
=1.3 corresponds to an exploitation rate of U= 54%,

reference point of

The 1998-2000 mean fishing

mortality rate (for fully recruited crabs) based on modified DeLury stock assessments
1,14 ( Helser and Kahn (2001), corresponding

to an exploitation

rate of U=50%,

is

The

1998-2000 mean annual catch was 30,12 million crabs, and an estimated 60.24 million
crabs were available to the fishery on average,

Based on the 2000/2001 winter dredge survey conducted by Versar, it was estimated that
70,038 crabs were hibernating

in areas of the channel scheduled

to be dredged.

To

evaluate the potential impact of the channel dredging on the blue crab stock size, we
treated the mortality

from dredging as an added component

to the fishing mortality.

Compared to the 1998-2000 average commercial catch and number of crabs available to
the fishery, the removal of 70,038 crabs by dredging would increase the annual removal
from 30.12 million to 30.19 million, comparable to a 0.1 percentage
exploitation

rate (from fishing and dredging mortality combined).

crabs would still be below the

SdO/O

point increase in

The total removal of

threshold, and thus the dredging in the channel would

be expected to have minimal effect on the blue crab stock.

In fact, the removal of all

crabs in the channel, estimated at 1.02 million, would result in an exploitation

rate of

5 1.7% - still below the 54% threshold.

In the 2000/2001

winter dredge fishery, the reported landings indicate that 3.9 million

crabs were caught, with an average catch per unit effort (CPUE) of 6,299 crabs per boat

day.

The 70,038 blue crabs hibernating

in harms way in the channel represents

the

expected catches for a winter fishing effort of 11 boat days,

References:

Anon,

1999.

Delaware,

1999 Delaware

Department

Bay Blue Crab Fishery

of Natural

Resources

Management

& Environmental

Plan.

Control,

State of
Delaware

Division of Fish and Wildlife. In cooperation with The State of New Jersey, Division of
Fish, Game & Wildlife.

Helser, T. E. and D.M. Kahn 2001. Stock assessment

of Delaware

Bay Blue Crab

(Ccdlinectes supidus) for 2001. Report to DENREC.

Rlcker, WE. 1954. Stock and recruitment. J. Fish. Res. Board Can. 11:559-623.
Ricker,

WE.

1975, Computation

and Interpretation

of Biological

Statistics

of Fish

Populations. Bulletin of the Fisheries Research Board of Canada, 191.

Sissenwine,

M.P. and J.G. Shepherd.

1987. An rdtemative perspective

on recruitment

overfishing and biological reference points, Can, J. Fish. Aquat. Sci. 44:913-918.
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HORSESHOE

CRAB IMPACTS FROM SAND PLACEMENT

NUMBER OF EXHIBIT/COMMENTOR:
Anthony Tolta

68,70,76,101,108,111,

112,115

BACKGROUND
The construction of wetland restorations including Kelly Island will benefit spawning
horseshoe crabs and shorebirds as stated in Section 9.1.5 of the Corps’ July 1997 SEIS
(EXHIBIT 4):
“The construction of the wetland restorations will be phased to avoid andlor minimize
impacts toJish and wild[$e, especially to spawning horseshoe crabs and migrating and
feeding shorebirds as described under Section 3,3,4.4. Reconstruction of wetlands at
Kelly Island and Egg Island Point will greatly benejit most wildlfe species. Although
approximately 195 acres @aquatic habitat will be lost, this was formerly intertidal
marsh before being destroyed by erosion. The loss of this aquatic habitat is not a
sign@cant impact. ”
ONGOING

CORPS HORSESHOE

CRAB STUDY

Currently an environmental window exists that prevents construction in the Delaware
Bay portion of the project area (i.e. sand placement) from 15 April to 31 August to
prevent impacts to spawning horseshoe crabs. This window follows the
recommendations of the Atlantic States Marine Fisheries Commission’s Interstate
Fishery Management Plan for Horseshoe Crab (1998).
The proposed Kelly Island and Egg Island Point projects will be difficult to build if no
construction is allowed during the 15 April to 31 August period.
The Delaware Department of Natural Resources and Environmental Control has
stipulated that unless the Corps of Engineers can provide site specific information to
indicate that 1) the Kelly Island site is not being used as a horseshoe crab nursery area or
2) that horseshoe crab spawning and egg incubation has ceased for the year, then the
above window would be applied. Site specific information will be needed for
confirmation of these conditions if sand placement is requested within the general 15
April “to 31 August closure window.
As a result, during 2001 the Corps initiated a horseshoe crab study. The study
Preconstruction Horseshoe Crab Egg Densi@ Monitoring And Habitat Availability At
Kelly Island, Port Mahon, And Broadkill Beach Study Areas, Delaware (EXHIBIT 29)
estimated the amount of potential horseshoe crab spawning habitat that exists at each site,
sampled horseshoe crab egg densities at these sites; and will compared those egg
densities to egg densities on other horseshoe crab spawning areas examined along the
Delaware Bay coast in Delaware during the same period. A revised drafi report dated31
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December 2001 is attached. This report covers the first year of pre-constriction
monitoring. Pre-constrrsction monitoring will continue until construction begins and
subsequent reports will be provided to DNREC.
THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

-Concern
.

a. Construction of Kelly Island Wetland Restoration and sand placement at Port
Mahon will destroy existing habitat.

Response.
In a comment letter in the Port Mahon EA (1997) (Exhibit 3) dated September 8,1997,
the U.S. Fish and Wildlife Service stated:
“The 5,200-foot long beach which is created and maintained by the project should be
heavily utilized for spawning horseshoe crabs. Large numbers of horseshoe crabs
routinely congregate in the Port Mahon area, but they currentlyjnd only vety marginal
spawning habitat.”
The horseshoe crab egg density study done by Dr. Richard Weber in 2001 found that only
49.9 % of Kelly Island and 26.97. of Port Mahon was suitable spawning habitat.
Restoration efforts at Kelly Island and Port Mahon are expected to greatly enhance the
spawning habitat. Much of the shoreline at Kelly Island is under lain with peat and
unsuitable for spawning. The shoreline at Port Mahon is lined with rock rip-rap that
results in the mortalit y of many spawning horseshoe crabs each year. The shoreline of
Kelly Island has experienced severe erosion for many years. The long term erosion rate
is about 20 feet per year. In 1926 the percent of sandy beach in the reach of shoreline
that will be restored by the wetland restoration was 100%; in 2001 the amount of
potential horseshoe crab spawning habitat is 49.9’%. The project would restore this to
100%. Refer to the attached photo.
A monitoring/management
plan (refer to the attached goals/objectives table dated
November 2000) was developed for the Kelly Island wetland restoration project and has
been closely coordinated with DNREC and Federal resource agencies, including
personnel from the Bombay Hook National Wildlife Refuge. One of the goals was to
maximize habitat for horseshoe crabs. The table explains how this goal is to be achieved
including parameters that will be measured to determine if the goal is reached and
measures that will be taken if the goal is not reached.
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-Concern
.

b. Working within the environmental window of 15 April to 30 August proposed
by the Atlantic State Marine Fisheries Commission at Kelly Island, Port Mahon,
and Broadkill Beach will adversely impact spawning.

Response.
The Corps of Engineers will not work within the window established by the Atlantic
States Marine Fisheries Commission unless studies show and the State and Federal
resource agencies agree that the work can be done without significantly impacting the
horseshoe crabs.
-Concern
●

c. There will be adverse impacts to hatchlings in the sand on the beaches even
after August 30.

ResDonse.
The number of hatchlings in the sand at Kelly Island, Port Mahon, and Broadkill Beaches
is not known at this time. The Corps of Engineers intends to continue horseshoe crab
studies in 2002 and will examine the beach areas for hatchlings in late September when
their numbers are expected to beat a maximum.
-Concern
●

d. There will be adverse impact to juveniles in the flats offshore that will be
buried.

Response.
Little information exists about juvenile horseshoe crabs’ use of the flats adjacent to
spawning beaches. In 2001, the Corps of Engineers gathered data on juvenile horseshoe
crabs for these three areas, as well as Kitts Hummock (a known productive spawning area
recommended by DNREC as a control). Very few juveniles were found. See attached
“Adult and Juvenile Horseshoe Crab Data –2001”. We plan to repeat this study in 2002.
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.

e. More than one year of data is needed to determine a beaches use for spawning.

Response.
In 2001 the Corps of Engineers conducted horseshoe crab studies at Kelly Island, Port
Mahon, and Broadkill Beach for potential spawning habitat, egg density, numbers of
spawning adults, and juveniles at adjacent sand/mud flat areas. These studies will be
continued in 2002 with the addition of looking for hatchlings in the sand in the Fall.
Concern.
●

f. The grain size of the sand placed on the beach will be too tine and will erode
quickly.

Response.
The mean grain size of the dredged material that would be used on Delaware Bay
beaches (Kelly Island, Port Mahon, and Broadkill Beach) is 0.41 mm, with a range of
from 0.1 mm to 1,0 mm. This grain size would have a habitat suitability index (HSI) of
about 0.7 (an optimal HS1 is 1.0) (Brady, J. T. and Schrading, E, 1996. Habitat Suitability
Index Models: Horseshoe Crab (Spawning Beaches) – Delaware Bay, New Jersey and
Delaware). The horseshoe crab model is described in a planning aid report prepared by
the U. S. Fish and Wildlife Service, dated March 21, 1997, and is included in Appendix
A of the Port Mahon EA ( 1997) (EXHIBIT 3). The projected component index (CI) for
horseshoe crabs (Sandy Beach Habitat) for both Kelly Island and Port Mahon is
presented in the following table:

Suitability

Index Variables

V 1: Deuth of sand over ~eat.
V2: Y. soil moisture content
V3: Beach slope (’%grade)
V4: Mean gain size
Component Index*
*Component

Kelly Island
Value
SI
Greater than
1.0
16“
3.6%
1.0
5%
0.86
0.41mm
0.67
0.87

Port Mahon
Value
I S1
1.0
Greater
than 16“
1.0
3.6%
1.0
6.7%
0.67
0.41 mm

0.90

Index = (V 1 x V2 x V3 x V4)X; A perfect score would be 1.0.
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The grain size of sand on various Delaware Bay beaches in Delaware is shown in the
attached table and figure (Weber, R. Email to John Brady, January 18, 2002) “Horseshoe
Crab Spawning Beach Data On each beach, the largest percentage of sediment was
retained on the #40 sieve (0.845mm – 0.425mm). All beaches were similar in the amount
of sediment that passed through the #40 sieve. All beaches except North Bowers
(nourished in 1998) had appreciable amounts of larger sediments particles. On North
Bowers, only 6.0% of all sediment was too coarse to pass through the#16 sieve, while
other beaches had from 17.8% to L13.TYo of all sediment too coarse to pass the #16 sieve.
Most of the sediment at North Bowers is in the 1. 13mm to 0.2 12mm size range. At this
time, the importance of course sediment in Delaware Bay beaches is not known.
However, the use of dredged material to restore beaches at Kelly Island and Port Mabon
is expected to increase the amount and quality of the spawning area that is currently
available”.
Concern.
●

g. The restored beaches at Kelly Island and Port Mahon will not be sustainable.

Response.
The sand berm at Kelly Island will be monitored and maintained when needed. No
maintenance is planned for the beach at Port Mahon.
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HORSESHOE CRAB EGG DENSITY MONITORING

AND HABITAT AVAILABILITY AT KELLY ISLAND, PORT MAHON, AND
BROADKILL BEACH STUDY AREAS. DELAWARJi
Richard G. Weber

Background
Several species of migratory shorebirds and resident laughing gulls feed extensively on eggs
of the horseshoe crab, Lirmdus polyphemus L., during its spring spawning season (Botton 1984,
Burger and Gochfeld 1991, Castro and Myers 1993). For some shorebird species migrating to
their arctic nesting grounds, the stopover on Delaware Bay beaches to feed on Lirmdus eggs may
represent the most critical part of their ammal reproductive cycle (Castro and Myers 1993).
Migrating shorebirds have been shown to make body weight gains of 40%, or more, during their
two to three-week stopover on Delaware Bay beaches in May (Castro, et al. 1989).
In Delaware Bay, most Limulus spawning occurs from April through July, with May and June
being the peak months of activity (Shuster and Botton 1985). Female Limulus spawn near the high
tide line beneath the beach surface in “nests”, where they produce one or more clusters of
adhering eggs. Clusters are deposited below the feeding zone of shorebirds, However, many of
these clusters become dissociated before the eggs hatch, and their constituent eggs are dispersed
through beach sediments, toward the surface. A simple census, for egg clusters only, can
underestimate actual egg numbers present on a beacb (Weber 1998, 1999a, 2000). Several studies
have sampled beaches to determine the populations of horseshoe crab eggs present in beach
sediments. Researchers examining Limulus spawning behavior have taken a variety of
approaches, hOwever no stmdardized sampling method for determining densities of Limu[us eggs
dispersed in beach sediments has emerged from the literature. Such a method would facilitate a
variety of comparisons that would be especially useful in making coastal and estuarine
management decisions. Examples include: quantification of dispersed-egg population densities
on beaches most heavily used by migrating shorebirds, comparisons of dispersed-egg populations
in heavily used beaches with egg populations of less-used beaches, comparison of amual
variations in spawning activity on a particular beach, and investigation of the effects of beach
erosion or beach replenishment on Limulus spawning.
The Army Corps of Engineers is proposing to use dredged material from deepening the
Delaware River Federal Navigation Charmel for shoreline restoration projects at Kelly Island, Port
Mahon, and Broadkill Beach, areas on the Delaware Bay kuown to attract shorebirds and
spawning horseshoe crabs. These projects are expected to increase the amount and quality of
horseshoe crab spawning habitat, significantly improving the habitat quality for both horseshoe
crabs and shorebirds. In order to determine whether the completed shoreline restoration has
benefited these species at the site, it is necessary to collect and analyze quantitative and
qualitative baseline data on horseshoe crab egg density prior to construction.
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Currently an envirorrmental window exists that prevents construction (ie. sand placement) to
take place from 15 April to 31 August to prevent impacts to spawning horseshoe crabs. This
window follows the recommendations of the Athmtic States Marine Fisheries Commission’s
Interstate Fishery Management Plan for Horseshoe Crab (1998). These projects will be
extremely difficult to build if no construction is done during this period. It may not be possible to
complete the Kelly Island wetland restoration. The Delaware Department of Natural Resources
and Environmental Control has stipulated that unless the Corps of Engineers can provide site
specific information to indicate that 1) the site is not being used as a horseshoe crab nursery area
or 2) that horseshoe crab spawning and egg incubation has ceased for the year, then the above
window would be applied, Site specific information will be needed for confirmation of these
conditions if sand placement is requested within the general 15 April to 31 August closure
window. During 2001, this study will estimate the amourrt of potential horseshoe crab spawning
habitat that exists at each site, will sample horseshoe crab egg densities at these sites, and
compare those egg densities to egg densities on other horseshoe crab spawning areas examined on
the Delaware Bay coast in Delaware during the same period.
Objectives Of This Study
This study was conducted on Kelly Island, Port Mahon (both in Kent County), and Broadkill
(Sussex County) beaches, in Delaware during the summer of 2001. The stndy was designed to
gather information about the seasonal distribution and relative abmrdance of horseshoe crab
(Limtduspdyphernus L.) eggs in these beaches, as they currently exist. The study also evaluated
shorelines of these beaches so the amounts and locations of spawning habitats currently available
on each could be estimated,
This report presents information about horseshoe crab egg densities gained during studies
conducted on Kelly Island, Port Mahon, and Broadkill beaches (all in Kent County) during the
summer of 2001. In it, I summarize my tindings, discuss them in relation to the literature of
horseshoe crab spawning, compare them to data collected in a parallel 2001 study on three other
Delaware beaches (North Bowers, Kitts Hummock, and Pickering, all in Kent Cnmrty), and
further compare them to data collected during studies conducted on several other Delaware
beaches during recent summers.
Materials And Methods
Descriptions of tbe study beaches Kelly Island is not actually an island, but rather a
marshy peninsula lying between the Mahon River and Delaware Bay. The southern part of Kelly
Island, near the mouth of the Matron River, is the area where a restoration project is being
considered. Figure 1, Appendix A is an aerial photograph of the study area, taken in 1997. This
is the latest gcorefcrenced photograph of this area currently available from the Delaware
Dcpwtmcnt of~ahmd .Resources. The shoreline runs more-or-less hoe north. At low tide, most
of the shoreline consists of irregular, vertical peat “cliffs”, ranging in height from ca. 0.5–1.3
meters above low water. The high ground consists of compacted mud aud peat. There are few
locations where the sandy arms of upper beach grade smoothly down to the low water line. The
upper edge of the beach is separated from the background marsh by a variable wrack line,
consisting mostly of coarse vegetable detritus, deposited during periods of storm flooding,
Bayward from this storm wrack line, and rnming irregularly along beside it, is a discontinuous
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band of wave-deposited sand of varying depth, covering the mod and peat substrate. Depth of this
band ranges from approximately 40 cm at the upper edge to 2 cm at the lower edge. The band
ranges in width from 2.1 m (7’) to 8,5 m (28’), and in all but a few narrow places, is discontinuous
with the tide flats, being separated from the low water line by variable expanses of mud and peat
substrate which are well above the low water line All egg clusters and eggs that I found on this
beach were in this band of sand.
The two study transects sampled on Kelly Island during this study were “North”, and “South”,
whose upper (high beach) ends were located at N39° 12.679’, W075”23,9 13’and N39° 12,43 1‘,
W075”23.849’, respectively. Locations of these points are shown on Figure 1, Appendix A.
Approximate distance between the two trarrsects was418 m (1 ,373’). These transects were
selected, after a preseason site assessment, as being representative of the other sandy sections
examined along that shoreline. Owing to an error in communication, both transects were located
beyond the northern boundary of the proposed restoration project. This was not discovered until
afler sampkx had all been collected and processed. .Location of the northern boundary of the
restoration project is shown on Figure 1, Appendix A.
Port Mahon beach has a northeasterly-oriented Delaware Bay shoreline. Figure 2,
Appendix A is an aerial photograph of the study area, taken in 1997, This is the latest
gcmrcfcrwrc.edphotograph of’this mm currently available tiwm the Delaware L)cpwtmcnt of
Natural Resources. A sand road closely parallels the shoreline. The southern midsection of the
beach has several sections of vertical metal breakwater, which persist from early attempts to
protect the roadway. Breakwater sections parallel the shoreline 1–2 m out past the low tide line,
The road is separated from the water by a variable band of riprap which consists principally of
boulders in the 30 – 120 cm (1’ – 4’) size range, The lower edge of the riprap runs variously up
and down through the intertidal area. In some places the lower edge of the riprap reaches out
nearly to the low tide line, In other cases the lower edge rises somewhat above the middle part of
the intertidal area. At lunar tides, water rises completely over some sections of riprap, and wave
action erodes the roadway. As a result, the road is subject to continual grading and repair, with
additional sand being added several times each year. Sand from this erosion and subsequent
replenishment migrates downslope through the riprap, to create the sections of sandy beach upon
which the horseshoe crabs spawrr.
On the bay side of the riprap, the beach contains varying amounts of smaller (S brick size)
miscellaneous chuuks of macadam, masomy rubble, etc., applied long ago in attempts to stabilize
and maintain the road. This trash material, together with random layers of shell, is variably
covered with sand. The color and size uniformity of the sand particles along the riprapped beach
areas suggest that most sand present is the result of erosion from the material used to repair the
road, Much of what appears to be sandy beach is actually shallow sand underlain by clay
hardpan, dense layers of shell, or miscellaneous trash material, and is generally unsuitable for
spawning. Female horseshoe crabs seldom spawn in situations where the sand is not at least deep
enough to nearly cover their bodies, approximately 10 cm (4”).
The two study transects sampled on Port Mahon during this study were “North”, and “South”,
whose upper (high beach) ends were located at N39” 11.114’, W075”24,071‘ and N39” 10.794’,
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W075”24.297’, respectively. Locations of these points are shown on Figure 2, Appendix A.
Approximate distance between the two transects was 671 m (2,203’). These transects were used
for this study because they have been sampled in similar studies each year since 1998. They were
selected in 1998 because they had the deepest, most uniform layers of sandy sediment along the
Port Mahon shoreline.
Broadkdl Beach differs from the other beaches studied, being a wide, continuous band
consisting almost entirely of clean sand and small (<2 cm) gravel. Sediment depths are greater
than 30 cm in most sections, The beach is currently protected by a series of regularly-spaced
breakwater structures extending from high on the beach, out into the water at right angles to the
shoreline. Shoreward, the beach is backed by varying widths of sparsely vegetated dunes, and a
dense residential area. Figure 3, Appendix A is an aerial photograph of the study area, taken in
1997. This is the latest georeferenced photograph of lhis area currently available from the
Delaware Dcpwtment uf Natural Resources. This beach is the southernmost of the beaches
studied and is approximately 42 km (26 miles) from Port Mahon.
The two study transects sampled on Broadkill beach during this study were “North”, and
“South”, whose upper (high beach) ends were located at N38”49.961’, W075° 12,958’ and
N38”49.713’, W075”12.692’, respectively, Locations of these points are shown on Figure 3,
Appendix A. Approximate distance between the two tmusects was 577 m (1 ,894’), These
transect sites were selected after a preseason assessment of the entire beach frontage. They were
visually representative of all frontage examined, and were reasonably close to public access
points.
Sampling procedures In Delaware Bay, Limulus spawning activity seems to be more intense
during the full and new moon tides (Rudloe 1985). During the 2001 spawning season, full moon
tides were on May 7; June 5; July 5, and new moon tides were on April 23, May 22; June21, I
sampled the beaches 2-4 days after each of these tides, It was not possible to sample all three
beaches on a single day. Typically, the Kelly Island and Port Mahon samples were taken on one
day, and Broadkill was sampled another day, For simplicity in this report, sample dates are listed
as a single date (the day Kelly Island and Port Mahon were sampled), rather than two. Sample
dates were April 26; May 10, 25; June 11, 25; July 9. On these dates, I sampled each beach along
two transects which were at right angles to the waterline. Upper (high beach) transect endpoints
were located by reference to permanent visual markers, and recorded as GPS readings, and the
same section of beach was sampled on each date, (The exception to this sampling schedule is that
I could not sample the Kelly Island N transect on 25 May because the boat sank at anchor while I
was collecting the sample on S transect.) All transects were within the intertidal zone, where
spawning activity is more concentrated (Botton, et al, 1994, Shuster and Botton 1985, Weber and
Ostroff 1997, Williams 1986, Williams 1987),
On sample dates, I took 25 evenly-spaced core samples along each transect. Each transect
sparmed 83°Aof the distance from the nocturnal high tide wrack line down toword the foot of the
beach, where the flat began, The nocturnal high tide wrack line was used as the upper end of
transects because nocturnal tides around the new and full moons (whm spawning is believed to bc
heaviest) are higher on the beach than diurnal high tides of the same period. I used 83% of the
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total distnnce from the nocturnal tide wrack line because a pilot study I did in 2000 (unpublished)
showed that 10OO/oof all egg clusters in each of four Delaware beaches were located in the upper
83% of the nocturnal-tide-wrack-line-to-flat span. In that study, 10 continuous trench transects,
each running from nocturnal wrack line down to the tide flat, were made on each beach. Egg
clusters present in every one-foot span of each trench were hand counted and recorded. The
results showed clearly that the beaches studied had similar cluster distribution profiles, Cluster
numbers were low near the wrack line, rose to maximum abundance near the upper mid beach,
then decreased in numbers toward the lower end of the beach. No clusters were found in these
beaches past the 83% point mentioned above.
Although intertidal beach spans varied at the points where transects were located, the 25
sample cores along each transect were kept evenly, thus proportionally, spaced across the sample
distance by use of transect lines made from bungee cord. These lines were marked off into 25
equal units of distance. Bungee cord lines can be stretched to fit beaches of varying widths, and
since the marks spread apart at the same ratio as the line is stretched, cores are always equally
spaced across the span to be sampled.
Sample cores consisted of beach sediment cores, 5.7 cm (2.25”) in diameter x 20 cm (8”)
deep. The 20 cm depth of the sample cores spans the reported range at which most egg clusters
are placed during spawning (Hummon et al. 1976, Rudloe 1979, Weber 1998, Weber 1999a,
Weber 2000). Surface area (cross section) of each core was 25.65 cmz, giving a total crosssection of the 25 cores taken per transectof641 cmz. After each core was lifted, it was separated
into two fractions: O-5 cm and 5–20 cm depth. This was done by sliding a sheet metal divider
through a transverse slit in the corer, located 5 cm from its top end. The divider was held in place
until the lower, 5–20 cm, portion of the core had been dumped through a screen into the first
sample bucket. then was removed so the (P5 cm portion cuuld be put through a screen into the
second bucket. These core fractions are of interest because shorebirds forage in the surface
sediments, while the clusters are deposited somewhat deeper. Knowledge of egg numbers present
in the O–5 cm part of a beach is therefore useful in estimating how many Limulus eggs are
potentially available for shorebird use.
Core sample fractions from each transect were combined into the appropriate bucket as they
were collected, and all of the sediment material collected was processed to extract the eggs. Upon
collection, each fraction of the core sample was passed through a 13 mm (0.5”) mesh screen into a
collection bucket, to remove any large gravel or shells, and to reveal clumps of eggs. (When
Limulus eggs are laid, they adhere together in tight clusters [Rudloe 1979], and they continue to
adhere tightly to each other during the first weeks of development.) One, or more, tight
aggregations of eggs that did not pass through the 13 mm mesh was recorded as a single cluster,
Thus, a single 20 cm core could have up to two clusters: one each from the O–5 cm and 5–20 cm
fractions. After being recorded, clumps were broken apart to pass through the 13 mm screen, into
the appropriate sample container, and their component eggs included in the final egg volume
values. The 25 sample cores from a single transect (tP5 cm and 5–20 cm fractions, considered
together) had a total volume of approximately 13.3 liters (3-1/2 gallons).
Extracting

and quantifying

eggs Samples were processed at the Delaware National
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Estoarine Research Reserve Center, on Khts Hummock Road, south of Dover, DE. The contents
of each bucket were flushed through a series of screens with sunning water to separate eggs from
most of the beach substrate material. Mesh size of the first screen was 6.4 mm (1/4”); of the
second, 3.2 mm (1/8”). All eggs were captured on the third screen, of copper window screening
(mesh size, 1 x 1,5 mm = 0.04” x 0.06”), which retuined all eggs encountered, plus beach
sediment particles in the same size range. Eggs were separated from the remaining sediment and
most other materials retained on the third screen, by elutriation with rurming tap water as
described previously (Weber 1998).
Residual peat particles and meiofauna were separated from Limulus eggs, embryos and
trilobite larvae by hand picking. I then used a 10OA(v/v) solution of MgS04 and tap water to
separate smaller, greenish undeveloped eggs (“eggs”) from the larger, visibly emb~onated eggs
(“embryos”) by differential flotation. Viable “embryos” float, viable “eggs” sink, in this solution,
giving a good separation. The separation is not absolute to the eye however, for some items that
aPPear to be “eggs” float, while some apparent “embryos” sink. “Eggs” that float are not viable.
Most hatchlings (trilobite larvae) swim, or float passively, in the MgS04 solution. All material
that floated in the MgS04 solution was discarded, and only the viable eggs were quantified. It is
not necessary to also quantify embryos and trilobite larvae, because the eggs take sufficient time
to develop that they are present in the beach for at least two sample periods before they hatch.
(See Beach temperature, below.)
As each sample is being separated from remaining sediments by the elutriation process, a few
viable eggs are also rinsed out. All material coming out of the elutriation system was checked,
and any viable eggs present were hand counted. When sample egg numbers were small, I made
direct counts, When egg numbers were too great for direct counting to be efficient, I measured
the extracted eggs volumetrically, using standard graduated cylinders. Volumes were measured
by pouring the sample, with tap water, through a furmel into a graduated cylinder (25, 50, 100,
250 and 500 ml, as appropriate to sample size). The cylinder was then stoppered, inverted several
times to distribute the sample evenly in the water column, set upright and allowed to settle. After
settling, the cylinder was bumped against the benchtop several times to forther consolidate the
sample, then volume was read and recorded.
By counting measured volumes of eggs, some taken during each sampling period, I found
there was an average of 178 eggs (n= 20 samples) per ml. Eggs used for these counts were taken
from among those extracted from the core samples on each sample date. They were not selected
from a single cluster, core, or transect, This correlates well with Shuster and Botton’s (1985)
report of 176 eggs/ml (n=9 samples horn a single cluster). I used the average value 178 to
calculate egg numbers from their respective volumes,
Results And Discussion
Beach temperature
The time required for Limulus eggs to develop and hatch is controlled by
ambient temperature, I measured beach temperatures within the transects on each date when core
samples were taken. This was always near low tide, usually between 7 and 11 AM, so transects
had been under the influence of air temperature and insolation for several hours prior to
measurement. Readings were taken with digital probe thermometers at a depth of 20 cm, at the
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uPper, middle, ~d lower end of each tiansect. on several transects, subsurface rock, shell, etc.,
required that some readings be taken at less than 20 cm, however, no readings were taken at less
than 10 cm.
There was little variation in beach temperature within or between transects. On 26 April,
during the first sampling, average temperature of the 3 beaches was 12.9°C (55.6”F). Average
beach temperatures increased steadily through the sampling period to 23.0°C (73.8°F) on the last
sample date (9 July). This is an average increase of =1 .8°C (x3 ,2”F) per week of the study period,
In the laboratory, French (1979) found that Limulus eggs took more than 6 weeks to hatch at
15–17°C (59-63”F), and 3+ weeks to hatch at 25°C (77”F). This suggests that eggs laid within
the study transects both before sampling began, and during the course of this study, were present
hr the sand for sufficient time to be sampled at least twice.
Eggchssters andtotal eggpopulafion
Thesummer’s sampling yielded considerable
infomation about eggpopulations onthe sampled beaches. Ifounda combined total of43 egg
clusters onthe Kelly Island and Pofi Mahontiansects during tie2OOl sampling period. No
clusters were ever found on Broadkill Beach, although a few dispersed eggs were regularly
recovered. Thenumber ofclusters found inanysingle transect ononesampling date ranged from
0t07(for Port Mahon, south transect, onll June), Forpurpose ofillustration,7 clusters per
transect would equate to109.2clusters perm2. Figure 4showsthe distribution oftotal egg
clusters by sampling date. ~erewere noclusters &omanytrmsect onthefirst sampling date,
and only fow clusters on the last sampling date, indicating that the sampling season spanned the
period ofheaviest spawning. Thus, datacollected dwingthis smdyshould berepresentativeof
Lirrrulus spawning onthese transects during the 2001 spawning season.
Table 1 shows beaches and transects ranked by total numbers of egg clusters, and compares
the 2001 season' scluster totilsobsemed onthe Pofi Mtion Nand Stiansects tototals&om
previous years, Noearlier dataexists for Kelly Island because ithasnot beensampled previously,
Cluster totals from previous years on Port Mahon are not directly comparable to the 2001 values,
since the 2001 season sampling wasdone atright angles tothewater line, andin previous yeas
wasdone parallel with the waterline. This change wasmade because the parallel sampling
procedure used previously yielded eggs/m2 values higher than were actually present over the
whole intertidal spawning area, The2000-1998 cluster totals areincluded toallow direct year-toyear comparisons during that period.
Allclusters were inthe5–20cm
fractions ofcores, except foronecluster found inthe G5cm
.fraction on Port Mahon Nonll
June, Ofinterest isthefact thatin2001 Port Mahon Shad
approximately twice asmanyclusters as Pofi Mahon N(Table l, Appendix B). The previous
year, both Pofi Mahontransects hadne~ly equal numbers ofclusters, andin 1999, total clusters
were highest on Port Mahon N. Itistempting toattiibute thechanges inegg cluster numbers
observed on these transects, in each of these three seasons, to qualitative changes in the beach
associated with erosion, However, that isnotpossible, inpafibecause comelated sand depth and
beach sediment studies have not been done on this beach.
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The total number of eggs found in any single transect on one sampling date (G5 cm riud 5–20
cm fractions combined) ranged from O,to 122,000 (Port Mabon N, 11 June). Forpurposeof
illustration,122,000 eggs pertransect would equate to l,900,000eggs perm2, Table2
(Appendk B)raAsthe transects bytotal number ofeggscollected during the2001 season, For
these beaches and transects, the ranking by total egg numbers is the same as the ranking by cluster
totals, which isnotalways the case, Most eggs were inthe5–20cm
fractions ofcores, but
substantial numbers were also present inthe W5 cm&actions. On Kelly Island and Port Mahon,
eggs present intheo-5cm
fractions ranged from 3%to 19Vooftotal eggs collected (Table 2).
Broadkill beach, where no clusters were found, represents a curious case, since considerably
more eggs were found inthe&5cm
fractions tianintie
5-2 Ocmhactions.
The very high
percentages of eggs found in the top 5 cm (N transect, 69’%; S transect, 58%), and the ve~ low
total numbers of eggs found (Table 2), might suggest that many of the eggs found in the samples
hadwashed downtothis beach frommore heavily used spawning beaches tothenofi,
However,
on the last sample date, I found an estimated hundred trilobite larvae in the 5–20 cm fractions
from bothtransects, ~ese, andtheeggs fomdinthe 5-20cmfractions
veri@ thatsome
spawning did actually take place on these areas of Broadkill beach, since eggs will not become
reburied into beach sediments afiertiey have come upoutofthe
sad, This factwas noted by
Williams (1986), and is the basis of most methodologies used to separate Limuho eggs from
beach sediment samples.
There are two components to the Limrdus egg population in a beach: clusters as laid by
spawning individuals, and the subsequently-dissociated eggs dispersed throughout beach
sediments. Both these components must besampled, andtheresultant totil egg volume
quantified, toobtain tbemost accurate estimate oftransect (adtius
beach) egg load. Because
dissociated eggs are present throughout the spawning season, a simple census for egg clusters
only will seriously underestimate actialegg numbers present. Conversely, excluding egg clusters
fromtotal eggvolume calculations would alsounderestimate eggnumbers. hrthis study I
enumerated clusters astheywere found inthesample cores, using the 13mm(0.5’’) screen, Then
I replaced their component eggs into the samples so they would be included in the total egg
population. Finally, Iextracted alleggs fromthe entire quantity ofmaterial collected inthe
sample cores.
If it is assumed that clusters in this study contained the same number of eggs per cluster,
3,650, reported by Shuster and Botton (1985) for a study of Delaware Bay beaches, it is possible
toestimate the fractions ofeggsthat were represented inclusters inthisstidy.
Ifthetotrd number
ofclusters found on Kelly Island and Pofi Mahondwtigtie2OOl
sampling is multiplied by
3,650, and the resulting value is divided by the total eggs found on each beach, then only 23.1%
(Port Mahon) and 40.6% (Kelly Island) of the eggs collected on these transects would have been
contained intbe clusters. Thus, dispersed eggs were substantially more abundmton these
transects thanthe number ofclusters would indicate. Moreover, these estimated percentages are
likely to be high because complete clusters are seldom recovered with core sampling, and
therefore the true percentages of eggs found in clusters during this stndy would be lower.
Kelly Island, Port Mahon and Broadkill beaches varied widely from each other in their
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transec ttotalcg gnumber sfortbesamplin gscason. Table 3, Appendix Bcompares tbek season
transect egg totals to season transect egg totals observed on Kitts Hummock, Pickering, and North
Bowers beaches, which were also s~diedduring 2001, inaparallels~dy.
The Port Mahon
transects had approximately twice as many total eggs as transects on the next most populous
beach, Kitts Hummock (248,000). Intum, Kitts Hummock and Pickering (201,000) beach
transects yielded more eggs than didthosc on Kelly Island. Pickering wasapproximately twice as
productive as Kelly Island (104,000). North Bowers hadapproximately halfasmany eggs as
Kelly Island (55,000). Broa&ill beach hadaseason total from botbtransects of431 eggs.
Evahtation ofspawning habitat and2001beach
eggloads Limrdus eggs clusters and eggs
are not distributed evenly across the intertidal area, but instead are more frequent at about mid
span. Thevertical sample kansects used intiiss~dy
passed tkoughall intefiidal areas where
eggs were present. This hastheeffect ofsumming differing eggdensities across the span
sampled. Inmm, this allows eggload data to bereduced tomaverage per-square-meter value
which should be representative of any other square meter of spawning habitat in the immediate
area. Inthisstidy, ``seaming habitat' 'wasdefined asthearea fromthe noc~rnal hightidewrack
line down toward the low water line, 83% of the distance to the begirming of the tide flat.
Average-per-square-meter egg density values obtained from vertical transect sampling can be
used to calculate estimates of beach egg load based on length of spawning habitat shoreline. The
process is to multiply a transect’s average eggs/m2 value by the transect’s length, then usc the
resulting value to multiply tbe meters of shoreline on that beach. As can be seen from data
presented above, the full length of a beach may have a variable egg load. In fact, differences
between total N and S transect egg loads are commonplace. For this reason, I used the average of
the total eggs per trarrsect in these calculations (W5 cm and 5–20 cm fractions combined). In
order from north to south, each of the study beaches is discussed below, with an estimate of its
season total egg load. Table 4, Appendix B provides egg load estimates for each of the study
beaches, which are discussed individually, below.
Kelly Island I walked 2,203 m (7,234’) of frontage on this shoreline, to determine the
amount of spawning habitat present. I began at the southern tip of Kelly Island, at the first section
uf sand with sufficient depth for spttwniug (N39”1 1.577’, W075”23.781’), and continued
northward along the storm wrack line to N39° 12.872’, W075”23.855, I used a GPS unit to record
the lengths of sand stretches having sufficient depth for spawning. Center widths of these
stretches were measured with a tape, so estimates of their surface areas could be alsu bc
calculated. There were 901 m (2,957’) of spawning habitat along this 2,203 m (7,234’) of bay
frontage. This represents 40.8% of the length I examined, The combined area of these sections of
spawning habitat was 0.39 hectare (0,96 acre). The 2001 estimated egg load for the901 m
spawning frontage of the 2,203 m examined, based on the calculations described above, is 3.2
x109 eggs (Table 4, Appendix B). Spawning frontage is shown in Figure 1, Appendix A.
Owing to the error mcntimwd earlier, the span of shoreline I examined extended from near the
present south tip of Kelly Island to considerably uorth of the proposed restoration project. It was
possible to edculatc the pcrccnvagc of spawning habitat that was within the limits of the pmposcd
project. There were 933 m (3,062’) of shoreline from the southern tip of.Kelly Island to the
uorthe.m limit of the proposed project. Within this spau, there were 466 m ( 1,53 l‘) of spawniug
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habitat. This represents 49,9?40of the total span I examined. The combined arm of’the sections of
spawning habitat within this span was 0,20 hectare (0,49 acre). The 2001 estimated egg load for
the 466 m spawning fruntzageof this part of the shurcline, based un the calculations described
above, is 0.S3 x109 eggs (Table 4, Appendix .B).
This is the first time Kelly Island has been evaluated as a Lirnulus spawning site. Judging from
the evidence of a rapidly eroding shoreline—both on-site, from aerial photographs, and from the
relevant USGS Quadrangle (1,956)—the spawning habitat I evaluated in 200”1will very Iikcly be
altered before tbc next spawning season by erosion. Indeed, the impression gained fi’om repeated
sampling on the beach, and walking along the storm wrack. line, is that this sbmdine is not at all a
constant or consistent spawning area. SUmc indication of recent changes along this shorcl inc can
be obtttincd by simply noting the wcstwm-d displacement of the sandy spawning orcu 1 found in
200 I from the stretches of sand shown in the 1997 aerial photograph (Figure 1, Appendix A).
The mtc of erosion has been variable, as shown by the varying distances bctwccu lines indicating
2001 spawning habit, and the sandy strctchcs present in 1997.
It seems Iikcly that some stretches of the Kelly Island shoreline with sand deep enough to bc
suitable for spawning in 2001 will still have cnougb smd next year. However, it is also likely that
some strctchcs of sborclinc suitable fbr spawning in 2001 will not bc suitable next year. Further,
sornc scc.tions without any szznd,m without a suitable depth of sand in 2001, could pussibly have
enough wrrd next year to support spawning. These arc reasonable beliefs when the strctchcs of
spzawniug habipat I found in 200 I are compared to the strctchcs of sand visible on the 1997 aerial
photograph upun which they arc pluttcd (Figure 1, Appendix A). Strctchcs of spawning habitat
appcw and disappem in respunsc to continuing crusiun ut’the shoreline, With rcfmencc m the
1997 photogmph,
in
sornc
pIaCCS
long
strmchcs of sand present then arc now gone. otbcr sandy
spawning areas I fOund along those salnc sections of sl)oreline in 200 I arc reduced in totai lcngtll
from stretches of sand visible in the photograph, Along some other sections of the shoreline,
where no sand was visible in 1997, there was enough sand present in 200 I that spawning
occurred.
Such comparisons must bc nmdc tcrrtmively bccausc the smdy strctchcs visible in the 1997
photograph were not chcckcd tu sw how much spawning occurred on thcm. For KellY Iskmd,
there is only the 2001 Limulus egg sanpling and spawning lr~bitat cvalmtimr data, coupled with
the undcrstmding that spawning only occurs on sandy substrates. 1 haw not obsmvcd Lin~uhLsto
spawn in mud nr pwt substrates mr any bmch I have studied in .Delawwe. My experience in
sampling Dchtwarc bcacbes over the. past tbur years is that tbcy also do not spawn on bcachcs
with only a shallow layer of sand (< 10 cm) over mud nr peat. For this rcmorr, stretches uf sand
shuwn in an aerial photograph do not nccessmily indicate suirablc spdwning lrabi~~t.
Port Mahon I examined the entire 1,672 m (5,49 1‘)frontage of the beach at low tide, to
determine the amount of spawning habitat present. I began at the southern end of the beach
(N39° 10.654 W075”24.49 1’)where a culvert passes under the road, aud continued northerly to
N39° 11.358’, W075”23.909’ at the bait store. I used a GPS emit to record the waterline lengths of
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sand stretches with sufficient depth for spawning. At the same time, center widths of these
stretches were measured with a tape, so their approximate surface areas could be calculated.
There were 450 m (1,478’) of spawning habitat along the beach, This represents 26.9% of the
total length of Port Mahon beach. The combined area of these lengths of habitat was 0.44 hectare
(1 ,08 acre). The amount of spawning habitat on this beach has remained essentially the same
since I examined it in 1999. At that time, total area of spawning habitat was 0.39 hectare (0.96
acre), and 28.5’% of total beach length (Weber, 1999b), The 2001 estimated egg load for the 450
m spawning frontage of this beach, based on the calculations described ahove, is 22.3 x109 eggs
(Table 4, Appendix B). Spawning frontage is shown in Figure 2, Appendix A.
Typically, Port Mahon transects have been among the top transects for total numbers of
Limedus eggs. Table 5, Appendix B compares total egg numbers from the Port Mahon N and S
transects over three years, during which period, season total egg numbers for the beach have
ranged between 400,000 and 500,000, while per-transect season total values have been 174,000 or
higher. The 2001 total egg values from Port Mahon transects S and N, 268,000 and 233,000
respectively, were considerably higher than from any other transect sampled in a parallel study of
other Delaware bcac.hw done that same season. The next highest 2001 egg total observed was
from Kitts HummockS(135,000
eggs). In 2000, total egg values from Port Mahon transects N
and S were 174,000 and 229,000, respectively. These were less than the value observed on Ted
Harvey S (312,000) that year. The 1999 Port Mahon transect totals were both higher than any
others, with the next highest 1999 total being Ted Harvey S (140,000).
Comparing the Limtdus egg data from Port Mahon beach with similar data collected on other
beaches sampled in this, and earlier, studies is problematic, For example, the approximately milelong frontage of Port Mahon contains a rather small percentage of shoreline where there is
sufficient sand to allow spawning, and where coupled Lirnrdus pairs come up to the water’s edge.
While other beaches generally provide a meter of spawning beach for each meter of shoreline, this
is definitely not the case at Port Mahon. It seems probable that female Limulus in the waters
along Port Mahon beach are forced to concentrate into the few areas where they can spawn. This
seems unlikely to be the case on most other beaches where shoreline and suitable spawning
habitat are essentially equal. While the N and S transects typically have high cluster and total egg
counts, these may be high simply because individuals spread along the Port Mahon shoreline are
forced to come to the same few locations suitable for spawning. This could account for the high
cluster counts and total egg numbers observed there. However, this concentration effect is partly
offset by the fact that Limulus are legally harvested from Port Mahon beach two days a week,
during the spawning season.
Personal observations, and discussions with those harvesting, suggest that females coming
onto the beach to spawn are the primary catch. These potential spawners are taken before they
have a chance to lay eggs, since females full of eggs are more desirable as bait, their intended use.
No data are available on the percentage of spawning females harvested from this beach each
season, but the favored places to harvest are the few spawning areas, which include areas
surrounding both the N and S transects. A further confounding factor for Port Mahon spawning
areas is the fact that large numbers of Limulus adults, of both sexes, become accidmtally wedged
into interstices between rocks of the riprap shoreline erosion barrier. Some individual are
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trapped during each spawning event. Many of these animals become so firmly wedged between
rocks that they cannot get free. Gulls prey on the more accessible individuals; the others die of
exposure or starvation.
Broadkill The area I evaluated beganatN38050,347’, W075° 13.493’ rmd continued
southward to N38”48.408’, W075° 11.397’, at the boundary with Beach Plum Island Nature
Reserve, Total frontage length, 4,723 m (15,506’), was determined by measurements taken from
beach restoration project plans provided by USACE personnel. At 13 locations distributed along
the frontage, I measured beach width from nocturnal tide wrack line down to the foot of the beach
slope. Widths for Broadkill beach ranged from 11.9 m (39’) to 16.1 m (53’), with an average
width of 14.4 m (47’). Frontage length of the beach was multiplied by the average width value to
estimate the amount of spawning habitat present, The full length of shoreline consisted of sandy
sediments, which appeared suitable for Lirnuhu spawning. The potential spawning habitat on the
beach was 6,4 hectares (15.8 acres). The 2001 estimated egg load for the 4,723 m of spawning
frontage on this beach, based on the calculations described ahove, is 0.25 xl 09 eggs (Table 4,
Appendix B).
In terms of beach slope and sediment size distribution, the entire shoreline of Broadkill beach
appears tObe equally suitable for spawning. However, only low numbers of eggs were fourrd
there during this study. It is unclear why this is so, although 1 usually found the wave height, and
corresponding surf, to be greater than found on more northerly Delaware beaches on the same
day, nnd within an hour or two, This surf difference maybe attributable to influence of ocean
waves, On more northerly .Dclawam Bay beaches, Linudus spawning does not take place when
onshore winds create waves over ca. 30 cm ( 12“) (personal observation). Waves observed on
Broadkill during sampliug periods were frequently over 30 cm high, and on several occasious,
were m. 50 cm (20”) high. Whatever the cause of the low egg numbers on Broadkill beach, the
extremely low numbers indicate that it currently receives very little Limulus spawning,
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APPENDIX A
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Figure 1 Aerial photograph of Kelly Island, taken in 1997, showing locations of 2001 study
transects N and S, Linear frontage of spawning habitat is shown in yellow, The horizontal, wbitc
Iinc marks the northern endpoint of the proposed restoration project.
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Figure 3 Aerial photograph of Broadkill beach, taken in 1997, showing locations of 2001 study
transects N and S. The entire linear frontage of this beach is a continuous band of visually-similar
spawning habitat.
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Figure4 Distributionof the43egg clusters collected on Kelly Island and
Port Mahontransects over the2001 sampling period. No clusters were
found on Broadkill beach. Values above dates aretotal clusters collected
from all transects on that date
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APPENDIX B
Tablel Kelly Island and Pofi Mahontrmsects, raAedby total number ofegg clusters
found during the2001 sampling period, with season cluster totals obsemedon Pofi Mahon
during 2000 and 1999. The2001 Pofi Mahon Nand Stransects aethesame
locations that
were sampled in2000 and 1999, Transect orientation wasvefiical in2001, and horizontal
in2000 and 1999, sototals arenot directly comparable. Nochrsters were found on
Broadldlbeach.
The Kelly Island Ntotaldoes notinclude asample from25May, when
only the S transect could be sampled, so the actual total would have been slightly higher.

Beach & Transect
Poti Mahon,
S
Pofi
Mahon,
N
island, N
Kelly
Kellyisland,S
Totals

2001

Total Clusters
2000

1999

21
11
8
4

29
25

10
27

44

54

37

Table2 Kelly Island, Poti Mahon, and Broadkill beach trisects, raAedby total numbers
ofeggsfound ontransectsin 2001. Values inthe Total Eggs column arethesums of egg
numbers extracted from allcore samples taken inthattransect dining the season. Valuesin
the O-5 cm and 5–20 cm columns were obtained by various combinations of direct counts
and volumetric extrapolations, so they have been truncated at the thousands level, except
for Broadkill beacb, where every eggwas counted. The Kelly Island Ntotal doesnot
include a sample from 25 May, when only the S transect could be sampled, so the actual
total would have been slightly higher.
Beach & Transect

Eggs, O-5 cm

Eggs; 5-20 cm

Total Eggs

O/. in O-5 cm

PortMahon,S
PortMahon,N
KellyIslandN
KellyIsland S

18,000
44,000
3,000

250,000
189,000
70,000

268,000
233,000
73,000

7%
19%
4%

1,000

,30,000

Broadkill S

223

102

31,000
325

3%
69%

BroadkOl N

61

45

106

58%
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Tab1e3 Comparison of2001 Kelly Island, Pofi Mahon, and Broadkill beach transect egg
totals, to transect egg totals observed on Kitts Hummock, Pickering rmd North Bowers
beaches during thesame period, Values inthe Total Eggscolmrma rethesumsofegg
numbers extracted from all core samples collected from that transect during the season.
Values in the @5 cm and 5–20 cm columns were obtained by various combinations of
direct counts and volumetric extrapolations, so they have been truncated at the thousands
level, except for Broadkill beach, where every egg was counted.
Beach

Eggs, O–5 cm

Eggs; 5-20 cm

Total Epgs
501,000

Port
Mahon

0/0

in O-5 cm

62,000

439,000

K1tts Hummock

16,000

232,000

248,000

6%

Pickering

23,000

178,000

201,000

11%

Kelly
Island
North
Bowers
BroadkNS

4,000

100,000

I 04,000

4%

2,000

53,000

55,000

147

431

284

I 2%

4?4

66%

Table 4 Egg load estimates of Port Mahon, Kelly Island and Broadkill beaches, based on
a\,emges of beach “Nand S tmnsect egg totals observed in 200 I (O–5 cm and 5-20 cm

values combiued). Spawnable Frontage is the combined length of all sections of spawmrble
shoreline frontage found on that beach in 2001.. Egg Load Estinmtcs were derived by
multiplying Eggs hnz by Average Transect Length, then using the resulting value to
multiply Spmwmble Frontage. The Kelly Island “Ntotal does not include a sample from 25
May, when only the S tmnsec.t could be sampled, so the actual egg total \vould have been
slightly higher, The Kelly Island Project egg load estimate was calculated using Kelly
Island values, for the shorter length of spawnable frontage within that section of shoreline.

Beach

Ave. Total Eggs
Eggs
Ave. Transect
per Transect
per sq. meter
Length (m)
12.7

450

22.3X10~

52,000

810,851

4.4

901

3.2 x 109

5~,(300

810,851

4.4

466

0.83
X 109

3,368

15,9

4,723

0.25
X 109

250,500

Kelly Island

Island
Projec[
BroadkOl

Egg Load
Estimate

3,906,1I8

PortMahon

Kelly

Spawnable
Fronta~(m)

216
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Table 5 Total numbers of eggs found on Port Mahon transects in 2001 together with
numbers found the preceding two seasons (O–5 cm and 5–20 cm values combined). Note
that totals listed here for 2000 and 1999 represent only the eggs found, and do not include
embryo numbers, as was done in reports for those years. Values have been truncated at the
thousands level.

Total Egg Numbers
Beach & Transect

2001

2000

1999

Mahon,
S
Port
Mrthon,
N

268,000
233,000

229,000
174,000

234,ooo

501,000

403,000

473,000

Port

Totals

239,ooo

22
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CRAB DATA

Methods of Adult Horseshoe Crab Spawning Survey
Survey methods in the springof 2001 for adult spawning horseshoecrabs followed those of

institutedby the Delaware National Estuarine Research Reserve. Horseshoe crabs were counted
along two transects (South and North) for each Delaware Bay beach. Transects were 50-m in
length and followed the “crab-line” or hmit of the beach where crabs are most intensely laying.
Crabs were counted and identified as to sex l-m above and below the “crab-line.” Logistically,
two surveyors worked each transect with one counting males and the other females each using a
mechanical count recorders. The timing of each survey commenced at 20-minutes following the
evening high tide for the new (22 May) or full moon (5 June).

Results of Adult Horseshoe Crab Spawning Survey
Spawning adult horseshoe crabs were more abundant at the Port Mahon Beach than at Kelly
Island. At the peak spawning date, coinciding with the full moon of 5 June, there were roughly
twice as many crabs along the Port Mahon beach. The reported count for this transect was
initiated about a hour after the optimal start time. Counts along the Kelly Island shoreline were
remarkably similar between the north and south transects at618 and 600, respectively.
The
shoreline habitat of Kelly Island at the time of spawning was a mix of the higher salt marsh
hummock with eroding cuts in between. Spawning crabs occupied positions in any suitable
substrate where the females could dig in. Ratios of sexes were always very similar at about 2 to
3 males to each female. The spawning habitat of the Port Mahon beach was much more
favorable with a wide swath of uninterrupted sandy beach. The area of the North Transect had
many more obstructions in the lower intetildal zone and may account for the lower numbers at
that beach. Port Mahon beach was also surveyed on an earlier date of lesser spawning activity
that coincided with the new moon of 22 May. Counts from this survey were approximately half
those of the full moon survey. At that time, a survey of the Kelly Island shoreline was precluded
by severe thunderstorms in the area; Kelly Island is only reachable by boat.

Juvenile Horseshoe Crab Survsy
A juvenile horseshoe crab survey was conducted along Delaware Bay shoreline during
September 2001. The survey was designed to characterize juvenile crab use of subtidal habitats
adjacent to known spawning beaches. Beaches surveyed included Kelly Island, KItts Hummock,
Broadkill, and in addition adjacent reference areas located 0.5-miles north and south of Kelly
Island. The south reference beach was near the Port Mahon spawning beach. Two transects
were surveyed at each beach. Each transect constituted replicate tows (8 total) of a biological
dredge at distances from the mean high tide line of 50, 100, 200, and 300-fl. The dredge was
towed for a distance of 30-ft as measured by an incremental tag line. The biological dredge was
constructed with a rectangular framed mouth of 10 x 18-in fitted with Y.-in mesh nylon bag. In
operation, the heavy flat bar of the frame scraped along the bottom and dislodged epibenthic
fauna into the collection bag. Following a tow, bottom material collected by the dredge was
washed, sieved, and sorted; all juvenile horseshoe crabs were counted and measured for
carapace width.

Results of Juvenile Horseshoe Crab Survey
Juvenile horseshoe crabs were collected at only one of the five beaches surveyed.
crabs were collected at the south reference area approximate y 0. 5-miles down bay
Island. This area is also immediately downbay of the Port Mahon spawning beach.
collected in low numbers in each tow. The highest number was 3 from the second
at the 100-ft distance. Crabs were only collected at distances of 100 to 300-ft from
water mark. Sizes of juvenile crabs measured as carapace width ranged from 6 to

A total of 11
from Kelly
Crabs were
replicate tow
the mean high
14-mm.

Summary of juvenile
September, 2001

during

Besch

horseshoe

Transect

Kelly Island

1

Reference
North
Reference
South
Kitts
Hummock
Broadkill
Beach

2
3
4
5
6
7
8
9
10

crab survey of Delaware
50-ft

Ioo-ft

0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0

0/0
0/0
0/0
0/0
0/1
0/3
0/0
0/0
0/0
0/0

Bay Beaches conducted
2oo-ft

3oo-ft

Total

0/0
0/0
0/0
0/0
1/0
0/2
0/0
0/0
0/0
0/0

0/0
0/0
0/0
0/0
2/0
2/0
0/0
0/0
0/0
0/0

o
o
o
o
4
7
o
o
o
o

HORSESHOE

CRAB SPAWNING

BEACH DATA

Sediment Samples Taken [n 2000
Thcw WWCtwo samples each from Port Mnhon and North Bowm, and three wnples each from
Pickering and K![[s Hummcek. Samples were.collected in June and AugusI, 20C0. &ch mmple consisted of
fiVC
5.7 cm (2.2S7 ditmwtcr hy 20 cm (W,)deep cores of sedimenl m“dcmdy collected .+a”g a 7S Ua”sect,
parallel with the waterti”e and located al approximdy the middle of the intertidal span. Told weights of
dried sediment samp[cs ranged from 2.7G0kg m 3.96Q kg (weragc = 3.461 kg, u = 10),
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Kitts Hummock, 24 Aug ’00
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Size
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Notes
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Tyler equivalent
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14 mesh
20 mesh
35 mesh
65 mesh

Richard G. Weber & Susan E. Love, 15 January 2002
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0.423+.212
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Bowers & Pickering beachew
The following information
is extracted
sampling season.
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from my report to DNREC

about the 2001

North Bowers cluster totals also varied considerably over the 2000–1 998 period
(Table 1) but that variability seems related to the beach replenishment
done in spring of
1998. Replenishment
work was stopped in mid-April, to accommodate
Limulus
spawnin
for the summer. The 1998 the North Bowers cluster total was the lowest of
any beat i sampled. However, in 1999, the cluster total was 3.8 times that observed in
1998. In 2000, the total clusters dropped to approximately
half the 1999 value. The
replenishment
effort covered the beach with somewhat finer sand than had been present
in 1997, and also made the slope less steep. One, or both of these factors may have
adversely affected Limulus spawning on North Bowers. It will require additional study
to determine how these factors affect Limulus spawning.
Table 1 Studybeaches,rankedby totalnumberof eggclustersfoundduringthe 2001samplingperiod,with
selecteddatafrompreviousyears. Clustertotalsfor PortMahm and North Bowers from earlier years were
collected from the same locations that were sampled in 2001. Transect orientation was vetiical in 2001, and
horizontal in all preceding years, so totals are not directly comparable. No clusters were found on BmadkiO beach.
The Kelly Island total does not include a sample from the N transect on 25 May, when only tbe S transect could be
sampled, so the actual season total might have been slightly higher.

2001

Beach
Port
Mahon

32

Total Clusters
2000
1999
54
. ..

Re.Pickering

24

Kitts Hummock

16

Old Pickering

15

.. .

Kelly island

46

.. .

12

. ..

North Bowers

6

Broadkill

0

14
. ..

Total

37
.. .

1998

. ..
. ..
27
...

7
. ..

105

Further information can be gained about yearly variation in Limrdus spawning
patterns on individual beaches by comparing numbers of clusters found on individual
transects over several years. Table 2 shows yearly transect eg cluster totals for Port
Mahon and North Bowers beaches. On Port Mahon, both t i e N and S transects had
approximately
e U~ total cluster counts in 2000. However> in the other years, the wo
transects differ. 1 widely m total clusters, and the same transect did not always have the
highest total. It is tempting to attribute these early changes in egg cluster numbers to
qualitative changes in the beach associated wlt“1 storm erosion. However, that is not
possible, in part because correlated sand depth and beach sediment studies have not been
done on this beach.

WEBER.North Bowers & Pickering
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2001

Table 2 PortMahonand North Bowers transects, ranked by total number of egg clusters found during the 2001
h 2000,
1999,
and199SThe N and S transects on both beaches are
sampling period, with cluster totals observed
the same locations that were sampled in all years. Transect orientation was vertical in 2001, and horizontal in
previous years, so totals arc not directly comparable.

Total Clusters
2000
1999

1998

Beach & Transect

2001

Port
Mahon, S

21

29

10

30

Poe Mahon, N

11

25

27

16

North Bowers, S

5

7

10

3

North Bowers, N

I

7

17

4

In 1999, cluster torals for both North Bowers transects increased from 1998 totals,
with the N transect being somewhat more productive (Table 2). Numbers decreased in
2000, ahhough totals were still approximately
twice those observed in 1998. The 2001
totals are not directly comparable to totals from revious years because they were
obtained from vertical transects, while horizont a! transecrs were used in previous years.
However, they do indicate that North Bowers S received considerably more spawning
than the N transect in 2001.

Pickering Beach Data The re lenishment begun on Pickering beach this spring
could not be completed by the en J of April, when work was stopped to allow Lz’mulus to
use the beach. This provided an unusual o portuniry to compare spawnin
use of
freshl treated and “old, untreated beach ?ronrage. Both the original beat E surface
samp Ted last year (“Old Pickering”) and the surface replenished in April of 2001 (“RePickering’>) were used by spawning Limulta. This contrasts with North Bowers, where
Limulus spawning decreased following the spring 1998 replenishment,
rose somewhat in
1999, then declined.
Table 4 compares cluster and total egg data for rhe 4 transects sampled on Pickering
beach. The Re-Pickering area had a total of 24 clusters, and 193,000 total eggs. The
Old Pickerin
section had only 15 clusters, but had 201,000 total e gs. Thus, Re1 tly lower total
Pickering ha f. 1.6 umes more clusters than Old Pickering, but a shg
number of eggs. Most transects had essentially the same percentage of eggs in the O–5
cm core fraction (7°/0—80/0), but the percents e on Old Pickerin
S was almost twice
that found on any other Pickerin
transect (1 lc?
‘h). Viewed as 01 beach surface and
did not have
replenished beach surface, these f ata suggest that the 2001 replenishment
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any great effect on spawning

along the two sections examined

during

this study.

Table 4 Comparisonof totaleggclustersandtotaleggsfoundon the 4 Pickeringbeacbtransectsduringtbe 200I
study,rankedby numberof clusters. Thk tabledoesnot includedatafrom.%xil26, whenOnb the old Pickering
transectscould be sampled. Values in the I&5 cm and 5–20 cm columns were obtained by various combinations of
direct counts and volumetric extrapolations, so they have been truncated at the thousands level.

Transect

Clnsters

Eggs; 1-5 cm

Eggs; 5-20 cm Total Eggs

% in O-5 cm

Re-Pickering, N

14

7,000

95,000

102,000

7%

Re-Pickering, S

10

6,000

85,000

91,000

7%

Old Pickering, N

s

7,000

83,000

90,000

a%

Old Pickering, S

7

16,000

95,000

1I 1,000

14%
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MONITORING

MONITORING
NUMBER OF EXHIBIT:

73,84,107

BACKGROUND
In the 1997EIS (EXHIBIT

4), the Co~shas

a~eedto

monitor manyresources:

Section 9.3.1.3 of the Corps’ 1997 SEIS states that “In light of the sensitivi~ of the oyster
resources of the Kelly Is[and area certain contingency measures will be p[anned in the
extremely unlikely event a breach occurs. These seedbeds, existing under inherently[ow
food supplies, do not have the reserves required to easily withstand increased turbidiy
Ieve[sthat mayresult. Before theconstmction of the Kelly Is[andwetland restoration
site, oyster populations will remeasured todetermine thestatus quoso thata
comparison can bemadein theunlikely event ofa breach. Parameters to remeasured
include abundance, size (biomass) frequency, disease infection intensity, reproductive
state, andrecent mortality. Ifa breach occurs, thesameparameters
wouidbe measured
todetermine theextentofimpacts.
Iftheimpacts were sigrd>cant,r estorationo ftlte
bottom that was damaged by the release of silt would be done. “
Specifically, Section 9.3.1.20fthe Corps’ 1997 SEIS states that: “Thesandand
geotextile tube dredged material containment facility at Kelly Island has been analyzed
anddesigned topvevent thedischarge of)negrained
material into Delaware Bay. The
design minimizes the risk to oyster resources due to catastrophic fai[ure of the strucwre.
Worst case scenarios have been utilized to model foundation and geotextile tube stabiliy,
settlement and bearing capacity, anderosionalfailure.
Protection against scour is being
provided by protective blankets. In addition, several other geotexti[e tube projects are
being monitored to gain additional knowledge that will insure that this project will
succeed. Anoperation andmaintenance manual willbedeveloped forth is site, which
will include a monitoringplan providing forperiodic observation of the Kelly Island
structure, especially during thecritical [atesummerperiod.
”
SpecificaUy, Section 3.3.4 .lofthe Co~s’ 1997 SEISstates that.’ “Bothenvironmental
and engineering monitoring at Kelly Island and Egg Island Point are important.
Monitoring gives a physical and biological baseline from which to plan and design the
projects. Itprovides documentation ofevents andproject results, provides lessons
learned to extrapolate to future similarprojects, provides a success~ai[ure track record,
andgives needed information todetermine t~additional work ormid-course constmction
corrections are necessary (Landin 1992).
During project construction, there is a need to closely maniior construction techniques,
and to allow for]eld~exibili~
should the contractor encounter dtjj$cuhies with tubes,
discharge channels andweirs, sand berms, andtempora~ dikes. Itis importantto
monitor effluent run-offfiom the Kelly Island CDFin order to meet Delaware state water
quali~standards.
Itmayalso benecessa~ tomakeduring-constmction
corrections to

248

outfalls andjilling rates, should any field problems be encountered, In addition, water
quali~ will be monitored during constriction andfor 3-5 years following construction.
Post-construction
requirements:

monitoring is the most detailed and involves a number of’

a. Sut-vey sofas-buil televation stobesurethat +5 feet ML Wis achieved after
consolidation and settling of dredged material at Kelly Island and southeast Egg Island
Point.
b, Geotextile tubeobsewations
tomaintain their integri& andpro>le,
with mid-course corrections such aspatches of rips, re-tyingofports,
andother
maintenance built into the process at all three locations (especially critical at
Kel[y Island and southeast Egg Island Point).
c. Physical andengineering evaluation ofstructures, marsh and berm
soils, weirs, CDFentrances andtidal exchange at Kelly Island, and breakwater
tidal exchange at Egg Island Point at southeast and northwest locations.
d. Biological evaluation ofmarsh vegetation, marsh soils, fish and
wi[dhfe colonization, survival andreproduction ofanyplanted areas, andgeneral
ecological health of the two sites.
e. Comparison of thenewmarsh sites tonearby marsh es (e.g. Kelly
Island could be compared to a healthy marsh in the Mahon River and an eroding
marsh on either side of the project; and Egg Island Point could be compared to a
healthy marsh near Maurice River and an eroding marsh northeast or southwest
of the Egg Island Point site).

Subsequently, the Corps in coordination with DNREC and others has implemented
studies to monitor a number of other significant resources including horseshoe crabs,
shore birds, Sabellaria, wintering blue crabs, and a number of resources in relationship to
the restoration of Kelly Island (see “c” below).
THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

Comment.
9

a. Areas of concern need to be monitored before, during and atler construction for
six additional years. Environmental damage can take years to be evident. Current
monitoring plans will not alert us to long-term, low-level damage.
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Response.
Most of the resources that will be monitored will have at least 2 years of preconstruction monitoring before the project begins. Our current plan is to monitor
during construction (where appropriate) and atler construction for 3 years.
Comment.
●

b. DNREC and the environmental

community need to be involved in all aspects
of monitoring (i.e. protocol, monitoring, and reporting process). Annual reports
should be submitted to the Governor.

Response.
Monitoring plans in Delaware have been developed in coordination with DNREC and
Federal resource agencies as well as species experts, where appropriate. DNREC has
participated in oyster monitoring near Kelly Island. Many of the monitoring studies are
being done by experts recommended by DNREC such as Dr. Richard Weber for
spawning horseshoe crabs and Dr. Brian Harnngton for shorebirds. Dr. Douglas Miller
from the University of Delaware is an acknowledged expert on Sabeliaria. Dr. Eric
Powell of the Haskins Shellfish Research Laboratory is participating in bay wide oyster
monitoring studies. Many of the studies are being done by Versar, Inc., a nationally
known environmental consulting firm who have a history of working in the Delaware
Bay. It seems prudent for scientists and agency experts to design and execute
complicated monitoring studies; however, all of our studies are made available to the
public.
Comment.
9

c. What are the Corps’ responsibilities
beach disposal sites?

regarding environmental

monitoring of

Response.
A monitoring/management
plan (See attached Ken y Island –Wetland Restoration
Protection Goals Table) was developed for the Kelly Island wetland restoration project
and has been closely coordinated with DNREC and Federal resource agencies, including
personnel from the Bombay Hook National Wildlife Refuge. This plan calls for
monitoring the following parameters:
Shellfish
Anaerobic Conditions (Sediment Profiling Camera)
Transport of Placed Sand (Grab Samples) Hydro Acoustic Survey
Suspended Solids (Turbidity Measuring Instrument)
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Retain Silt in Offshore Dike
Shoreline Retreat (Amual Cross-Sectional Surveys)
Sufficient Capacity To Contain Material (Observation of
PlacementMIeasure Discharge Water Quality)
Retain Sand in Offshore Dike
Determine Loss Of Sand (Topographic and Bathymetric Surveys;
Cross-Sectional Surveys)
Create Low Marsh
Compare to Reference Marsh in Bombay Hook (Plant Surveys)
Establish Beach Grass on Crest of Dike
Measure Plant Survival (Field Surveys)
Habitat for Winter and Summer Flounder
Establish Tidal Channels (Air Photos and Fish Collections)
Habitat for Horseshoe Crabs
Measure Beach Variables and Crab Egg Densities, as well as
Juveniles and Spawning Adults (Field Surveys)
Minimize Mortality for Spawning Horseshoe Crabs
Measure Mortality and Compare to “NaturaP’ Areas (Field
Surveys)
Maximize Feeding Habitat for Shorebirds on Beachface
Dependent on Horseshoe Crab Spawning Success (See above for
Horseshoe Crabs)
Maximize Feeding Habitat for Shorebirds in Marsh
Dependent on Ratio of Cover Types (Air Photos and Counts of
Target Species)
Limit Invasion of I%ragwsites
Less than 1% in Monotypic Stands (Air Photos and Ground
Suweys)
The Corps of Engineers also plans to monitor horseshoe crabs (spawning, juveniles, and
adults) and migratory shorebirds at Port Mahon, Broadkill Beach as well as a control
beach recommended by DNREC. Sabellaria restored habitat will be monitored at
Broadkill Beach and Port Mahon, if necessary.

Comment.
●

d. What

are the Corps commitments to monitor environmental effects in sensitive
areas during and after construction, including oyster beds and Kelly Island?

Response.
Please see response for Kelly Island and other beaches in response to “c” above. A
comprehensive plan to monitor oyster resources in Delaware Bay has began. Preconstruction data was collected in 2000-2001 and will continue in 2002. Please refer to
the general answer to comments on “oyster impacts” for more detailed information. A
final report for oyster monitoring in 2000-2001 has been completed and submitted to
DNREC and is available on our web site at: http://www.nap.usace. annv.mil/cenappl/deldocs.htm#ovsters.
Comment.
●

e. How expensive will the monitoring be?

Response.
Pre-constriction
per year.

monitoring of biological resources is estimated to cost about $800,000
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OYSTER IMPACTS
NUMBER OF EXHIBIT: 70,80,84,104,108,111
BACKGROUND
The Corps’ July 1997 Supplemental Environmental Impact Statement (SEIS)
(EXHIBIT 4), concludes that the deepening project is not expected to adversely impact
oyster resources in Delaware Bay.
Section 9.3.1.3 of the Corps’ 1997 SEIS states that “In light of the sensitivity of the oyster
resources of the KeUy Island area certain contingency measures will beplannedin the
extremely unlikely event a breach occurs. These seedbeds, existing under inherently low
food supplies, do not have the reserves required to easily withstand increased turbidi(v
levels thatmay result. Before theconstmction of the Kelly Island wet[andrestoration
site, oyster populations will remeasured todetermine thestatus quoso thata
comparison can bemadein theurdikely event ofa breach. Parameters to remeasured
include abundance, size (biomass) frequency, disease infection intensity, reproductive
state, andrecent mortalit)z Ifa breach occurs, thesarneparameter
sword dbemeasured
todetermine theextentofimpacts.
Iftheimpacts weresignljlcant, restoration of the
bottom that was damaged by the release ofsi[t would be done. ”
Although no significant impacts are anticipated, the Corps at the request of Federal and
State resource agencies agreed to perform a monitoring study of the oyster populations in
Delaware Bay. This effort, which calls for data collection over a period of one-year prior
toconstmction, wasinitiated in April 2000and completed in March 2OOl. Additional
monitoring will be done in 2002 (pre-construction), during and after construction.
The results, from the first year of the data collection completed in March 2001, were
documented in a report titled, Qwter and Water Quali~ Monitoring Study for the Main
Channel Deepening Project, Delaware Bay, New Jersey and Delaware (December 2001)
andhasbeen submitted to DNREC. Atableofcontents
andintroduction is attached and
the entire report is being submitted on CD ROM.
This study gathered pre-construction, base line data on the oyster populations and water
quality parameters that would be compared to data to be collected during and after
construction of the project. Pre-constnrction monitoring will continue until construction
begins and subsequent reports will be provided to DNREC.
THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

Comment.
.

a. Concern for oyster beds near Kelly Island Wetland Restoration:
1. How will oysters be monitored?
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A monitoring/management
plan was developed for the Kelly Island wetland restoration
project and has been closely coordinated with DNREC and Federal resource agencies.
The “Kelly Island Wetland Restoration/Protection:
Goals Table” was submitted as an
attachment to the Corps permit application and is attached. One of the goals was to
prevent deleterious effects to adjacent shellfish (oyster) populations and habitat.
To achieve this goal the following various parameters will be monitored. Using a
sediment profiling camera, develop reference photographs of existing oysters so that
reasonable color comparisons can be made in the future. Reference photos of anaerobic
sediments will be obtained from existing imagery tiles. Photos will be taken quarterly
during pre-construction and construction and for three years following construction.
Transects will be setup between Kelly Island and the nearest oyster areas as well as
control transects both north and south of Ken y Island. In addition, sediment grab
sampling of bay bottom between project and oyster beds (Drum Bed, Silver Bed, and
Pleasanton’s Rock) will be done once during pre-construction, and quarterly for one year
after construction, when the need for fisture sampling will be reevaluated. In addition,
grab samples will be taken between the project and the nearest oyster beds atler major
storms, which is defined as either(1) a tide based storm where post-storm surveys shall
be obtained when water levels at Lewes and/or Port Mahon equal or exceed +7.5 ft above
MLLW during a storm event, regardless of whether there are erosion impacts
detected/observed at the Kelly Island berm; or (2) obstmvation-based, where post storm
surveys shall be obtained if there is apparent scarping or shoreline retreat of the Ken y
Island berm, even if tide gage measurements at Lewes and Port Mahon fail to equal or
exceed +7.5 ft MLLW. Samples taken atler construction will be compared to samples
taken prior to project construction. This assumes that the sand from the project will be
distinctly different from the pre-project bay bottom and will therefore be traceable.
Within one year before construction, side scan sonar or a similar imaging technology will
be used to characterize the bay bottom between Kelly Island and the nearest oyster areas.
This will be repeated one year after construction. Transects will be set up between Kelly
Island and the nearest oyster areas as well as control transects both north and south of
Kelly Island. Pre-construction data was gathered in 2001 and will continue in 2002.
Comment.
2. What baseline will be used to see if beds are harmed?
Response
Please refer to previous response.

255

Comment.
3. What actions will be taken if harm is observed?
Response.
The goals and objectives table referred to in comment a-1, above lists tbe following
actions that would be taken if the impact was a result of an increase in anaerobic
(smothered) conditions of shellfish beds when compared to pre-project conditions in the
same locations: (1) Validate cause of anaerobic conditions to determine if project related.
(2) Investigate restoration technology and methods. (3) Restore oyster habitat.
If the impact is a result of transport of placed sand horn the project onto nearby oyster
beds or leased areas: (1) Alternatives will be developed to divert sediment transport away
from oyster grounds. (2) Construct diversions. (3) If diversions are not successtld,
investigate restoration technology and methods. (4) Restore oyster habitat.
Comment.
4. Who will monitor the monitors?
Response.
All studies will be coordinated with State and Federal resource agencies.
Comment.
.

b. Have there been past oyster studies to determine impacts of maintenance
dredging?

Response.
Turbidity has been monitored during maintenance dredging near oyster beds only for an
overflow trail of a hopper dredge. We don’t operate past overflow during maintenance
dredging.
Comment.
●

c. Would like to have copies of ongoing studies.

Response.
Studies are available on the Philadelphia District Web Page:
http: //www.nap.usace. amy.mil/cenap-pl/deldocs.htm
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1.0 INTRODUCTION
The U.S. Army Corps of Engineers is planning to deepen the Delaware navigational
channel from its current federally authorized depth of 40 feet MLW to 45 feet MLW between
Philadelphia, PA and the Atlantic Ocean. Current plans call for the dredging to start late in the
year 2001 or early 2002. As part of an on-going series of studies to characterize pre-constriction
conditions, the District conducted water quality and oyster bed monitoring in lower Delaware
Bay during the 2000 and 2001 calendar year. Water quality monitoring was conducted to
provide the physical/chemical
data needed to help interpret oyster population health and to
provide a means to verify hydrodynamic model predictions of potential salinity changes that may
result after the channel is deepened, A three-dimensional
hydrodynamic salinity model was
developed to investigate whether the project will change the existing location of the salt line (the
area of the river where saline ocean water and freshwater meet). The model suggested that a
negligible movement of the salt line would result from the deepening. The findings from the
salinity model indicated that the predicted range of salinity changes would pose no adverse
impact on oyster resources. In consultation with the New Jersey Department of Environmental
Protection, the Philadelphia District agreed to confirm and further evaluate the effects of
potential salinity changes on oyster populations due to the deepening project and to implement a
monitoring plan to assess any effects of the project to the oyster beds.
The purpose of this study is to examine the health and productivity of oyster populations
on the natural seedbeds in the Delaware Bay prior to the deepening and to obtain preconstruction data on water quality. The data developed from this program will be used after the
project is completed to determine if the deepening significantly impacted oyster populations in
Delaware Bay.
Thk report provides a data summary of the pre-construction information generated from
the first year of the monitoring program. Versar, Inc. Columbia, Maryland, conducted water
quality monitoring and oyster spat production estimates. Rutgers University, Haskin Shellfish
Research Laboratory in Bivalve, New Jersey, conducted the oyster population studies and
assessed the pre-construction health and condition of the subject oyster beds. Dr. Robert Diaz,
Ware Neck, VA, conducted the sediment profile camera reconnaissance study.
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SABELLARIA VULGARJS

SABELLARIA VULGARZS IMPACTS FROM SAND PLACEMENT
NUMBER OF EXHIBIT:

68,70,115,117

BACKGROUND
In response to information provided at the public workshop of June 6,2001, the Corps
initiated a study to determine the presence of Sabellaria at Broadkill Beach. ~RECONSTRUCTIONSABELLARIAVULGARISBASELINEMONITORINGA TBROADKILLBEACH
SAND PLACEMENTSJTE, SUSSEX COUNTI’, DELA WARE (January 2002). This report is
attached. Note a draft report was previously submitted (EXHIBIT 28). The report
quantifies Sabel[aria colonies found at Broadkill Beach in 2001 and lists possible ways to
restore habitat lost as a result of sand placement. A similar study will be done in 2002
with an attempt to detetmine if sub-tidal colonies would be impacted.

THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

Comment.
●

a. Sand placement will destroy Sabellaria reefs andthehabitat
for other aquatic species.

that they provide

Res~onse.
The Corps of Engineers is willing to replace Sabellaria habitat at Broadkill Beach using
the least expensive method that is effective.
Comment.
.

b. Sa6e/laria reefs meet criteria for Essential Fish Habitat (EFH) under the
Magnuson Stevens Act.

Response.
Sabellaria reefs provide important habitat for aquatic species and are EFH for black sea
bass (Goodgcr, T, NMFS. Personal Communication to John Brady, January 9, 2002). An
EFH evaluation is currently being coordinated with the NMFS.
Comment.
●

c. The options to replace habitat have never been tested and there is no backup
plan if they fail.

Response.
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The restoration suggestions in the 2001 study are based on and supported by reasonable
inferences from (i) Sahel/aria colony formation and persistence at nearby Cape Shores
and Slaughter Beach, (ii) the location and substrata of colonies identified and mapped at
Broadkill Beach, and (iii) species’ population dynamics/ recruitment information in the
literature. Any restoration efforts will be monitored after construction to determine
success.
Comment.
.

d. Sabellaria have been found at Port Mahon as well as Broadkill Beach.

Response.
Sabellana studies will continue in 2002, including an examination of sub-tidal areas. The
studies will also include an evaluation of the Port Mahon area.
Comment.
●

e. There is no mention of impacts to Sabe/laria in the NEPA documents.

Response.
Appropriate supplemental NEPA documentation associated with the individual beach
nourishment projects will be prepared to evaluate placement of main channel sand on
selected beaches. Impacts to Sabellaria will be discussed in those documents.
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Introduction
The sandbuilder worm or “reefWorm,” Sabellaria vulgaris Vernll 1873 is a tubebuilding, annelid polychaete worm common on the Mid-Atlantic coastline of the USA
(Gosner 1978, Lippson and Lippson 1997, Pollock 1998). This species ranges from Cape
Cod to Georgia, occurring from low in the intertidal zone to shallow subtidal in waters
with salinity above 15 %. (parts per thousand) (Gosner 1978, Ruppert and Fox 1988).
Their life cycle includes a planktonic larval stage (Curtis. 1973, 1975), and the larvae
settle gregariously on a wide variety of substrata, including rocks and cobbles,
clamshells, oyster bars, horseshoe crab carapaces, other worm tubes and pilings (e.g.,
Hidu 1978, Karlson and Shenk 1983).
Sandbuilder worm tubes are built of sand grains cemented together into a hard
encrustation or rock-like structure. For feeding and tube construction, the worms
protrude their crown of tentacles from the tube openings. Worm tubes maybe found
singly or in small clusters attached to various substrata. In Delaware Bay, sandbuilder
worms are also found in dense aggregations where the tubes grow in straight, parallel,
spaghetti-like bundles that completely cover the substratum (e.g., Wells 1970). These
bundles may extend 20 cm or more above the substratum and be firm enough to walk on,
often forming worm reef. The surface of the reef is of brown, honeycomb-like tube
openings, each representing an individual sandbuilder worm. Reef development appears
to be a unique characteristic of Delaware Bay populations, although Wells (1 970)
describes masses on a shipwreck in North Carolina that closely resemble Delaware reefs
in consistency, morphology and tidal elevation.
From their sizeable reef structure and outward appearance, these aggregations are
sometime known locally as “corals.” This term is taxonomically inaccurate as well as
potentially misleading, and it will not be used in this report. Reef-forming corals are
members of another phylum (the Phylum Cnidaria, Class Anthozoa, in part, known as
hermatypic corals) and characteristic of warm, clear tropical waters (Lalli and Parsons
1997). Because of their particular habitat requirements, true reef corals are not found in
the Mid-Atlantic region. However, at least one species of non-reef forming, true coral,
Astrangia danae, is found in the region in subtidal habitats though it has little tolerance
for brackish water and high turbidity (Gosner 1978). Again, because of differing habitat
requirements, this star coral A. darrae is not associated with the sandbuilder reefs.
The ecology of sandbuilder worms has been studied in the region, and in the
Delaware Bay in particular, in a number of studies over the past 30 years, for example,
Amos (1966), Wells (1970), Curtis (1973, 1975, 1978), and Pembroke (1976). These
sandbuilder reefs “form a habitat that is far more physically stable (termed “worm rocks”
by Gosner 1978) and ecologically diverse than would otherwise be found on bare rock or
sand substratum. Thus, their reef structure and associated invertebrates are likely to
provide food for fish and therefore represent a productive nearshore marine habitat.
The Army Corps of Engineers is proposing to use dredge material from the
deepening of the Delaware River Federal Navigation Channel for shoreline restoration at
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Broadkill Beach (USACE 1997). This area has been known historically (e.g., Curtis
1975) and recently (R, Martin, personal communication 2000, D. Miller, personal
observation 2000) to have sandbuilder worm reefs. Since shoreline restoration has the
potential to bury and disrupt these reefs, it is necessary to determine the extent and
location of present reefs as baseline data prior to construction activities.
Purpose / Obiective of Study
The purpose of this study is to document the presence, extent and locations of
Sabellaria vulgaris colonies at Broadkill Beach in summer, 2001, with respect to habitat
type, tidal stage, and other environmental factors.
Methods
A survey of the sandbuilder worm colonies at the Broadkill Beach sand placement
site was conducted on 20-21 July 2001. Within an hour of the afternoon low water, the
beach was walked by the contractor and his associates in two segments: on 20 July, from
the north end at California Avenue south to Route 16, and on 21 July, from the bound~
of Beach Plum Island State Park north to Route 16. These dates were chosen to be near
the lowest spring tides of the month and represent the best opportunity for the colonies to
be observed and measured in tbe intertidal and nearshore subtidal zones along this beach.
The following operational definitions were used: a colony is defined as an aggregation of
worm tubes, usually small in size (< 1 m across) and somewhat isolated from other worm
tubes. A reef is defined as a larger structure, a meter or more across, with 5 cm or more
of vertical worm tube growth.
Where sandbuilder colonies or reefs were observed, their location was determined
with a handheld GPS (Garmin model GPSMAP 76) and associated with nearby streets or
landmarks. The dimensions of the colony or reef, along tbe shore and distance seaward
from the beach-slope break, were determined with a measuring tape. Various digital
photographs of the whole reef, as well as close-up sections, were made to document the
reef shape and structure. An on-site determination of the overall condition of tbe reef
was made as indicated by new tube growth (tubes with a “flare” or “porch,” Wells 1970),
tube erosion, over-settlement by mussels or tube worms, crab burrows, et cetera.
Reef observations and notes were recorded in the field on data sheets (see below
and included in appendices) and additional observations were made on the study area
shoreline, especially where rock, cobbles and gravel were present at the tidal level
typically associated with sandbuilder reefs. At the Sabellaria reefs and other sites along
Broadkill Beach, additional measurements were made to more fully characterize
environmental conditions in the study area. These included: seawater temperature and
salinity (handheld YSI model 30 meter), beach slope (inclinometer), and sediment grain
size (standard dry sieving methods).
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Results
Three large Sabellaria reefs were found on Broadkill Beach: two on the rock
groins at Alabama and at Georgia Avenues (both north of Route 16, Fig. 1), and another
on the Old Inlet Jetty (2.4 km south of Route 16 and 800 m north of the Beach Plum
boundary, Fig 2). Table 1 summarizes the location, description and photo documentation
of these three reefs. All Sabellaria documented in this survey were associated with large
rocks comprising the groins and jetty, and none was found along the sand beaches or
wooden groins.
Alabama and Georgia Avenue groin reefs
These two reefs are triangular in shape and occupy the bayward end of the rock
groins (Figs. 4, 6, and 7) at the north end of the groin field north of Route 16. Near the
bayward end of the reefs, sandbuilder worm tubes covered nearly all of the rock surface
(Figs. 5 and 8) and extended farther out, beyond visibility in the wave swash. The worm
tubes were colonized by macroalgae and mussels, and new tube growth was noted at the
Alabama Avenue reef (Fig. 5).
Old Inlet Jetty reef

The reef observed at the Old Inlet Jetty is by far the largest on Broadkill Beach
(Figs. 10- 14). The jetty extends an estimated 65 m bayward, and the reef on both sides
occurs along the full length of the jetty (Figs. 10, 11, and 14) from 2-5 m from the beach
slope break. Coverage at the bay-end is essentially 10OO/.by sandbuilder worm tubes. In
places along the reef, there are dense settlements of mussels, and new tube growth (Fig.
12) was noted.
Sand beaches

and wooden

groins

No sandbuilder worm colonies or reefs were found on the sand beaches in the
study area (e.g., Figs. 3 and 15). These beaches consisted of sand or small gravel at the
beach slope break where it was expected to find sandbuilder colonies. Wooden groins
north (Fig. 9) and south (Fig. 16) of Route 16 were examined and found to be colonized
by barnacles, oysters and some tubicolous epifauna. No sandbuilder worm colonies were
seen on these structures.
Within the study area, bay water salinity ranged from 25 – 28 %0, and temperature
ranged from 24 – 26.5 “C (Table 2). Beach sediments ranged from fine to coarse sands
that were typically well sorted except at Alabama Avenue.
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Discussion
Sandbuilder

reefs at Broadkill Beach and nearby sites

At Broadkill Beach, there are three sandbuilder worm reefs within a 3 km length
of the beach. Their total plan area isestimated to beapproximately 320m2, and all
colonies were ontherocks ofartificial structures. The Old Inlet jetty reefhasan
estimated area more thmtwice that of the~oin reefs combined. According to Wells
(1970), itisappaently
thisreefthat isdepicted inthephoto~aph
in Amos(l966).
No
sandbuilder worm colonies were found on the sand beaches that comprise the remainder
\
of the shoreline in the study area.
Since fall of 1999, the contractor has observed and photographed sandbuilder
worm colonies and reefs on sand beaches north of the study site at Slaughter Beach as
well as south at Cape Shores in Breakwater Harbor, near Lewes.
Sandbuilder intertidal reefs in the lower Delaware Bay have been documented by
Amos (1966), Wells (1970), Curtis (1973, 1975, 1978), Pembroke (1976) and Woodard
(1978), ranging from Woodland Beach (Maurer and Watling 1973, cited in Pembroke
1976)to South Bowers Beach tothe Inner Breakwater Harbor at Lewes(Wellsl97O).
In
particular, Wells (1970) lists both the inlet jetty and Broadkill Beach as sites of welldeveloped reef masses. Curtis (1973) used the jetty as a site in his field experiments and
repofis oflivecolonies
atnearby Beach Plum Island ad Primehook Beach. Curtis
(1975) also notes that intertidal colonies at Broadkill Beach are associated with firm
substratum. Woodard (1978)studied Oldhlet Jetty populations and providesa
photograph in her Plate 1. While the species ranges from Cape Cod to Georgia (Gosner
1978), the formation of reef structures seems unique to Delaware Bay (with a single
documented exception in North Carolina, Wells 1970). Both historical studies and
personal observation by the contractor show that intertidal sandbuilder colonies and reefs
extend along tbe shoreline north and south of the Broadkill Beach study area.
The vertical distribution of sandbuilder colonies with respect to the tides is
described by both Wells (1970) and Curtis (1975). At Big Stone Beach, Delaware, Wells
(1970, Fig. 3) shows beach colonies bayward of the slope break, ranging from 0.0 to 0.35
mabovemean
lowwater(MLW).
Curtis (1975 )related thevertical distribution to
exposure times during extreme spring tides atthe Mispillion jetty sadflat.
Almost no
live worms were found above exposures of 175 minutes, and most of the live colony was
found in the 101 – 150 minute exposure zone.
Beach sand near the reefs and elsewhere ranged from tine to coarse in grain size
(Table 2). Sandbuilder womsare epifaunal andrequire water flow mdwave actionto
provide sand grains fortube building. Broadkill Beaches are fully exposed to the
Delaware Bay to the northeast and provide sufficient resuspension of sand to allow tube
growth. Rees(1976) repofied that sandbuilder womsfrom
Big Stone Beach used coarse
and medium sand to build tubes and employ increasing grain sizes with time.
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The distribution of the intertidal colonies and reefs of sandbuilder worm at
Broadkill Beach is limited to artificial rock. At other beaches previously studied by the
contractor, sandbuilder worm reefs are found on the sand beach near the beach slope
break where cobble-sized or larger (i.e., 26.4 cm across, Gray 1981, Table 2.1, p. 13)
natural stone, bricks or other construction debris are present at the beach slope break.
Shoreline dynamics and sediment sources for the lower Delaware Bay are
discussed by Maurmeyer (1978). The lack of cobble at Broadkill Beach could be due to a
lack of natural or artificial source or that coarse material has been removed or buried.
Burial could have been facilitated by the sand trapping action of the groins currently on
the Broadkill Beach.
Subtidal sandbuilder worms populations are more widely distributed both in
Delaware Bay (Pembroke 1976, Fig 1) and throughout this geographic distribution
(Wells 1970, Gosner 1978). Sandbuilder worms inhabit a variety of hard-bottom
communities, including the Bay’s oyster beds (e.g., Maurer and Watling 1973) as well as
the serpulid reefs located nearby offshore (e.g., Haines 1978, Haines and Maurer
1980a,b)
SSusdhuilder worm life history
The life history of the sandbuilder worm in the lower Delaware Bay was
extensively studied by Curtis (1973, 1975, 1978) and Pembroke (1976). Wells
(unpublished and cited in Curtis 1975) noted that each winter there was a nearly complete
kill of the sandbuilder worm adults in the intertidal region. Settling plate studies have
found that sandbuilder larvae begin to settle from the plankton in late Mayor early June.
Curtis (1973) extended these studies and reports (e.g., Curtis 1978) that larvae occur in
the plankton from mid-April through October and settle in late May through October,
with peaks in early summer and later in autumn, Persistence of the larvae in the plankton
suggests that spawning occurs repeatedly in the April to October breeding season.
Subtidal adults appear to have much higher survival rates and thus are the main
contributor of the spring larvae. The intertidal colonies are settled in the spring by larvae
spawned mainly by subtidal adults.
Curtis (1973) proposed that lunar or tidal spawning phasing and positive
phototaxis were required to retain larvae in the region of tbe adults’ habitat, Such a
mechanism could account for the high sandbuilder abundances, settlement and reef
formation in the Delaware Bay as opposed to the rest of the species’ range. However,
Pembroke (1976) investigated phototactic and geotactic responses of sandbuilder larvae
and concluded that a light-dependent vertical migration was not capable of retaining
larvae within the Bay. Eckelbarger (1 975) reported gregarious settlement of larvae in
laboratory experiments. Woodard (1 978) concluded that subtidal and low intefiidal
worms contribute most heavily to the breeding population in Delaware Bay.
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Sandbuilder worms have a persistent and well-documented distribution within the
Delaware Bay. Subtidal populations appear to be more widespread and seasonally stable.
Intertidal populations are more limited by availability of stable substratum and
determined by seasonal recruitment and winter mortality.
Potential impacts of shoreline restoration and possible restoration options
Shoreline restoration at Broadkill Beach is anticipated to extend sand 67 m (220
feet) from mean high water to a depth of up to 2 m of sand. This will bury the groins and
most of the length of the Old Inlet Jetty. Given that sandbuilder worms are sessile and
tube dwelling, burial with substantial depths of sand will smother the worms and kill the
intertidal colonies and reefs.
Analysis of the literature and recent observations indicates that sandbuilder wonm
populations (intertidal, but especially subtidal) are persistent and nearby, north and south
of, Broadkill Beach. The habitat at Broadkill Beach is suitable for reef formation and
intertidal populations, though limited to artificial rock structures by lack of cobble-sized
or larger substratum on the beach at the beach slope break.
Sandbuilder colony and reef restoration options should focus on providing
sufficiently stable rock substratum during the late May – October settlement period
accessible to planktonic larvae from source populations. Accordingly, potential strategies
include:
●

●

●

Placing suitable substratum, large rock in goins or jetties or cobble-sized gravel on
sand beaches at the 0.0 MLW tidal level during the summer months following
shoreline restoration,
Removal of the current reef masses to new shoreline locations to reconstruct or reseed reefs via enhanced larval settlement,
Reestablishing reefs by emplacement of colonized rocks from an extensive source
population, e.g. that at the Mispillion jetty (Curtis 1975).

The efficacy of such restoration measures could be assessed in terms of the overall
number or area of reef habitat created as compared to that presently occurring at
Broadkill Beach. Successful establishment of new intertidal reef should be apparent as
settlement, and new tube growth should be visible within a few months. It would also be
useful to know the exact location and distance to the nearest intertidal and subtidal
populations. Transport of sand away horn the shoreline restoration site has the potential
to impact naturally occurring sandbuilder worms at nearby beaches as well as subtidal
populations. While outside the project limits, these populations are those most likely to
provide larvae for settlement on emplaced, bare substratum. If sandbuilder worms can
successfully out compete barnacles and mussels for intertidal rock surface, then it maybe
feasible to emplace substratum prior to the larval settlement period.
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Conclusions
In a July, 2001 survey of Broadkill Beach, sandbuilder worm colonies were found
in reef-like masses at three locations: two on the rock groins at Alabama and at Georgia
Avenues, and the largest on the Old Inlet Jetty south of Route 16 and north of the Beach
Plum Island boundary. At each location, sandbuilder reefs were associated with large
rocks comprising the groins ind j etty. No colonies were found along the beach near the
beacb slope break, low in the intertidal zone where they presently occur at nearby
beaches in the lower Delaware Bay. hr comparison with other sites studied by the
contractor, sand beaches at Broadkill Beach lack the stable, cobble-sized or larger
substratum to which colonies attach at nearby beaches. All colonies at Broadkill Beach
are associated with large rocks on artificial structures.
Sandbuilder worms have a life cycle with a phmktonic larval stage that permits
broad dispersal. Larval settlement occurs over extended periods in the summer and early
fall and is often gregarious. Stable substratum, for example gravel and rock of sufficient
size not to be overturned by wave action, placed near mean low water should provide
favorable habitat for sandbuilder worm settlement and reef development.
Sandbuilder worms are epifaunal and require water flow and wave action to
provide food particles, oxygen and sand grains for tube building. While they have some
capability to withstand burial under thin layers of sand, shoreline restoration would be
expected to bury the present reefs at Broadkill Beach resulting in a substantial loss of this
habitat. This impact couId be compensated by placing suitable substratum, large rock in
groins or jetties or cobble-sized gravel on sand beaches at mean low water during the
summer or early fall following shoreline restoration. Other possibilities include
removing current reef masses to new shoreline locations to reconstruct or reseed from
enhanced larval settlement on the restored reefs.
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Figure 1. Location of Alabama and Georgia Avenue groin reefs
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Figure 4. Alabama Avenue groin, 20 July 2001, 38°49.997’
triangular reef at the hayward end of the rock groin.
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Figure 9. Wooden groin, 20 July 2001,38”49.876’
observed.

N, 75”12.860’
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W. No sandbuilder worm colonies

Figure 10. Old Inlet Jetty, 21 July 2001, 38”48.743’
length of jetty.

N, 75”11.668’
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W. Wide photograph

showing full

Figure 11. Old Inlet Jetty, 21 July 2001,38”48.743’
towards shore.

N, 75”11.668’
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W. Wide photograph

from mid-jetty
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Figure 13. Old Inlet Jetty, 21 July 2001, 38”48.743’ N, 75°11.668’ W. Close photograph
sandbuilder worm colonies completely covering rocks and other debris.
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Figure 15. Sand beach, 2 I July 2001, 38”49.150’
observed at beach slope break.

N, 75”12.070’
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Figure 16. Wooden groin, 21 July 2001,38”49.646’
observed.

N, 75”12.586’
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CONCERNS FOR SANDBAR SHARKS

NUMBER OF EXHIBIT: 76, 111
BACKGROUND
The habitat along the lower Delaware Bay coast in Delaware has been designated as
“Habitat Areas of Particular Concern” by the NMFS. Coordination with NMFW through
the Essential Fish Habitat Evaluation (EFH), as described below indicates that work can
be done during environmental windows using modified construction techniques. A table
of contents of a draft EFH evaluation dated November 2001 is attached. The entire report,
including attachments is being submitted on CD ROM.
THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

Comment.
Sandbar sharks use the Delaware Estuary for nursery habitat. They congregate in
shallow, near-shore waters and could be impacted by sand placement. The NMFS has
concluded that the project may have negative impacts on this species.
Response.
The habitat along the lower Delaware Bay coast in Delaware has been designated as
“Habitat Areas of Particular Concern” by the NMFS. Pratt (1 999) believes that there will
be a great potential to impact shark pups and their food source of benthic organisms in
the nursery areas along the Delaware Bay Coast, especially offshore from Broadkill
Beach to Slaughter Beach, if sand is deposited near the beach (in areas 1 – 4 m deep) in
the nursery season. Potential impacts may include but not be limited to: changing the
habitat characteristics, depth, profile, odor, turbidity and fauna of the area. Loss of
forage would also occur. Prey species, principally crabs and fish of many species, may
be disrupted directly by the presence of physical activity in the area and indirectly by the
covering of vulnerable food web organisms with sand. A “closed” window from 1 May
to 15 September was recommended by the National Marine Fisheries Service (Gorski,
2000) to prevent potential impacts to newborn and juvenile sharks such as suffocation.
Afier this time period, the young sharks have reached a larger size where they would be
more able to avoid the sand placement operations.
On 7 November 2000 representatives from the Corps and the NMFS held a
teleconference to explore methods to place sand on Broadkill Beach during the
Spring/Summer without significantly impacting the sandbar sharks puping (females
giving birth to live-born young) and the nursery area that is located offshore in shallow
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waters. It was agreed that sand placement can be performed during the period from 1
May to 15 September using the following conservation measures:

a. A sand dike, 200 to 300 feet in length, will be constructed above mean high water
(MHW) to contain dredged material that is pumped landward of it. The dike will be
constructed using existing sand on the beach. The dike will be long enough that most
dredged material will drop out on the beach and not return to the bay. As material is
deposited the dike may be repositioned seaward to contain the required filling above
MHW for that section of Beach. The slurry will still be controlled by the dike along the
shoreline. No dredged material will be hydraulically placed below MHW during the
restricted period. The dike will be extended down the beach as the area behind the dike is
filled and the dredged pipe is lengthened. The dredged material that has been deposited
will be built into dunes. It is expected that little of this material will be re-deposited by
wave action during the springkummer window period since weather is generally mild,
except for possible hurricanes. After September 15, some dredged material will be
graded into the bay to widen the beach.
b. The dredged pipe will be placed on pontoons for a minimum of 1000 feet, beginning at
approximately elevation -4.7 NGVD, extending offshore to avoid disrupting along shore
traveling by the young sandbar sharks. This distance will be determined by the National
Marine Fisheries Service. The remainder of the pipeline extending to the beach, and
back to the dredge, can rest on the bottom.
References:
Gorski, Stanley W., 2000, Letter to John T. Brady dated February 10,2000, National
Marine Fisheries Service, Highlands, NJ.
Pratt, Harold “Wes”, 1999, Letter to John T. Brady dated October 4, 1999, National
Marine Fisheries Service, Narragansett, RI.
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IMPACTS

NUMBER OF EXHIBIT: 72,80,84
BACKGROUND
The constnsction of wetland restorations inchrding Kelly Island will benefit spawning
horseshoe crabs and shorebirds as stated in Section 9.1.5 of the Corps’ July 1997 SEIS:
(EXHIBIT 4) “The constriction of the wetland restorations will be phased to avoid
and/or minimize impacts to fish and wildllfe, especially to spawning horseshoe crabs and
migrating and feeding shorebirds as described under Section 3.3.4.4. Reconstruction of
wetlands at Kelly Is[and and Egg Island Point will greatly benejit most wi[dlife species.
Although approximately 195 acres of aquatic habitat will be lost, this was formerly
intertidal marsh before being destroyed by erosion. The loss of this aquatic habitat is not
a sign$cant impact. “
The Corps is proposing to use dredged material from deepening the Delaware River
Federal Navigation Channel for shoreline restoration including a wetland restoration
project at Kelly Island and sand placement at Port Mahon and Broadkill Beach. These
areas are known to attract high numbers of shorebirds. In order to determine whether the
completed wetland and shoreline restorations have benefited migratory shorebirds, it is
necessary to collect and analyze quantitative and qualitative baseline data on shorebird
use of the sites prior to construction. A draft report was completed in December 2001
and is attached and a final is due by March 2002. This report covers the first year of preconstmction monitoring. Pre-construction monitoring will continue until construction
begins and subsequent reports will be provided to your office when available.
THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

Comment.
Delaware Bay is a major feeding and resting area for many species of migratory
shorebirds. They feed on horseshoe crab eggs for a major food source. Impacting
horseshoe crab spawning as well as impacting shorebird staging (especially at Port
Mahon) would be detrimental to the shorebirds.
Response.
Please refer to the general response to “Horseshoe Crab Impacts from Sand Placement”.
As stated in this response, the Kelly Island wetland restoration project and sand
placement at Port Mahon is expected to benefit horseshoe crabs by restoring spawning
habitat. This will, in tom, benefit the migratory shorebirds that feed on the eggs. Studies
done in 2001 indicate that Broadkill Beach is not a significant resource for either
spawning horseshoe crabs or migratory shorebirds.
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A monitonng/management
plan was developed for the Kelly Island wetland restoration
project and has been closely coordinated with DNREC and Federal resource agencies,
including personnel from the Bombay Hook National Wildlife Refuge. Also, refer to the
attached “goals table”. Kelly Island has been eroding for many years. See the attached
diagram that shows the 2001 shoreline superimposed on a 1926 photo. In 1926 the
percent of sandy beach in the reach of shoreline that will be restored by the wetland
restoration was 10OO/O;
in 2001 the amount of potential horseshoe crab spawning habitat is
49.9%. The project would restore this to 100%.
One of the goals of the monitoring/management
plan for Kelly Island that was developed
by this interagency group was to maximize feeding habitat for sanderlings, red knots,
turnstones on the beach face. This would be done by creating spawning habitat for
horseshoe crabs (See the general response to “Horseshoe Crab Impacts from Sand
Placement”). Another goal (See “Goals Table” for Kelly Island attached) was to
maximize habitat on a minimum of 20 acres for migratory shorebirds such as dowitchers,
dunlin, semipalmated sandpiper, etc. in the marsh behind the sand berm.
The Corps is planning to monitor shorebird use at the Kelly Island restoration site and
other sand placement areas in Delaware Bay for three years after construction. Preconstruction monitoring was done in 2001 (Harnngton and McKeon, December, 2001).
A draft report is attached. Pre-constnrction monitoring will continue in 2002.
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Draft Report
Preconstruction

Shorebird Monitoring at Kelly Island, Port Mahon and Broadkill Beach
Brian Barrington and Sea McKeon
December 2001

Delaware Bay Shorebird Studies, Spring 2001
Prepared for the U.S. Army Corps of Engineers
By Brian A. Barrington and Sea McKeon
Manomet Center for Conservation Sciences
Manomet, MA 02345, December 2001
Exec. Summary
Introduction
Delaware Bayisrecognized
asone of the most critical stopovers
worldwide for shorebirds migrating from their wintering grounds in Central
and South America totheir Arctic and Subarctic breeding grounds (WHSRN).
Each spring shorebirds arrive by the hundreds of thousands on their staging
grounds along the Delaware Bay to fuel up for the last leg of their northward
journey.
Their stopover coincides with thepeak ofhorseshoe
crab spawning.
Themillions
ofhorseshoe
crab eggs laid inthe sand along bayshore beaches
comprise an important food source for the migrants.
Previous studies have
called attention to apparent
declines in the numbers of
Figurel.
Location ofstudy areas
several shorebird species on
covered in this report.
their staging grounds (Howe et
al. 1989, Clark et al. 1993,
Barrington 1995) and point to
the importance of habitat
protection in the conservation
k
●
cm
\
of these species (Myers et al.
Port Mahon
1987).
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The Army Corps of
Engineers is proposing to use
dredged material from
deepening the Delaware River
Federal Navigation Channel for
shoreline restoration,
including
a restoration project at Kelly
Island. Another project
proposes sand placement at
Broadkill beach.
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completed during May and June 2001. Principal emphasis was on
documenting usage by shorebirds at the locations proposed for restoration,
as well as at comparable abutting locations that are not slated for
restoration.
Rapid assessments also were made of common invertebrate
animals in the same areas.

METHODS
A. Birds
Migratory shorebird surveys were conducted at four locations on the
Delaware coast during May 2001 (Figure 1). Bird surveys were made with
binoculars and a 20x telescope, and were conducted from vantage points
that caused minimal disturbance to birds along the shoreline. Counting
focused mostly on shoreline habitats, but flight-line counts of shorebirds
moving between shoreline and nearby marshland habitats also were made
near Port Mahon. Each shoreline section was divided into 25-31 subsections
and marked. Counts were kept for each subsection. Species names, codes,
and binomial names are shown in Appendix 4.
Knowing what tidal stage is best for counting shorebirds is important
to designing sequel studies. Between two and eight shoreline surveys were
made at each location each week. Shorebirds were counted at predicted
mid-tide times (roughly half way between low and high tides) on each day
that counts were made. A second count also was made either 3 hr before or
3 hr after the predicted mid-tide time, i.e. at approximately
the time of
predicted low or high tide. Correlation analysis was used to describe overall
relationships between counts made at mid- versus low tide, and between
counts made at mid- versus high tides. Analysis of Variance (SAS Institute
1999) was used to compare counts between the 4 study areas.
The methodology of the shoreline surveys closely followed that used
by The Nature Conservancy and Manomet Center for Conservation Sciences
for shorebird monitoring at Port Mahon in 1997 and 1999. The study areas
(Appendix 1) are as follows:
1.

2.

3.

4.

Kelly Island (proposed for restoration):
This area extends
north along the shoreline from the mouth of the Mahon River
for about 1.6 km to Deepwater Point.
Port Mahon: Surveyed as a future control site, the area is a 1
km stretch of shoreline just south of the mouth of the Mahon
River where Port Mahon Road runs parallel to the Delaware
Bay.
Broad kill Beach (proposed for restoration):
The study area is
a 4.4 km stretch of shoreline from Arizona Avenue south to
the end of the paved road.
Prime Hook Beach: An equivalent area of habitat similar to
Broadkill beach was surveyed as a future control site.

The study areas on Port Mahon and Broadkill beaches were divided
into linear sections and marked. Similar linear segments were measured on

Kelly Island and Prime Hook Beach. Marker locations
for future reference (see Appendix 1).

were also GPS-located

To assess the levels of shorebird use of marshlands proximate to the
study beaches, we counted birds moving between the marsh and the shore
during peak migration weeks. These surveys were made near the north end
of the Port Mahon study site for 10 minutes at dawn and/or dusk, times when
shorebirds are expected to be moving to and from roosting sites.
B. Invertebrate
animals.
At each of the 4 study locations (at the tideline in transect 1,10, 20,
and 25), core samples were collected during visits to the study sites after
May 15th. Samples were sorted with a standard 1 mm screen to identify
macro-invertebrate
taxa. Fifty-two samples were assessed. Cores were
collected on site, screened in the field, and washed with salt water into
suitable containers marked for date and location, refrigerated,
and sorted
within 36 hours.
Invertebrates

were identified

as follows:

Gastropod
and bivalves to genus (or better)
Amphipods and polychaete worms to family (or better)
Shrimps to genus (or better)
Crabs to genus (or better)
Insects and spiders to order (or better)
Scarce invertebrates
(occurrence < 50/. by head count) to class

Results
Part I. Bird studies.
A. Results, Overall shorebird

counts

~gure 2. Mean counts of shorebirds
~elaware coastal study sites.

at the four

Mean shorebird counts
at 4 Delaware sites
10000,

shorebirds counted at the Mahon pair was 3561 an
at the Prime Hook/Broadkill
pair.

Counts of shorebirds
were substantially
and
significantly
(P< O.001)
higher at the Port
Mahon/Kelly Island pair
of sites versus the
Broadkill/Prime
Hook
pair of sites (Figure 2,
note the log scale).
The overall numbers of
shorebirds using the
PAIRED study sites
differed only slightly
(and nonsignificantly)
within the pair of
locations near Port
Mahon and within the
pair near Prime Hook.
Mean number of
?965 versus 140 and 15

The relative abundance of the various species during the whole study is
shown in Figure 3. As shown, two species (Ruddy Turnstone and
Semipalmated
~gure 3. Relative abundance of shorebird taxa
Sandpiper) far
m 4 Delaware Bay beaches, Delaware, May
outnumbered
other
2001 (note log scale). See Appendix 4 for
species (880/0 of the
species codes and names).
grand mean); the two
next most common
species
(Dunlin and
10000
dowitchers) comprised
only 80/0 of the mean.
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Most species were found
at the four study sites in
numbers that were
commensurate
to the
totals of all shorebirds
counted at the sites, but
a few stand out as
having skewed
occurrence (Figure 4).

For example, 70°/0 of
the Willets were
found at Kelly Island
(where slightly less
than half of all
shorebirds were
100%
counted). More than
half of the
80%
Sanderlings were
60%
counted at Prime
Hook, where only a
40%
small fraction of all
20%
shorebirds were
counted. Most
o%
DUNL
SAND
KILL
SPSA
BNST
(>70°/.)
of the
DOSP
RUTU
SESA
GRYE
BBPL
Semipalmated
REKN
LESA
WILL
SEPL
Sandpipers were
found at Port Mahon,
whereas most of the
Prime Hook
P. Mahon
Least Sandpipers
r
[>60°/0) and
dowitchers (> 88°/0) were at Kelly Island. In some other species: for example
Killdeer or Black-bellied Ploverr the percentages look skewed, but too few
were found to make meaningful site comparisons.
Finally, in only two
species, Willet and Semipalmated
Sandpiper, were the mean counts
statistically significantly different (P <0.05) among the four locations.
Figure 4. Relative occurrence of shorebird taxa at 4
Delaware Bay shore locations, Delaware, May 2001.
See Appendix 4 for species names and codes.

❑

❑

B. Results, counts in relation to tides.

Figure 5
Mean numbers of shorebirds counted
at different tidal stages

Tide

level

Numbers of shorebirds
counted tended to be
lower at high tides than at
low tides (Figure 5), but
the difference was
significant only at Port
Mahon; in aggregate there
was no significant
difference of mean counts
made at low, mid, or high
tide. However, given the
large difference of
numbers counted at the 3
locations we would not
expect to find differences
of the means of counts
combined from all sites.

Fi9LJre 6. Correlation between
tide counts (r= O.91).
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at 4 Delawarecoastallocations.
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The overall results show
the best time for counting
is at lowest tides. The
results also suggest that
some shorebirds may use
habitats away from the
beaches during higher
tidal phases.
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C. Results, Migration
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Figure 7. Mean combined counts of shorebirds
by date at Port Mahon and Kelly Island.
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The chronology of the
2001 Spring shorebird
migration at the study
sites (Figure 7) shows a
noticeable build-up
beginning between May
10th and 14th. Numbers
evidently then increased
steadily until May 25th
before declining sharply
sometime between then
and May 30th.

.

1000
t

We found a close
correlation between counts
made at low tides versus
mid-tides (Figure 6,
r= O.91); the correlation
between counts made at
mid- and high tides was
somewhat lower (r= O.77).
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Two species, Ruddy
Turnstone and
Semipalmated
Sandpiper,
predominated
in these
counts, and both showed
an essentially similar
pattern.

D. Fliaht-line counts. Dawn and dusk observations (detailed in Appendix 2)
did n~t reveal any strong pattern of movement into-and out of marshlands
(Table 1). In part this was due to insufficient sampling effort. Most flying
shorebirds were moving along the coast; the small numbers moving towards
or away from the shoreline followed the course of the Mahon River.

Table 1. Dawn and dusk counts of shorebirds flying
along the Delaware Bay shoreline and up/down the
Mahon River, May 2001. See Appendix 4 for species
names and codes
RUTU
Dawn, upstream
Dawn,downstream
Dusk, upstream
Dusk,downstream

SESA
DOSP
Total
27
42
0
69
64
32
6
102
51
6
14
71
12
0
0
12
254

Dawn,coast sw
Dawn,coast ne
Dusk,coast sw
Dusk, coast ne

322
643
262
188

260
1668
1133
122

0

582

58
48
2

2369
1443
312
4706

Part II.
7aure8.
l&aware

Invertebrate

results.

Relative counts of invertebrates
Bay study areas, May 2001.

in 4

The most common
“invertebrate’’f
ound in the
sampling were horseshoe
crab (Lirnulus
pdyphenws)
eggs (Figure
8); the next most common
invertebrates
were
amphipods, mostly of the
genera Garmnarus
and
Haustorius.
Other forms
of potential invertebrate
shorebird food were
relatively scarce.

Because the goal of the
invertebrate
sampling was
Molluscs
to
simply
characterize
the
Limuluseggs
Other
types present, any
quantitative
evaluation of
the samdes collected
could well be inaccurate.
However, crude comparisons of ~he percentages of
each category found in the different study Iocafions (Figure 9) suggest that
there are differences in the invertebrate
assemblage between the sites. This
was especially evident for the most abundant item, the Limu/us
eggs.
+

Figure 9. Relative occurrence (based on mean
counts) by four invertebrate
categories in four
Delaware Bay study sites, May 2001.
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Discussion
This project was oriented to provide baseline information on shorebird use of
two areas on the Delaware Bay shore, each one of which was subdivided into
2 sections, one of which is slated for restoration efforts and one of which is
not. The premise underlying this design was that one of the sites in each
pair would act as a ‘control’ in comparisons that would be made after
restoration efforts were completed.
A key question is whether our selection
of ‘subsites’ was appropriate. We have evaluated our information with
respect to bird numbers, relative species abundance, and in a very limited
way. (not
adeauatelv
quantified),
invertebrate animal Presence.
,..
.
We believe that the bird
counts from May/June 2001
provide a good basis for
describing the numbers of
shorebirds using the 4
shoreline sections. The
counts at the southern
(Broadkill/Prime
Hook)
location were similar to
each other, and the
northern counts (Port
Mahon/Kelly Island) were

similar to each other. In contrast,
counts than the southern pair.

the northern

pair of sites had much higher

The level of invertebrate
sampling that we were able to collect was
insufficient to reliably quantify differences of the invertebrate
animal
odations
between the sites, but it is clear that horseshoe crab eggs were
far and away the most available
Figure 10
food item, and that they were
Meanshorebird counts at high and low
far more abundant at Port
tides at Port Mahonand Kelly Island
Mahon than at the other three
3000
locations.
2500

Field time also was inadequate
for documenting activities of
shorebirds, including prey
1500
selection, while they were being
1000
counted, but it was clear that for
500
most species Kelly Island was
used principally as a roosting
0
Kelly low
Mahon high
site whereas the other three
Kelly high
Mahon low
areas were used primarily as
foraging sites. If Kelly I wwas
used principally for roosting, we would expect greater numbers of shorebirds
to have been counted there at times when foraging habitats were restricted
or inaccessible, i.e. during high tides. We have-onjy limited samples for
evaluating this, and they show the expected pattern (Figure 10); however,
the differences are not statistically significant, perhaps due to the small
sample sizes.
2000

Ideally the pairs of sites we selected for this work would have been
with respect to bird numbers, species composition, activity budgets
birds, and accessibility of prey populations. This, of course, was not
(Table 2). Perhaps the most important disparity was the difference
Table 2. Estimated
shoreline

similarity of key habitat components

habitats (see Appendix

within two pairs of Delaware

identical
of the
the case
of
Bay

one for locatio~information).
Comparable

Port Mahon/Kelly

Island

PrimeHoo!dBroadkill

Comparable

Comparable

Comparable

Similar

human

bird numbers?

foraging activities

invertebrates

substrates

activitY_

yes

no

no

no

no

yes

marginally?

yes

no

r yes

bird

foraging activities between the Port Mahon and the Kelly Island sites. It
remains to be seen whether this difference will be maintained after
restoration work is completed at the Kelly Island site, i.e. whether it will
continue to be principally used by shorebirds as a roosting site or whether

alterations to it will make it an attractive foraging site. Another
consideration is human activity at the sites. As shown (Table 2), human
activities were not comparable between the paired sites at both the northern
and the southern locations. At the northern location the ‘control’ site (Port
Mahon) is substantially
more accessible to human activities than at the
restoration site (Kelly Island). This did not appear to be a major issue in
2001 with respect to numbers of birds counted.
However, human activities
may have contributed to the lower counts at the Broadkill versus Prime Hook
locations, but we had insufficient data to analyze for this.
Recommendations.
Based on our work in 2001, we believe that work in later phases of this
project can be improved by:
.

.
●

●

Increased design and time given to the invertebrate
sampling,
including observations from locations heavily used by shorebirds
but not necessarily appropriate as study sites for comparing
effects of restoration activities, for example foraging habitats at
the mouth of the Mispilllion River. (Goal would be to better
understand characteristics
of heavily used locations to improved
restoration design) [work would require an additional, full-time
field hand]
Collection of data on shorebird foraging rates and success rates
[would require an additional half-time field hand]
Collection of data on numbers of birds foraging/not
foraging
during each count series (relatively small increased time
requirement)
Collection of data on shorebird prey preferences [work would
need to commence 3 weeks prior to major shorebird arrival
period, and continue through mid-June, and would require an
additional half-time field hand].

Appendix 1. Locations
usage, May 2001.

of four Delaware study sites evaluated

for shorebird

A. Port M~hon and Kelly Island sites.
y~(
Location of Port Mahon
+~,.+_./
(-l
Kelly Island sites,
/
[_./ 1
1

and

—

B. Broadkill and Prime Hook sites.
LP– N3&50.907’
W?Y 14,189
Locations of Primehook

lBroadkill

/
IF

study areas,

JMwl.e

N3~ 50.216
W7S 13.296
P

i?ack

and
1

Table Al.

Locations

of transect

markers.

Port Mahon Rd.
min
Deg. north Deg. west
1

39.17518

75.40942

2

39.17559

75.40884

3

39,17596

75.40832

4

39.17638

75.40790

5

39.17689

75.40753

6

39.17720

75.40726

7
8

39.17766
39.17814

75.40691
75.40654

9

39.17859

75.40614

10

39.17905

75.40577

11

39.17952

75.40539

12

39.17999

75:40502

13

39.18044

75.40464

14

39.18091

75.40426

15

39.18137

75.40389

16

39.18185

75.40349

17

39.16231

75.40314

18

39.18276

75.40275

19

39.18324

75.40238

20

39.18370

75.40203

21

39.18419

75.40176

22

39.16472

75.40157

23

39.18525

75.40139

24

39,16578

75.40121

25

39.18630

75.40096

26

39,18679

75.40064

27

39.16725

75.40026

26

39.18772

75.39990

29

39.16618

75.39952

30
31

39.16866

75.39917

39.18913

75.39684

Min

North

West

10.51
10.54
10,56
10.56
10.61
10.63
10,66
10.69
10.72
10.74
10.77
10.80
10.83
10.85
10.88
10.91
10,94
10.97
10.99
1102
11.05
11.08
11.12
11.15
11.16
11,21
11.23
11.26
11.29
11,32
11.35

24.57
24,53
24.50
24.47
24.45
24.44
24.41
24.39
24.37
24.35
24.32
24.30
24.28
24.26
24.23
24.21
24.19
24.16
24.14
24.12
24.11
24.09
24.06
24.07
24.06
24.04
24,02
23.99
23.97
23.95
23.93

Kelly Island
Deg. north Deg. west
1

39.19164

75.39620

2

39.19219

75.39637

3

39.19271

75.39634

4

39.19323

75.39627

5

39.19377

75.39606

6

39.19432

75.39601

7

39.19460

75.39606

8

39.19533

75.39606

9

39.19585

75.39594

10

39.19641

75.39609

11

39.19694

75.39630

12

39.19737

75.39670

13

39.19793

75.39666

14

39.19648

75.39687

15

39.19902

75.39681

16

39.19956

75.39661

17

39.20010

75.39673

18

39.20062

75.39670

19

39.20119

75.39651

20

39.20161

75.39643

21

39.20192

75.39635

22

39.20243

75.39613

23

39.20304

75.39533

24

39.20363

75.39525

25

39.20395

75.39534

11.50
11.53
11.56
11,59

23.77
23.78
23.78
23.78

11.63
11.66
11.69
11,72
11.75
11.78
11.82
11.64
11.88
11.91
11.94
11.97
12.01
12.04
12.07
12.10
12.12
12.15
12.18
12.22
12.24

23.76
23.76
23.76
23.76
23.76
23.77
23.78
23.80
23.81
23.81
23.81
23.81
23.80
23.80
23.79
23.79
23.78
23.77
23.72
23.72
23.72

Broadkill

1

36.62174

75.20362

2

38.66217

75.20407

3

38.82277

75.20464

4

36.62316

75.20497

5

36.62370

75.20551

6

36.62414

75.20606

7

36.62455

75.20663

6

36.62492

75.20708

9

38.82543

75.20763

10

38.82589

75.20811

11

38.82647

75.20879

12

38.82701

75.20944

13

38.82741

75.20991

14

36.82790

75.21063

15

36.62861

75.21156

16

38.82930

75.21231

17
18

38.83013

75.21342

38.83070

75.21367

19

36.83116

75.21440

20

36.63167

75.21499

21

38.83215

75.21544

22

38.83285

75.21595

23

36.83314
38.83359

75.21638
75.21705

24
25

38.83404

75.21756

26

38.83450

75.21811

27

38.83503

75.21877

26

36.63549

75.21946

29

36.63590

75.22009

30

38.83647

75.22090

31

38.83690

75.22147

49.3044
52.9302
49.3662
49.3908
49.422
49,4484
49.473
49.4952
49.5256
49.5534
49.5682
49.6206
49.6446
49.674
49.7186
49.758
49.8078
49.642
49.8696
49.9002
49.929
49.959
49.9884
50.0154
50.0424
50.07
50.1016
50.1294
50.154
50.1882
50.214

12.22
12.24
12.28
12.30
12.33
12.36
12.40
12.42
12.46
12.49
12.53
12.57
12.59
12.64
12.69
12.74
12.61
12.63
12.86
12.90
12.93
12.96
12.96
13.02
13.05
13.09
13.13
13.17
13.21
13.25
13.29

,

Prime Hook
38.83778
38.83827

75.22286
75.22367

50.2668

2

50.2962

13.37
13.42

3

38.83882

75.22470

50.3292

13,48

4

38.83928

75.22527

50.3568

13.52

5

38.83990

75.22606

50.394

13.56

6

38.84023

75.22656

50.4138

13.59

7

38.64054

75.22693

50.4324

13.62

8

38.84095

75.22743

50.457

13.65

9

38.84132

75.22801

50.4792

13.68

10

36.84165

75.22843

50.499

13.7fl

11
12

38.84211
38.84251

75.22922
75.22977

50.5266
50.5506

13.75
13.79

13

38.84310

75.23040

50.586

13.82

14

36.84355

75.23094

50.613

13.86

15

38.84400

75.23162

50.64

13.90

16

38.64457

75.23223

50.6742

13.93

77

38.84496

75.23265

50.6976

13.96

18

36.64551

75.23336

50.7306

14.00

19

38.64606

75.23398

50.7636

14.04

20
21
22
23
24
25

38.84623
38.84659
38.84701
38.64751
36.84797
38.84651

75.23472
75.23455
75.23502
75.23547
75.23590
75.23642

50.7738

14.06

50.7954

14.07

50.8206

14.10

50.6506

14.13

50.8782

14.15

50.9106

14.19

1

Appendix 2. Dawn and dusk counts of shorebirds moving along the Delaware
Bay shoreline at Port Mahon, and counts of shorebirds moving up and down
the Mahon River, May 2001. (Species codes are shown in Appendix XX).

8 May. The dusk survey along Port Mahon Rd. had 3 large flocks of RUTU
moving north along the coastline, and some 45 SBDO moving upstream
along the Mahon River (northwest).

14 May, Kelly Island.
LESA at mid-tide

The 10 minute mud flat survey yielded very little:
and a flock of 30 DUNL at high tide.

17 May, Port Mahon. The 10-min marsh scan revealed 4 GRYE, 6 SBDO,
130+ DUNL
23 May, Port Mahon marsh scan, 10 min. Flying sw along shoreline,
SESA, 42 RUTU, 17 SBDO, 13 DUNL. Courtship flights, 4 WILL.
Dusk scan.

RUTU: 214 se along shore
72 nw along shore
12 downstream along Mahon R.
38 Upstream along Mahon R.
SBDO: 48 se along shoreline
2 nw along shore
14 upstream along Mahon R.
SESA: 320+ se along shoreline
54 nw along shoreline

24 May, Dawn scan.

RUTU: 322 se along coast
64 downstream along Mahon R.
SESA: 1025 nw along shore (apparently from
impoundment)
14 se along coast
SBDO 32 downstream along Mahon R.
9 NW from impoundments
BBPL 6 flying high NE, from inland.

30 May, Dawn scan.

Mid-dav scan:

RUTU: 643 moving N along coast
27 nw along Mahon R.
SBDO: 49 N. along coast
43 nw up Mahon R.
SESA: 1341 N. along coast
246 S. along coast
6 downstream along Mahon R.
GRYE: 6 nw along shore

70

4

WILL: 4 displaying

31 May, m

RUTU: 48sw along coast
24 ne along coast
13 upstream along Mahon R.
SESA 542 sw along coast
6 upstream along Mahon R.

5 Juner 10-min

~

Marsh scan

WILL: 6 displaying
SBDO: 6 flying north
SESA: 271 sw along coast
68 ne along coast
RUTU: 104 ne along coast

Appendix

3.

Relative use of beach and impoundment habitats
by shorebirds in coastal Delaware, May 1997
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Appendix

4. Species codes, common

~

Common

‘ame

BBPL

Black-beIliad

PIPL

Piping Plover

SEPL

Semipalmated

KILL

Killdeer

BNST

Black-necked

GRYE

Greater

Plover
Plover
Stilt

Yellowlegs

LEYE

Lesser Yellowlegs

WILL

VMllet

SPSA

Spotted Sandpiper

RUTU

Ruddy Turnstone

REKN

Red Knot

SAND

Sanderling

SESA

Semipalmated

LESA

Least Sandpiper

DUNL

Dunlin
Dowitcher

names used in this report.

Binomial

name

LDOSP

and binomial

Sandpiper

Spp.a

1

_——___l

P/uvia/us squataro/a
Charadrius melodus
C. semipa/matus
C. vocifarus
Himantopus mexican us
Totarrus melanoieuca
T. flavipes
Catoptrophorus semipalmatus
Actitis mactdaria
Arenaria irrterpres
Ca/idris canutus
C alba
C. pusi//a
C. muniti//a
C. a/pins
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SHORTNOSE AND A TLANTIC STURGEON

SHORTNOSE

AND ATLANTIC STURGEON CONCERNS

NUMBER OF EXHIBlT/COMMETOR:73,

77, 111, 116, Clyde Roberts

BACKGROUND
Impacts to the shortnose storgeon were discussed in the EIS ( 1992) (EXHIBIT 7) in
Section 5.1.10:
“The shortnose sturgeon is a Federally endangered species ofjish in the
Delaware River. Spawning and nurser-y habitats for this species are located well
upstream of the project area. This species may migrate through the project area during
the spring and fall. Migrations are protected through established seasonal dredging
restrictions. The Corps will continue its eflorts to coordinate the project with the
National Marine Fsheries Service, with regard to this species. “
Impacts to the shortnose sturgeon were also discussed in the SEIS ( 1997) (Exhibit 3) in
Sections 10.5.2.3 and 10.5.2.4:
“10. 5.2.3 Shortnose Sturgeon
The Philadelphia District will continue to follow the recommended dredging windows
established by the Delaware Basin Fish and Wild[l~e Management Cooperative:
Hydraulic dredging, is prohibited from the Delaware Memorial Bridge to the Kinkora
Range in non-Federal areas between April 15th and June 21st. No hydraulic dredging
restrictions exist for the Federai channel or anchorages.
Bucket dredging, overboard disposal, and blasting are prohibited from the Delaware
Memorial Bridge to the Betsy Ross bridge in all areas between March 15th and May
31st. From the Delaware Memorial Bridge to Trenton overboard disposal and blasting
are prohibited, but bucket dredging is permitted between June Ist and November 30th.
10.5.2.4 Incidental

Take Statement

Section 7(b)(4) of the Endangered Species Act requires that, when a proposed agency
action is found to be consistent with section 7(a)(2) of the act and the proposed action
may incidentally take individuals of listed species, NMFS must issue a statement that
spectjles the impact of any incidental taking of endangered or threatened species. Only
incidental takings caused by activities approved by the agency, that are idend~ed in the
Biological Opinion and that comply with the specl~ed reasonable andprudent
alternatives, and terms and conditions, are exempt from the takings prohibition of section
9(a), pursuant to section 7(o) of the ESA.
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For projects within the Philadelphia District, the anticipated incidental take by injwy or
mortali~ is as follows:
three (3) shortnose sturgeon; and
four (4) loggerhead, or one (1) Kemp’s ridley or green sea turtle. ‘
The Biological Opinion prepared by the NMFS and dated February 2,2001 (EXHIBIT
22) states:
“After reviewing the current status of the species discussed herein, the environmental
baseline for the action area, the effects of the proposed action and the cumulative effects,
it is the NMFS’ biological opinion that the proposed action may adversely affect but is
not likely to jeopardize the continued existence of the Delaware River subpopulation of
shortnose sturgeon. No critical habitat has been designated for this species, therefore,
none will be affected.”
The Biological Opinion also lists a number of reasonable and prudent measures that are
necessary and appropriate to minimize impacts of incidental take of endangered
shortnose sturgeon. These will be followed by the Corps when the project is constructed,
and incorporated into the blasting plans and specifications and contract(s) that are
aworded.
THE FOLLOWING

CONCERNS

HAVE BEEN RAISED:

Comment.
●

a. What formal commitments have been made by the Corps of Engineers to
identifi Atlantic sturgeon spawning areas?

Response.
The Corps of Engineers has made no formal commitments to specifically identify
spawning areas, but is willing to continue to work with DNREC to minimize the
probability of adverse impacts to Atlantic sturgeon. We have agreed to monitor for
Atlantic sturgeon between 1 May and 1 October for hopper dredging between Bombay
Hook, DE and the PA/DE boundary as requested by DNREC. The protocol would be the
same as that described for sea turtles. Attached is a typical scope of work that would be
part of a dredging project to monitor sea turtles
Comment.
●

b. Blasting will jeopardize the continued existence of the shortnose sturgeon in
the Delaware River because no one knows where the juveniles are during the
blasting period. Information suggests that they may be in the blasting area. The
Corps’ 3D Hydrodynamic salinity model did not include the months when
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blasting would be done, and cannot predict salinity levels at the blasting area for
that time period. The conditions by the NMFS for protection of shortnose
sturgeon during blasting are not adequate.

Response.
As has been previously noted the Biological Opinion prepared by the NMFS and dated
February 2, 2001 (SEE EXHIBIT 22) states:
“After reviewing the current status of the species discussed herein, the environmental
baseline for the action area, the effects of the proposed action and the cumulative effects,
it is the NMFS’ biological opinion that the proposed action may adversely affect but is
not likely to jeopardize the continued existence of the Delaware River subpoprdation of
shortnose sturgeon. No critical habitat has been designated for this species, therefore,
none will be affected.”
The Biological Opinion also lists a number of reasonable and prudent measures that are
necessa~ and appropriate to minimize impacts of incidental take of endangered
shortnose sturgeon. These will be followed by the Corps when the project is constructed,
and incorporated into the blasting plans and specifications and contract(s) that are
awarded.
The Biological Opinion lists a number of conservation recommendations.
Conservation
recommendations are discretionary agency activities to minimize or avoid adverse effects
of a proposed action on listed species or critical habitat, to help implement recovery
plans, or to develop information. The NMFS has determined that the rock-blasting
portion of the Deepening Project as proposed is not likely to jeopardize the continued
existence of endangered shortnose sturgeon located in the project area. To fiuther reduce
the adverse effects of the blasting project on listed species, the NMFS recommends that
the Corps implement these conservation measures. The Corps, in coordination with
NMFS, is presently helping to find a study with the primary purpose to obtain an
estimate of the shortnose sturgeon population in the Delaware River. The study also
includes sampling for juveniles. The three-year study was completed in 2001. The study
was not able to adequate] y sample for juvenile shortnose sturgeon because gear to sample
for juveniles was beyond the funding levels of this study (0’Herron J. C. Personal
Communication”, January 2002). The Corps will consider funding other studies
suggested by the NMFS.
The following discussion explains where the information concerning juvenile shortnose
sturgeon was found and presents the logic for reaching the conclusions that were
presented in the biological assessment. Information from the National Marine Fisheries
Service’s Biological Opinion on juvenile shortnose sturgeon is also presented.
In order to put answers to these questions in perspective, it is noted that shortnose
sturgeon are not known to heavily use the blasting area (River Mile 76.4 to 84.6) from
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available data. As stated in the Biological Assessment, tagging studies done by O’Herron
et al. (1993) show that the most heavily used portion of the river appears to be between
river mile 118 below Burlington Island and the Trenton Rapids at river mile 137. In the
earl y 1980’s a few juveniles were found by O’Herron (Personal Communication, June 20,
2001 ) between Trenton, New Jersey and Petty Island (River Mile 102), north of the
channel deepening project; however, no other information on juveniles in the Delaware
estuary exists (McDaniel, C., National Marine Fisheries Service, Personal
Communication, June 19, 2001; John O’Herron, Personal Communication, June 20,
2001).

Section 5.3 (Juvenile Shortnose Sturgeon) of the biological assessment (May 2000) reads
as follows:
“5.3 Juvenile Shortnose Sturgeon.
VeWlittle dataexists about thelocation ofjuvenile shotiosestirgeon.
Inother river
systms, theyare found upstrem of thesalt watm-fieshwater boundaW(O.5to
l. Oppt)
(Dadswell, etal.,1984).
Inthe Delawme River, thelocation of thejuvenile shoflnose
sturgeon is not known, but is believed to be on the fresh side of the oligohaline/fresh
water interface (O.5ppt). During the year, juvenile sturgeon could be found between
Afiificial lslmd(m
54)adthe
Schuykill River (m92)(O'Hemon,2
OOO). The
locations of selected isohalines were modeled for monthly average inflows and for
re&lated drou@tconditions
kom AuWstto November (Philadelphia District, 1997).
The average location of the maximum intrusion of the 0.5 ppt isohaline during monthly
average infows for November was river mile 73.9 under current channel depths and at
river mile 88.9 during regulated drought conditions. Although no information is
available, the 0.5 ppt isohaline would like] y be downstream of the November location
during December through March since larger freshwater inflows enter the river during
thisperiod. Nevetiheless, itispossible
thatjuvenile shofinose sWrgeon could represent
in the vicinity of the blasting and could be impacted.”
A 3-D hydrodynamic/salinity model was used to predict the locations of the 0.5 ppt
isohaline locations. This model isdescribed in Section 50 fthe Supplemental
Environmental Impact Statement (Philadelphia District 1997) (EXHIBIT 4).
These are the references quoted above:
Dadswell, M. J., B. D. Taubefi, T. S. Squiers, D. Marchette, mdJ. Buckley. 1984.
Synopsis of biological data on the shortnose sturgeon (Acipenser brevirostrum)
(LeSueur, 1818). NOAA Technical Report, NMFS 14, National Marine Fisheries Service.
October 1984.45 pp. (EXHIBIT 40, Binder 2 and #6).
McDaniel, C., National Marine Fisheries Service, Gloucester, MA, Personal
Communication with John Brady, Philadelphia District, U.S. Army Corps of Engineers,
June 19,2001.
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O’Herron, J. C. II, Able, K.W., and Hastings, R. W., 1993, Movements ofthe Shortnose
Sturgeon (Acipenser brevirostram) in the Delaware River, Estuaries 16 (2): 235-240.
(EXHIBIT 40, Binder 2 and #5).
O’Herron, J.C. , O’Herron Biological and Environmental Consulting, Mount Holly, NJ.
2000. Personal Communications with John Brady, Philadelphia District, U.S. Army
Corps of Engineers. 28 March 2000, 11 January 2002.
Philadelphia District, 1997, Delaware River Main Channel Deepening Project
(Pennsylvania, New Jersey, and Delaware) Supplemental Environmental Impact
Statement, U.S. Army Corps of Engineers, Philadelphia District (EXHIBIT 4).
The following information was presented in the Biological Opinion by the NMFS
(February 2, 2001) (EXHIBIT 22) concerning the location of juvenile sturgeon:
“ Due to the limited information on juvenile shortnose sturgeon, it is difficult to ascertain
their distibution mdnurseryhabitat
(O' Hemon2000, pers. comm.). Inotherriver
systems, juvenile sturgeon (less thrm 10years) move downstream totidal areas and
concentrate at, or just upstream of, the salt front during the summer months (June through
August). However, there isnoevidence
thatthis population moves intothere~onoffie
freshwater-saltwater interface during the summer. Inthe Delawnre River, the
oligohaline/fresh interface can range from as far south as Wilmington, Delaware, north to
Philadelphia, Pemsylvania, depending upon meteorological conditions such as excessive
rainfall ordrought. Asaresult, itispossible
that inthe Delaware River, juveniles could
range from Artificial Island (river mile 54) to the Schuylkill River (river mile 92;
O’Herron 2000, pers. comm.). O’Herron (2000, pers. comm.)believes that ifjuveniles
are present within this range they would likely aggregate closer to the downstream
boundWin thewinter whentieshwater
input isnomallygeater.
However, dueto alack
of data, the exact status of juvenile shortnose sturgeon in the Delaware River has yet to
be determined. HWotheses constmcted about juvenile shoflnose sturgeon disttibutionin
the Delaware River have been based on comparisons of stnrgeon in other river systems.”
The Corps, in coordination with NMFS, is presently helping to fund a study with the
primary purpose to obtain an estimate of the shortnose sturgeon population in the
Delaware River. Thestudy alsoinchrdes sampling for juveniles. Thethree-yearstudy
was completed in 2001. The study was not able to adequate] y sample for juvenile
shortnose sturgeon because gear to sample for juveniles was beyond the funding levels of
this sWdy(O'Hemon J. C. Personal Communication, Jmu~2OO2).
The Corps will
consider funding other studies suggested by the NMFS.
Although the Corps of Engineers continues to believe that the blasting associated with
this project is not likel y to jeopardize the continued existence of the Delaware River
subpopulation of shortnose sturgeon, we will coordinate with the NMFS, DNREC, and
NJDEP, todesiW as~dythat
would monitor thearea nearthe blast site. Mr. O’Herron
believes that a properly designed and conducted study would greatly minimize possible
impacts to juvenile shortnose sturgeon (Personal Communication, January 11, 2002).
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O’Herron, J.C. , O’Herron Biological and Environmental Consulting, Mount Holly, NJ.
2000. Personal Communication with John Brady, Philadelphia District, U.S. Army Corps
of Engineers. Jarmary 11,2002.
Comment.
●

c. There are no site-specific studies on shortnose sturgeon or their foods habits in
the blasting area.

Response.
The NMFS stated in their Biological Opinion(Febru~2,2001)
(EXHIBIT 22) that
while shortnose sturgeon forage on a variety of organisms, in the Delaware River,
sturgeon primarily feed on the Asiatic river clam (Corbicula manilensis). Corbicula is
widely distributed at all depths in the upper tidal Delawme River, but it is considerably
more numerous in the shallows on both sides of the river than in the navigation channel.
Foraging is heaviest immediately afier spawning in the spring and during the summer and
fall, and lighter in the winter. Juvenile sturgeon primarily feed in 33 to 66 feet deep river
channels, over sand-mud or gravel-mud bottoms. However, little is known about the
specific feeding habits of juvenile shortnose sturgeon in the Delaware River.
In the biological assessment, the statement that the Delaware River, Asiatic river clam
(Corbicula manilensis) is considered to be the primary food source for shortnose sturgeon
cites the following study
O’Herron, J.C. II, Able, K. W., and Hastings, R.W. 1985, A Study of the Shortnose
Sturgeon (Acipenser brevirostrum) population in the upper tidal Delaware River:
Assessment of impacts of maintenance dredging (Post- dredging study of Duck Island and
Perriwig ranges), Dratl final report. Prepared for the U.S. Army Corps of Engineers,
Philadelphia District by the Center for Coastal and Environmental Studies, Rutgers, the
State University of New Jersey, New Brunswick, NJ.
A survey of benthic organisms in the Delaware River horn the C&D Canal to Trenton,
New Jersey, which includes the blasting area, found that the benthic macroinvertebrate
community was dominated by sludge worms, fly larvae, scuds, aquatic pill bugs, bristle
worms and Corbicrda (Environmental Consulting Services, Inc. 1993).
Environmental Consulting Services, Inc. 1993. Survey o~benthos: Delaware estuary:
from the area of the C&D Canal through Philade@hia to Trenton. Delaware Estuary
Program.
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●

d. The NMFS “take” limit is not reasonable

Response.
The “take” limit for the shortnose sturgeon is the legal responsibility
Marine Fisheries Service.
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of the National

SCOPE OF WORK
TURTLE OBSERVATION

ABOARD HOPPER DREDGES

1.0 PROJECT: Monitoring for sea turtles aboard a hopper dredge for the Salem
River maintenance dredging in Salem, New Jersey,

2.0 GENERAL:
Under Section 7 of the Endangered Species Act of 1977 (16
U,S.C. 1531 et se~, ) the National Marine Fisheries Service is now requiring
whale and sea turtle monitoring for all hopper dredging activities conducted
during June though mid November within the Philadelphia Corps of Engineers
jurisdiction. The observer will work closely with the dredge crew to identify and
record dredging incidents with sea turtles and other endangered
species.
Sampling for turtle and turtle parts will be accomplished through observation and
inspection of the hopper along with screening of the intake structure or hopper
overflow.
Endangered
species are those whose prospects for survival are in
immediate danger because of a loss or change of habitat, over-exploitation,
predation, competition or disease. Threatened
species are those that may
become endangered if conditions surrounding the species begin or continue to
deteriorate. Species may be classified on a Federal or State basis,
There are six species of endangered whales that have been observed
along the Atlantic coast, and occasionally within the Delaware Bay. These
include the sperm whale (Physefer
catodon),
fin whale (/3a/aenopfera
physalus),
humpback
whale
(Megapfera
novaeang/iae),
blue Whale
(Ba/aenopfera
sei whale (/3a/aenopfera
boreak)
and black right whale (Ba/aerra
rwsculus),
These are migratory animals that travel north and south along the
g/acia/is).
Atlantic coast.
There are five species of threatened or endangered
sea turtles that
occasionally enter the project area. These include the endangered Kemp’s ridley
turtle (f-epidoche/ys
kernpi~,
Ieatherback turtle (Dermoche/ys
coriacea
), and
;mbricata),
and the threatened
green turtle
hawksbill turtle (Eretmoche/ys
(Che/onia
mydas)
and loggerhead turtle (Caretta caretta).
With the exception of
the loggerhead these species breed further south from Florida through the
Caribbean and the Gulf of Mexico. The loggerhead may have historically nested
along the coastal barrier beaches. No known nesting sites are within the project
area.

3.0 PURPOSE:
This Scope of Work (SOW) outlines
the Contractor’s
requirements for conducting sea turtle monitoring for maintenance dredging in
the Salem River. The Contractor will supply an endangered species observer(s)
to be placed aboard the dredging plant to monitor for the presence of sea turtles.
The Contractor must demonstrate previous experience in endangered species
monitoring. Observers must be certified in writing as acceptable by NMFS for
endangered species observing and handling.

4.0 DETAILED
tasks:

REQUIREMENTS:

The Contractor

shall complete

the following

4,1 SITE DESCRIPTION/BACKGROUND:
The observer will stay on board
the hopper dredge and conduct monitoring of the baskets or screening over
either the inflow or overflow for sea turtles.
4.2 ENDANGERED
SPECIES
PROTECTION:
The Contractor
shall
provide education materials to dredge personnel on sea turtles, and whales, as
well as instruct the dredge operator in the proper procedures
used for
documenting
any whale sightings (the dredge operator is responsible for
recording the presence of any whales within or around the project site). The
contractor shall advise dredge personnel that there are civil and criminal
penalties for harming, harassing, or killing sea turtles and whales that are
protected under the Endangered Species Act and the Marine Mammal Protection
Act.
4.3 GENERAL PROVISIONS OF OBSERVER WATCH: One observer is
to be placed on board the dredge to provide observation coverage approximately
50 percent of the total dredging time. Observers will check for the presence of
any sea turtles or fragments of sea turtles entrained with the dredged materials
brought on board the dredge or seen in the vicinity of the vessel. The dredge
operator will provide acceptable devices to screen inflow discharge water.
Screens will remain in place and functional while the observer is on board the
dredge,
The dredge crew will assist the observer as needed to maintain the
screening devices in working order. This may include assistance in emptying the
specimen collecting baskets of clay and other accumulated debris at the end of
each cut. Time will be made available for cleaning and examining the baskets.
4.4 OBSERVATION
PERIOD: The sea turtle observer shall be on board
While on board the dredge the
the dredge during all dredging operation.
observer shall provide the required inspection coverage on a rotating, six (6)
hours on and six (6) hours off, basis. In addition, these rotating six (6) hour
periods should vary from week to week, The Contractor will provide the above
coverage for approximately 60 days.

4.5 DISPOSITION OF TURTLE PARTS: All specimens of sea turtles or
their parts collected during the observation period will be described in detail and
photographed.
Any dead sea turtles or sea turtle parts shall be placed in plastic
bags labeled to note location and time taken, and placed in a freezer (freezer
space will be provided by the dredge operator). All sea turtle and sea turtle parts
stored in the freezer will be collected by a Corps of Engineers representative and
stored until such time as it is picked up or delivered to the National Marine
Fisheries Service - Northeast Region (NMFS). In the event of an injured turtle,
the Marine Mammal Stranding Center in Brigantine should be contacted (609266-0538). Unless otherwise directed by the Stranding Center, injured turtles will
be held on board the dredge until such time as the trained observer decides that
the turtle is ready for release or should be transported to the National Aquarium
in Baltimore for rehabilitation,
4.6 REPORTING:
listed below:

The Contractor

will follow

the reporting

procedures

4.6.1, A sample observation sheet is appended to the end of this section
and shall be used to record each observation,
A sheet shall be completed for
every cycle (load), whether sea turtles are present or not. The observation
sheets will be submitted on a biweekly basis to the Contracting Officer’s
Representative.
All data in the original form shall be forwarded directly to Beth
Brand reth, Environmental
Resources Branch, Wanamaker Building, 100 Penn
Square East, Philadelphia, PA 19107-3390, within 10 days of collection, and
copies of the data will be supplied to the Contracting Officer’s Representative and
NMFS.
Following completion of the project, a copy of the Contractor’s log
regarding sea turtles shall be forwarded to Beth Brandreth.
4.6.2 Continuous liaison with Beth Brandreth, Environmental Resources
Branch, Philadelphia District Office shall be maintained to avoid problems with
execution of this contract and to assure compliance with prescribed Corps of
Engineers’ policies and procedures, It will be the responsibility of the Contractor
to report all significant developments.
4,6.3 A summary report of observation shall be submitted to both Mr.
Doug Beach of NMFS and the Corps of Engineers (COE) within 7 days of the
completion of the contract period.
4.6.4 Any collisions with a whale or sea turtle or sighting of any injured or
incapacitated whale or sea turtle will be reported immediately to the Corps of
Engineers, The order of contact within the Corps of Engineers will be as follows:

Order of Contact of Corps Personnel for Observer to Report
Endangered Species Death or Injury (Including Those Not

Directly Related To the Dredging Activities)

Title

Telephone Number
Work Hours
After Hours

Beth Brand reth,
Environmental Resources Branch
●

*

*

Corps, Inspector

(609) 435-4435

(215) 656-6558

Phone numbers will be provided upon initiation of work

5.0 GOVERNMENT-FURNISHED
furnished to the Contractor

MATERIALS:

The following

5.1 Observation sheets
Representative (Corps).

will be supplied

by the

materials

Contracting

will be

Officer’s

5.2 While on board, meals and sleeping quarter with a bathroom
shower facility will be provided by the dredge operator.

and a

5.3 Boat transportation will be provided by the dredge operator between
the dredge and the mainland.
Observers will strive to cooperate with existing
crewboat schedules while maintaining minimum requirements of the observer
contract.
5.4 The dredge operator will provide the observer with a statement of
dangers associated with work on board the dredge. The observer will follow
these safety requirements and recommendations while on board the dredge and
while in transit between the dredge and the mainland.
5.5 Corps of Engineers Manual, EM 385-1-1,
“General Safety Requirements” will be provided.

dated April 1981, entitled

6.0 PERIOD OF PERFORMANCE: The Contractor shall report to the dredge on
or around August 2, 2000 as indicated in paragraph 4.1. The work is expected
to be completed approximately 60 days after the notice to proceed. Total time for
performance of this work shall not exceed November 15, 2000.
TURTLE OBSERVATION

REPORTING

LOG

I
I

PROJECT:

Salem River Maintenance

TURTLE OBSERVER

LOAD NUMBER
LOCATION IN CHANNEL:
WEATHER

Dredqing, 2000,

NOTES

DATE
LATITUDE

TIME
LONGITUDE

CONDITIONS

PORT BASKET CONTENTS

TURTLE OR TURTLE PARTS PRESENT
YES
COMMENTS AND OTHER OBSERVATIONS

BRIDGE WATCH:

NO

LOCATION

TIME

NUMBER OF TURTLES SIGHTED

OBSERVERS

DATE

DAILY WHALE REPORTING

LOG

PROJECT: Salem River Maintenance

2. WHALE SIGHTED:
3. TYPE OF WHALE:

YES

NO

Dredqinq, 2000

NAME

4. TIME:
5, NUMBER OF WHALES SIGHTED:
ADULT
JUVENILE
6. NUMBER OF WHALE INJURED:
JUVENILE
ADULT

WORK RELATED:

7. NUMBER OF WHALES KILLED:
ADULT
JUVENILE

WORK RELATED:

YES

NO

YES

NO

8. LOCATION:

9. REMARKS:

10, SIGNATURE:
11. TITLE:
PROJECT: SALEM RIVER MAINTENANCE DREDGING 2000, INCIDENT
REPORT OF SEA TURTLE MORTALITY AND DREDGING ACTIVITIES
Species
Time 24 hour

Date

clock
Geographic site
Location: Latitude
Vessel name
Type of dredging activity
Load #
Sampling method
Location specimen recovered
Draghead deflector? YES
Condition of Deflector
Weather conditions
Water temp: Surface
Head width
Plastron Length
Carapace S.L, Length
Carapace S.L. width

Longitude

NO

Column

Carapace O.C. Length
Carapace O,C. width
Condition of specimen
Turtle tagged YES
Tag #
Comments/other
Observer’s Name

NO
Tag Date

ENVIRONMENTAL

WINDOWS

ENVIRONMENTAL

WINDOWS

NUMBER OF EXHIBIT: 73,76,77,115
BACKGROUND
Environmental windows were discussed and listed in Section 1.1.9 and Table 1-1 of the
Corps SEIS (1997) (EXHIBIT 4):
“Table 1-1 lists the times of year that certain activities are restricted orpvohibited to
protect sensitive resources. The Corps ofEngineers willmake every effort toabide with
these restrictions, however, insomecases workmust bedonewithin
lhese windows, in
the case of horseshoe crabs spawning and shorebirds. All work done within these
windows will be coordinated with the Federal andstate resource agencies, andno
signljicant impacts are expected. Please refer tothereference
section of SEISfora
complete discussion. ”
Environmental windows are also discussed in Section 3.3.4.3 of the SEIS ( 1997)
(EXHIBIT 4):
“This effort is expected to be carried forward into actual construction and monitoring of
both Kelly Island and Egg Island Point. Forexample, environmental windows will
require aphased, timed approach to constriction toavoid andminimize impaction
organisms, especially thehorseshoe crabs andshorebirds. Placement ofsand
foundations would be accomplished prior to movement of crabs to the beaches for
spawning. On-site observations would dictate workactivities.
Itisnot expected that
crabs will move in great numbers into the eroded peaty areas at either site since they
avoid reduced sediments smelling of hydrogen su[jide and greatly prefer sandy beaches.
While horseshoe crabs are spawning and the spring migration of shorebirds is occurring,
geotextile tube breahaters
willbeinstal[ed piecemeal. This ypeofconstruction
only
requires asmallwork
area forth eplacement and)liing ofeach tube, sothat crabs and
birds could beinthe vicinity andnotbe impacted. Initially, tubes wou[dbeji[ledat
points furthest from major spawning areas, the tubes would bejllled at an expected rate
ofoneto three per day. Asconstruction moves c[osertopertinen tsandy beaches,
spawning, hatching, andmigration activities should recompleted.
After thatpoint in
time, the inside of the con)ned disposal facilip (CDF) at Kelly Island would be~lled
with~ne-grained material, andany additional “uncon~ned’’ material would beplaced
behind tubes at Egg Island Point. This back-jllling workandplacemen
tofsandberms
inside the breabaters
wi[lcoincide with the fa[lmigration ofshorebirds, butshould not
present adisp[acementprob[em,
Shorebirds tendtofeed on fieshlyp[aced dredged
material in great numbers to take advantage of the food resources coming through the
dredge pipes. Thedredged material would then haveaboutsix
months tosort andsettle
before crabspawning andspringmigration
recurred. Utilization offresh[ypumped
dredged material by numerous species of birds has been well documented for many
years. This isespecia[ly so for Great Lakes, Gulf Coast, and Atlantic Coast shorebirds,
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seabirds, andwading birds, buthasalso been noted forgeese, some duckspecies, and
opportunistic feeding bysuchspecies
as~shcrows
and baideagles (Lanolin, Patin, and
Allen 1989; Lanolin, Webb, and Knutson 1989).
There should benoimpact
onmotile organisms such as finfish. Tbereare manytinfish
species utilizing Delaware Bay, but most are accustomed to the natural turbidity of the
Bay (US Fish and Wildlife Service 1980, 1994). While anecdotal reports indicate that
shortnose sturgeons may have been caught in the bay in the past, no studies have been
done to access their current use of this area. The shortnose sturgeon is an endangered
species thatmaybe found inthe Bay. Dredging activities in Delaware Bayarenot
known to have had an impact on this species. From June to November, trained monitors
are required on hopper dredges to record all sightings of sea turtles and marine mammals
and other pertinent information.”
Thewindows have been modified based onnew information.
please refer to the attachment.
THE FOLLOWING

CONCERNS

Forthe current windows,

HAVE BEEN RAISED:

Comment.

●

a. Would like toseea

comprehensive

list.

Response.
Please refer to the attachment that contains the environmental windows. Decision will be
made based oncoordination with Federal and State resource agencies.
Comment.
.

b.whowill

decide what windows will be followed?

Please refer to the attachment that contains the environmental

windows

Comment.
●

c. What will adherence to environmental

windows cost?

Response. The dredging windows may have an effect on the cost of constructing projects
in the Delaware Bay. The following is a summary of projects and their associated issues
with regard to windows.
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●

Kelly Island. In order to construct Kelly Island, complete relief for one season
from the horseshoe crab and winter flounder windows is required. No relief is
required from blue crab, sandbar shark or other windows. The increase in cost to
observe these windows is prohibitive to constructing the project, since any
interrupted construction activity has a high degree of risk associated with total
failure of the project.

●

Port Mahon. The horseshoe crab window can be observed if relief is given from
the blue crab and winter flounder windows or vice versa. (i.e. blue crab and winter
flounder can be observed with relief tlom the horseshoe crab window). No other
windows impact Port Mahon construction.

●

Broadkill Beach. The sandbar shark window can be mitigated by construction
revisions as detailed in response to 6 above. The additional cost is considered to
be project inclusive. The anticipated dredging time for Broadkill Beach is
between 10-12 months so observation of the horseshoe crab, blue crab and winter
flounder windows in any combination will increase the cost to construct Broadkill
Beach. An additional dredge or multiple barges will be required. Quantification
of the cost increase is impossible due to the various combinations of windows and
construction methods.

.

Egg Island Point. Relief from the horseshoe crab, blue crab,
windows is required to construct the project. The increase in
these windows is prohibitive to constructing the project, since
construction activity has a high degree of risk associated with
project.
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DELA WARE RIVER MAIN CHANNEL DEEPENING PROJECT

ENVIRONMENTAL

WINDOWS IN DELA WARE

DELA WARE RIVER MAIN CHANNEL DEEPENING PROJECT
ENVIRONMENTAL WINDOWS INDELA WARE
RESOURCE

ACTIVITY

EXISTING
ENVIRONMENTAL
WINDOWS

PROPOSED
CHANGES TO
WINDOWS*
None

Fish

Rock Blasting
Overboard Disposal in All
Areas

15 March-30 Nov. (Delaware
Memorial Bridge to Betsy Ross
Bridge)

Anadromous Fish

Bucker Dredging

16 March to 31 May above River
Mile 62 (Pea Patch Island)

Shortnose Sturgeon

Hydraulic Dredging in NonFederal Channels

15 April-21 June (Delaware
Memorial Bridge to Klnkora
Range)

Shortnose Sturgeon

Bucket Dredging in All
Areas

15 March-31 May (Delaware
Memorial Bridge to Kinkora
Range)

Hopper Dredging in All
Areas

Monitors required from 1 May and
1 October between Bombay Hook,
DE and the PA/DE boundary

Hopper Dredging in All
Areas

1 June-30 November
(Delaware Bay to Delaware
Memorial Bridge; Sea Turtle
Monitors Re~uired)

Pea Patch Iskmd
Wading Bird
Colony

Dredging within 2600 ft of
Colony

1 April-31 August

Shorebirds and
Horseshoe Crabs

Construction of Kelly Island
Wetland Restoration
andBeach Nourishment
Beach Nourishment at
Broadklll Beach

15 Aprilto31 August (Area of
concern is on the beach)

See discussion
below.

1 May to 15 Sept. (Area of
concern is in the water just
offshore)
1 Januaryto31 May

See discussion
below.

1 December to 31 March

See discussion
below.
=

Atlantic Sturgeon

Sea Turtles

Sandbar Shark

Winter Flounder

Over-wintering
female blue crabs

Dredging and Sand
Placement below River Mile
35.
Channel Dredging in Bay
below RM 32: -

None
None

None

None

None

None

See discussion
below.

*ANY CHANGES TO THE EXISTING ESTABLISHED ENVIRONMENTAL
WINDOWS WOULD FOLLOW THE FOLLO WING PROTOCOL:

CORPS OF ENGINEERS PROCEDURES FOR REQUESTING
CHANGES IN CLOSED ENVIRONMENTAL WINDOWS

●

PLANNED CHANGES
These changes would be requested where we believe that data indicates
that work could be performed within the environmental window without
significantly impacting species of concern. For the Delaware River Main
Channel Deepening Project data is being gathered by the Corps for species
such as the horseshoe crab, shorebirds, and blue crab that may indicate that
work can be done within the environmental windows because of small
numbers of animals within the work areas. This data will be coordinated with
appropriate State and Federal agency personnel, including species experts, and
submitted to the appropriate State offices (such as DNREC Coastal Zone or
Wetlands) and/or Federal resource agency office (such as USFWS or NMFS)
with the request for working within the windows. A meeting may be useful to
discuss the issues,
Another possibility is to modify construction techniques to eliminate
potential impacts to the species in question. This is being considered for the
winter flounder and sandbar shark where coordination is proceeding with the
National Marine Fisheries Service as part of an Essential Fish Habitat
Evaluation.

●

UNPLANNED

CHANGES

This would occur when an unplanned event occurs such as an adverse
weather condition that has delayed project construction. This would usually
involve working in the window for a relatively short period of time.
Coordination would be done with the appropriate State/Federal agency to
determine if this work could be done without significantly impacting the
species in question.

Shorebirds and Horseshoe Crabs
A monitoring/management
plan was developed for the Kelly Island wetland
restoration project and has been closely coordinated with DNREC and Federal
resource agencies, including personnel from the Bombay Hook National Wildlife
Refuge. Kelly Island has been eroding for many years. See the attached diagram
that shows the 2001 shoreline superimposed on a 1926 photo. In 1926 the percent
of sandy beach in the reach of shoreline that will be restored by the wetland
restoration was 10OO/O;
in 2001 the amount of potential horseshoe crab spawning
habitat in 49.9%. The project would restore this to 100%.
One of the goals of the monitoringlmrrnagement plan for Kelly Island that was
developed by this interagency group was to create spawning habitat for horseshoe
crabs. The horseshoe crab egg density and habitat availability study was done at
the three areas in Delaware Bay in Delaware where we propose to place dredged
material: Kelly Island, Port Mahon, and Broadkill Beach. One of the goals of this
study was to establish pre-constnrction conditions at these areas to be compared to
post-construction horseshoe crab use. Another reason that this information was
needed was to see if work could be done within the environmental window (15
April to31 August) established by the Atlantic States Marine Fisheries
Commission’s Interstate Fishery Management Plan for Horseshoe Crab (1998).
This is especially critical for Kelly Island wetland restoration that will take over a
year to construct. There is a concern that if construction is not completed in a
continuous manner, the structure may be compromised. We plan to gather
additional data on spawning horseshoe crabs at Kelly Island in 2002, as well as at
Broadkill Beach and Port Mahon. We have also gathered data on juvenile
horseshoe crabs for these three areas, as well as Kitts Hummock (a known
productive spawning area recommended by DNREC as a control), as well as data
for spawning adults at Kelly Island and Port Mahon. After we have completed
these studies, we are planning to meet with DNREC, the National Marine
Fisheries Service, the U.S. Fish and Wildlife Service and other appropriate
experts to discuss population levels and construction techniques that maybe able
to avoid or minimize impacts to horseshoe crabs. It is noted that only 49.9 ‘/o of
Kelly Island and 26.9 % of Port Mahon was found to be suitable spawning habitat
in 2001. Restoration efforts at Kelly Island and Port Mahon are expected to
greatly enhance the spawning habitat. Much of the shoreline at Kelly Island is
under lain with peat and unsuitable for spawning. The shoreline at Port Mahon is
lined with rock rip rap that results in the mortality of many spawning horseshoe
crabs each year.
Sandbar Shark
The habitat along the lower Delaware Bay coast in Delaware has been designated
as “Habitat Areas of Particular Concern” by the NMFS. Pratt (1999) believes that
there will be a great potential to impact shark pups and their food source of

benthic organisms in the nursery areas along the Delaware Bay Coast, especially
offshore from Broadkill Beach to Slaughter Beach, if sand is deposited near the
beach (in areas 1 – 4 m deep) in the nursery season. Potential impacts may
include but not be limited to: changing the habitat characteristics, depth, profile,
odor, turbidity and fauna of the area. Loss of forage would also occur. Prey
species, principally crabs and fish of many species, maybe disrupted directly by
the presence of physical activity in the area and indirectly by the covering of
vulnerable food web organisms with sand. A “closed” window from 1 May to 15
September was recommended by the National Marine Fisheries Service (Gorski,
2000) to prevent potential impacts to newborn and juvenile sharks such as
suffocation. After this time period, the young sharks have reached a larger size
where they would be more able to avoid the sand placement operations.
On 7 November 2000 representatives from the Corps and the NMFS held a
teleconference to explore methods to place sand on Broadkill Beach during the
Spring/Summer without significantly impacting the sandbar sharks puping
(females giving birth to live-born young) and the nursery area that is located
offshore in shallow waters. It was agreed that sand placement can be performed
during the period from 1 May to 15 September using the following conservation
measures:
a.

A sand dike, 200 to 300 feet in length, will be constructed above mean
high water (MHW) to contain dredged material that is pumped Iandward
of it. The dike will be constructed using existing sand on the beach. The
dike will be long enough that most dredged material will drop out on the
beach and not return to the bay. As material is deposited the dike maybe
repositioned seaward to contain the required filling above MHW for that
section of Beach. The slurry will still be controlled by the dike along the
shoreline. No dredged material will be hydraulically placed below MHW
during the restricted period. The dike will be extended down the beach as
the area behind the dike is tilled and the dredged pipe is lengthened. The
dredged material that has been deposited will be built into dunes. It is
expected that little of this material will be re-deposited by wave action
during the spring/summer window period since weather is generally mild,
except for possible hurricanes. After September 15, some dredged
material will be graded into the bay to widen the beach.
b. The dredged pipe will be placed on pontoons for a minimum of 1000 feet,
beginning at approximately elevation 4.7 NGVD, extending offshore to
avoid disrupting along shore traveling by the young sandbar sharks. This
distance will be determined by the National Marine Fisheries Service. The
remainder of the pipeline extending to the beach, and back to the dredge,
can rest on the bottom.

References:

Gorski, Stanley W., 2000, Letter to John T. Brady dated February 10,
2000, National Marine Fisheries Service, Highlands, NJ.
Pratt, Harold “Wes”, 1999, Letter to John T. Brady dated October 4,
1999, National Marine Fisheries Service, Narragansett, RI.
Winter Flounder
The winter flounder in Delaware Bay are part of the Mid-Atlantic population that
migrate inshore in the fall and early winter and spawn in late winter and early
spring. In Delaware Bay, spawning takes place January, February and March,
with early life stages being present in April and May (R]portella, 2001). Trawl
surveys by the Delaware Department of Natural Resources and Environmental
Control indicate that they are not abundant and that they occur in the lower
portion of Delaware Bay where there are higher salinity levels (Michels, 2000).
Generally the concern for winter flounder extends from the mouth of Delaware
Bay to River Mile 35.
Deepening the Navigation Channel has the potential to impact winter flounder if
they were present; however, it is unlike] y that the navigation channel has any
significant use by this species.
The Deepening Project has the potential to impact eggs during the dredging of the
channel and during the placement of the dredged material. It is likely that
dredging will have a minimal impact on eggs of this species for the following
reasons. First, most eggs have been found in shallow water, less than 5 meters.
The navigation channel is presently 40 feet (12.2 meters) or greater and will be
deepened to 45 feet (13.7 meters). Although eggs have been found in the 45 feet
deep navigation channel of New York Harbor, the adjacent, shallow areas had
greater densities, indicating that the more shallow water areas are preferred
spawning habitat (Gal lo, 2001). Another reason that winter flounder are likely to
prefer areas adjacent to the navigation channel is that the deep draft vessels
currently using the channel are creating more turbid conditions in the channel
with their prop-wash that is likely to adversely impact spawning.
Since the larvae are non-dispersive, they are believed to occur in the same areas
as the eggs, i.e. in shallow water. Because of the reasons listed above for eggs, it
is unlikely that the navigation channel would provide preferred habitat for larvae.
Any juveniles or adults that use the channel could be adversely impacted by
dredging, either by entrainment or increased turbidity. However, because of the
channel’s use by deep draft vessels and the resulting turbidity and prop wash, it is
unlikely that the navigation channel has significant use from these life stages of
winter flounder.

The placement of dredged material along the shallow shorelines of New Jersey
and Delawae at the wetland restorations at Egg Island Point and Kelly Island and
the beach restoration at Broadkill Beach and Port Mahon in Delaware Bay and
Dewey-Rehoboth beaches along the Delaware Atlantic coast are more likely to
have adverse impacts on spawning adults and early life stages (larvae and
juveniles) than channel dredging. However, the impacts are not expected to be
significant for the following reasons. First, as stated above, data from New Jersey
and Delaware indicate that winter flounder populations currently using Delaware
Bay are smaller than those forther north in the range and become less abundant
moving from northern New Jersey to southern New Jersey. In addition, the
wetland restorations at Egg Island Point and Kelly Island will create tidal guts in
the wetlands with abundant invertebrate fauna that will be beneficial to early life
stages of winter flounder that will compensate for any temporary, minimal
impacts that would occur from the construction of the two wetland restorations
(Goodger, 2001), It is also noted that the construction of these structures is a onetime event except for occasional maintenance that can be done outside the winter
flounder window.
Winter Flounder References:
Gallo, Jenine, Email to John Brady, New York District, Corps of Engineers, April
10,2001.
Goodger, Personal Communication,
MD, April 20,2001.

National Marine Fisheries Service, Oxford,

Michels, Stewart. Personal Communication,

DNREC. December 13,2000.

Rlportella, Anita, 2001. Personal Communication,
Service, Highlands, New Jersey.
Over-Wintering

National Marine Fisheries

Female Blue Crabs

A study titled Delaware River Main Channel Deepening Project Delaware Bay
Winter Crab Survey – 2000/2001 was completed in October 2001 and submitted
to DNREC, This report covers the first year of pre-construction monitoring. Preconstruction monitoring will continue until construction begins and subsequent
reports will be provided when available.
The study indicates that about 0.1 percent (about 70,000 crabs) of the crabs
hibernating in lower Delaware Bay would be impacted. Although this loss should
not impact the Delaware Bay blue crab population, the Philadelphia District will
continue to coordinate with DNREC to explore methods to minimize this impact.

WINTER FLOUNDER

CONCERNS FOR WINTER FLOUNDER
NUMBER OF EXHIBIT:
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BACKGROUND
Concerns for winter flounder have been raised during the Essential Fish Habitat EFH
Evaluation with the National Marine Fisheries Service (NMFS). A table of contents of a
drafi EFH Evaluation dated November 2001 is attached. The complete report is being
submitted on CD ROM. Coordination with NMFS, as discussed below, indicates that
work can be done within the environmental windows without significant impact to this
species.
THE FOLLOWING

CONCERN WAS RAISED

Comment.
Dredging and sand placement will adversely impact winter flounder.
Response.
The winter flounder in Delaware Bay are part of the Mid-Atlantic population that migrate
inshore inthefall andemly winter mdspawn inlatewinter mdewly spring. In
Delaware Bay, spawning takes place in January, February and March, with early life
stages being present in April and May(Riportella, 2OOl). Trawl survey sby the Delaware
Department of Natural Resources and Environmental Control indicate that they are not
abundant and that they occur in the lower portion of Delaware Bay where there are higher
salinity levels (Michels,2000).
Generally theconcem forwinter flounder extends tlom
the mouth of Delaware Bay to River Mile 35.
Deepening the Navigation Charnel has the potential to impact winter flounder if they
were present; however, it is unlikely that the navigation channel has any significant use
by this species.
The Deepening Project has the potential to impact eggs during the dredging of the
channel andduring placement of thedredgedmatenal.
Itislikely that dredging will have
aminimal impact oneggsofthis
species forthefollowing
reasons. First, most eggs have
been found inshallow water,less than5 meters. Thenavigation channel ispresently40
feet(12.2meters)
or~eater mdwillbe
deepened to45feet (13.7 meters). Although
eggs have been found inthe45 feet deep navigation charmel of New York Harbor, the
adjacent, shallow areas had greater densities, indicating that the more shallow water areas
arepreferred spawning habitat (Gallo,2001).
Another reason that winter flounder are
likely to prefer areas adjacent to the navigation channel is that the deep draft vessels
currently using the channel are creating more turbid conditions in the channel with their
prop-wash that is likely to adversely impact spawning.
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Since the larvae are non-dispersive, they are believed to occur in the same areas as the
eggs, i.e. in shallow water. Because of thereasons listed above foreggs, itisun]ikely
that the navigation channel would provide prefemed habitat for larvae.
Any juveniles or adults that use the channel
either byentrainment orincreased torpidity.
deep draft vessels and the resulting turbidity
navigation channel has significant use from

could be adversel y impacted by dredging,
However, because of thechannel’s use by
and prop wash, it is unlikely that the
these life stages of winter flounder.

The placement of dredged material along the shallow shorelines of New Jersey and
Delaware at the wetland restorations at Egg Island Point and Kelly Island and the beach
restoration at Broadkill Beach and Port Mahon in Delaware Bay and Dewey-Rehoboth
beaches along the Delaware Atlantic coast are more likely to have adverse impacts on
spawning aduIts and early life stages (larvae and juveniles) than channel dredging.
However, theimpacts menotexpected
to besi~ificmt
forthe following reasons. First,
as stated above, data from New Jersey and Delaware indicate that winter flounder
populations currently using Delaware Bay are smaller than those forther north in the
range and become less abundant moving from northern New Jersey to southern New
Jersey. Inaddition, thewetland restorations at Egg Islmd Point mdKelly Island will
create tidal guts in the wetlands with abundant invertebrate fauna that will be beneficial
to early life stages of winter flounder that will compensate for any temporary, minimal
impacts that would occur from the construction of the two wetland restorations (Goodger,
2001). Itisalso noted that constmction of these stmctures isaone-time event except for
occasional maintenance that can be done outside the winter flounder window.
References:
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