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DUFFIELD

ASSOCIATES

Soil, Water & the Environment

February 17, 2021

Mr. John G. Brundage
Department of the Army
Army Corps of Engineers
Philadelphia District
Wanamaker Building

100 Penn Square East
Philadelphia, PA 19107-3390

RE: P.N.11139.LH
Response to USFWS Comments
CENAP-OP-R-2019-278
Diamond State Port Corporation
Edgemoor Port Expansion Project
Edgemoor, Delaware

Dear Mr. Brundage:

On the behalf of our client, Diamond State Port Corporation (the Applicant), this letter
responds to comments provided by U.S. Fish and Wildlife Service (USFWS) regarding the
pending application for a federal individual permit, CENAP-OP-R-2019-278. The permit
application is for the construction of a new container port facility along the Delaware River in
the Edgemoor section of New Castle County, Delaware. The USFWS comments were
provided in a letter, dated September 21, 2020, addressed to Lt. Colonel David Park, District

Engineer.

The comments provided by USFWS are fully reproduced in the following portion of the letter
followed by a response to the comment.

Endangered Species Act (ESA)

Comment 1:

Response 1.

The Applicant submitted an online project review request on November 5,
2019. The only listed species under the jurisdiction of the Service present in
the vicinity of the project is the threatened northern long-eared bat (Myotis
septentrionalis). Because there will be no tree clearing, the project will have
“no effect” on the northern long-eared bat. No further consultation pursuant to
Section 7 of the ESA is required by the Service. If project plans change or new
information on federally threatened or endangered species becomes available,
this determination may be reconsidered. The Service is not providing
comments on Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) and
shortnose sturgeon (Acipenser brevirostrum) which are federally listed species
since consultation will occur with the National Oceanic and Atmospheric
Administration, the agency that has jurisdiction over these species.

The Applicant concurs with the comment.

Duffield Associates, LLC
5400 Limestone Road
Wilmington, DE 19808
Phone: 302.239-6634
Fax: 302.239-8485
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Fish and Wildlife Coordination Act (FWCA)

The Fish and Wildlife Coordination Act, as amended in 1964, requires that all Federal
agencies consult with us when proposed actions may result in modifications to a natural
stream or body of water. It is also required that they consider effects that these projects have
on fish and wildlife and must also provide for improvement of these resources. The following
comments are provided under the authority of the FWCA.

Anadromous fish habitat

On page 5 of the PN (issued July 20, 2020) and page 71 of the EA (2020), a statement is made
that based on fish sampling and fish stock assessments (with citations provided on page 70
under the Benthic Resource Assessment), there is an absence of resources suitable for fish
spawning, breeding, feeding, and growth and no habitat of value was identified within the
project area. The Delaware River Fish and Wildlife Management Cooperative’s (Co-0p)
Dredging Windows Document (draft 2017) has information about spawning and nursery
habitat for important species in the Delaware River. Below is a summary for the section of the
river in which the project occurs and other supporting documentation that indicates use of the
project area by a wide variety of fish species.

Area 2 - Delaware Memorial Bridge to Betsy Ross Bridge

The Delaware Estuary offers a migratory pathway and spawning, nursery, and forage habitat
for a number of anadromous and catadromous fishes including striped bass (Morone
saxatilis), American shad (Alosa sapidissima), alewife (Alosa pseudoharengus), blueback
herring (Alosa aestivalis), and American eel (Anguilla rostrata). Improvements in water
quality which have occurred in the last five decades throughout the watershed and, most
specifically in the 30-mile reach of the tidal Delaware River which brackets Philadelphia,
have allowed the reestablishment of many fish species which were severely impacted by low
oxygen levels in the tidal Delaware River throughout much of the twentieth century
(Waterfield et al. 2008).

Striped bass and possibly American shad spawn in this reach of the Delaware River and its
tributaries. It is also crucial juvenile nursery habitat for these species. The major striped bass
spawning habitat is located throughout Area 2, while American shad spawning is not as well
delineated. Overfishing and poor environmental conditions led to the collapse of the striped
bass fishery in the 1970s and 1980s and development of the Striped Bass Fishery
Management Plan (FMP) in 1981 (ASMFC 2003). After years of increasing numbers
following implementation of the FMP, commercial and recreational landings of striped bass as
well as female spawning stock biomass and recruitment, have declined since their peak in the
early to mid 2000s (ASMFC 2019). Most recently, the 2018 Atlantic Striped Bass Benchmark
Stock Assessment found the resource overfished (ASMFC 2019). The spawning population of
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the Delaware River system contributes significantly to the coastal migratory stock (ASMFC
2003).

In recent years, the numbers of American shad have also decreased in the Delaware River,
causing concern over the status of this stock (ASMFC 2007). The 2020 Benchmark Stock
Assessment continued work from the 2007 Coastwide Stock Assessment for American shad,
which also identified stocks as highly depressed from historical levels. The 2007 Assessment
concluded that new protection and restoration actions needed to be identified and applied,
which led to the development of Amendment 3 to the Interstate Fishery Management Plan for
Shad and River Herring (American Shad Management). Amendment 3 identified significant
threats to American shad, including spawning and nursery habitat degradation or blocked
access to habitat, resulting from dam construction, increased erosion and sedimentation, and
losses of wetland buffers (ASMFC 2007). Protecting, restoring, and enhancing American shad
habitat, including spawning, nursery, rearing, production, and migration areas, are necessary
for preventing further declines in abundance and restoring healthy, self-sustaining, robust, and
productive stocks to levels that will support the desired ecological, social, and economic
functions and values of a restored Atlantic Coast American shad population (ASMFC 2010).

The entire length of the Delaware River and portions of Delaware Bay are also confirmed
spawning runs for river herring (NJDEP 2005). The river herring fishery has been active in
the United States for 350 years. In addition to the commercial industry, there is an extensive
recreational fishery. River herring population declines have been attributed to overfishing and
the loss of historic spawning habitat all along the East Coast of the United States (NMFS
2009). In the Mid-Atlantic, landings of alewife and blueback herring, collectively known as
river herring, have declined dramatically since the mid-1960s and have remained very low in
recent years (ASFMC 2017). The 2012 river herring Benchmark Stock Assessment found that
of the 52 stocks of alewife and blueback herring assessed, 23 were depleted relative to historic
levels, 1 was increasing, and the status of 28 stocks could not be determined because the time-
series of available data was too short (ASMFC 2012). The 2017 Stock Assessment Update
indicates that river herring remain depleted at near historic lows on a coast-wide basis. Total
mortality estimates over the final 3 years of the data time series (2013 through 2015) are
generally high and exceed region-specific reference points for some rivers (ASMFC 2017).
The “depleted” determination was used in 2012 and 2017 instead of “overfished” to indicate
factors besides fishing have contributed to the decline, including habitat loss, habitat
degradation and modification (including decreased water quality), and climate change
(ASMFC 2017). Alewife and blueback herring have been designated as “species of concern”
by National Marine Fisheries Service (NMFS) in a Federal Register Notice dated October 17,
2006 (71 FRN 61022). “Species of concern” are those species which NMFS has some
concerns regarding status and threats, but for which insufficient information is available to
indicate a need to list the species under the ESA. The shallow water environment in this
section of the Delaware River provides valuable habitat for these species.
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Surveys that support the use of these fish species in the section of the river where the project
is proposed include survey information collected since the 1980s by the New Jersey
Department of Environmental Protection and Delaware Fish and Wildlife. These long-term
datasets provide an annual abundance index for finfish, and simultaneously document the use
of the basin by blueback herring, alewife, American shad, American eel, Atlantic herring
(Clupea harengus), Atlantic sturgeon, Atlantic menhaden (Brevoortia tyrannus), bay anchovy
(Anchoa mitchilli), blueback herring, bluefish (Pomatomus saltatrix), gizzard shad (Dorosoma
cepedianum), hogchoker (Trinectes maculatus), striped bass, spot (Leiostomus xanthurus),
yellow perch (Perca flavescens), white perch (Morone americana), and Atlantic silverside
(Menidia menidia) (NJDEP, 2010, 2012). These results have also been corroborated by other
independent surveys, such as the Delaware Fish and Wildlife's striped bass spawning stock
survey (Pyle 2011).

Other surveys further support the use of the project vicinity by a large number of fish species.
Surveys conducted at the present Northport Development (and former Publicker Industries)
site and directly upriver (River Mile 97) of the Walt Whitman Bridge resulted in a total of
5,718 specimens representing 27 taxa. Blueback herring and white perch together constituted
72.4 percent of fish caught. Other abundant taxa were gizzard shad, alewife, channel catfish
(Ictalurus punctatus), silvery minnow (Hybognathus regius), striped bass, and American shad
(RMC Environmental Services, 1994 in Waterfield et al. 2008). Menhaden and river herring
were found in every region of the Atlantic Coast and were shown to dominate the overall
striped bass diet biomass (Walter et al. 2003).

Species composition and the relative abundance of fish in that section of the river also
correlate comparatively with fish sampled by the Philadelphia Water District at the Phillips
Petroleum Corporation’s Trainer Facility (Weston Solutions 2002, 2010). These surveys
strengthen the theory that shallow intertidal regions along the Delaware River, especially
areas outside the main navigation channel, provide vital life-cycle habitat for numerous
anadromous species. The overwhelming abundance of river herring (e.g., blueback herring,
American shad, and alewife) collected during the summer (2009) survey implies that these
shallow habitats along the riverfront are functioning as nursery areas for juvenile migratory
fish, providing critical areas for foraging and refuge from predation (Philadelphia Water
Department, 2009). Similarly, Weisberg and Burton (1993) found that river herring larvae
were the third most abundant larval fish collected in the upper tidal river during 1987 and
1988, with only white perch and American shad being more abundant. They further reported
that studies in the early 1970s had found river herring to be the most collected larvae, being
found in densities several times greater than the next most abundant larvae, white perch.

Finfish surveys conducted by EA Engineering (1998) also indicated that white perch was the
most abundant species in the areas followed by blueback herring, American shad, bay
anchovy, and banded Killifish (Fundulus diaphanous). Surveys also found a high proportion
of juvenile fish, indicating substantial use of the area as a rearing nursery, particularly for
American shad, blueback herring, hogchoker, and white perch. Juvenile American eel were
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observed as well, but not in large numbers. The catadromous American eel probably use the
area more as a migratory corridor to upstream residential areas. Weisberg et al. (1996) also
captured more than 25 different species in this section of the Delaware River including yellow
perch, hickory shad (Alosa mediocris), hogchocker, banded killifish, and mummichogs
(Fundulus heteroclitus).

Impingement/entrainment studies conducted at the Eddystone Generation Station, owned and
operated by Exelon Corporation, and located along Crum Creek, a secondary tributary that
flows into the Delaware River, approximately 8.5 nautical miles downriver from the project
area, identified 53 species of fish in this section of the river including alewife, American eel,
American shad, Atlantic menhaden, bay anchovy, blueback herring, gizzard shad, hogchoker,
spot, striped bass, and white perch (Waterfield et al. 2008).

There is extensive literature that supports use of the project area by a large number of fish
species for different parts of their life cycle. Shallow intertidal areas outside the navigation
channel provide vital life-cycle habitat for numerous anadromous species and these shallow
habitats along the riverfront are functioning as nursery areas for juvenile migratory fish, and
providing critical areas for foraging and refuge from predation. This river reach also serves as
a migratory pathway for species such as striped bass and river herring. Many of these species
are commercially and recreationally important and managed by the Atlantic States Marine
Fishery Commission (ASMFC) or are valuable prey species for ASMFC or federally managed
fish. Finally, species such as blueback herring, alewife, striped bass, and American shad that
are found in the project area are experiencing range wide declines.

Impacts from Construction of the Bulkhead and Wharf

We understand that the Applicant has committed to no pile driving or fill activities from
March 1 through June 30. We appreciate the Applicant’s efforts to avoid impacts to
anadromous fish spawning. However, the project will result in a loss of 5 acres of shallow
water habitat to construct the bulkhead and 7.46 acres of shallow habitat to construct the
wharf with 4,500 piles placed 10 feet apart. We consider the wharf construction to be a loss of
habitat due to the number and close placement of the pilings. Although 33 CFR §232.3
(Discharge requiring permits) generally exempts pilings as fill under Section 404, the
regulations caveat this exemption and give clear direction as to when pilings must be treated
as fill:

“(2) In addition, placement of pilings in waters of the United States constitutes a discharge of
fill material and requires a Section 404 permit when such placement has or would have the
effect of a discharge of fill material. Examples of such activities that have the effect of a
discharge of fill material include, but are not limited to, the following: Projects where the
pilings are so closely spaced that sedimentation rates would be increased; projects in which
the pilings themselves effectively would replace the bottom of a waterbody; projects involving
the placement of pilings that would reduce the reach or impair the flow or circulation of
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waters of the United States; and projects involving the placement of pilings which would
result in the adverse alteration or elimination of aquatic functions.” (Emphasis added)

While fish may use the edges of the wharf, the area below the wharf will likely not be used
due to decreased circulation and space created by the large number of pilings spaced closely
together. The Service recommends the Corps work with the Applicant, the Service, NOAA,
and other stakeholders to develop a mitigation plan to offset this permanent loss of shallow
water habitat used as a nursery and foraging area for a variety of species, several which are in
decline due to habitat loss.

Response 2:  The design decisions that have been made to support the project avoided
disturbing a productive habitat in exchange for removing a low value habitat.
The Applicant’s assessment of the available literature and the data generated
during the site-specific habitat assessment the Applicant had performed in
general agree with the information provided in the USFWS comment. This
understanding of the potential importance of the local environment precisely is
why the site specific habitat assessment was performed and why the design of
the facility settled on a marginal wharf and an access channel to avoid
disturbing Cherry Island Flats, a well-known striped bass spawning area.

As part of the design, the Applicant is proposing to fill a 5.5-acre portion of the
intertidal zone at the site to support the proposed marginal wharf. The
intertidal area by definition is zone between high tide and low tide, and is
exposed to the atmosphere four times per day. Currently, the intertidal zone at
the site is barren, high energy beach, with retaining walls, rip-rap or bulkheads
extending along the current high tide edge. No wetlands or aquatic vegetation
is present at the site. Being exposed to the air four times daily, the beach likely
does not support fish spawning. Being a high energy, barren beach, no cover is
provided. Based on assessment results, the beach does not appear to be a
significant foraging location when it is covered by water and the area cannot
support foraging when it is not covered by water. Beach seining during the
summer found few species present. Benthic sampling principally found
pollution tolerant and invasive species. Filling of the intertidal area at the site
should not impede migrations of aquatic biota since it does not remove or
block a portion of the river constantly covered by water. See attached
photographs provided in the Essential Fish Habitat Assessment provided as
Appendix 20 of the Environmental Assessment Technical Document that was
submitted as part of the federal permit application package.

The USFWS commenter expresses concern that piles placed on 10-foot
spacing would act as fill, but offers no science or engineering based evidence
to support their concern. The USFWS commenter also speculates that the
placement of pilings would result in the adverse alteration or elimination of
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Dredging

Comment 3:

Response 3:

aquatic function, but offers no science to support the claim, and further
suggests the Applicant provide mitigation for habitat loss. In fact, the
construction of the pile-supported wharf allows for the circulation of water
beneath the wharf, a fact demonstrated by the hydrodynamic modeling
performed for the project. Under existing conditions, the average ebb and
flood tide current velocities range between 0.6 and 0.8 feet per second (fps) in
the area that will be occupied by the proposed wharf. The model indicates that
the average ebb and flood tide current velocities in the same area will increase
slightly after the wharf and proposed harbor dredging are completed. The
future average ebb tide current velocities are predicted to range between 0.6
and 1.0 fps beneath the wharf and the average flood tide velocities are
predicted to range between 0.8 and 1.0 fps through the wharf area. The site
currently has two pile supported piers that extend from the shore toward the
river channel. While the proposed wharf is larger than the combined area of
the existing piers, the presence of pile supported in the river at this site is not
new. Site specific bottom trawls and benthic biota samples have indicated the
fin fish typical of the area and tolerant of turbid water are present at the site
and that the benthic community is sparse and of poor quality, indicative of
polluted conditions. As such, the selected site and the design of the site
structures minimizes the potential for adverse impacts to the environment.
Without a specific significant adverse impact being identified, mitigation is not
required.

We understand that the Applicant has committed to not dredging from March 1
through June 30. We appreciate the Applicant’s efforts to avoid impacts to
anadromous fish spawning. The Service encourages the Corps and the
Applicant to consider beneficial or innovative use of dredge material for future
maintenance dredging if contaminant levels are no longer a hazard to humans
or fish and wildlife. This could result in habitat for fish and wildlife resources
and reduce the demand for space at Corps’ CDFs.

The Applicant has proposed to use a portion of the granular sediment slated for
dredging for an engineered fill landward of the proposed bulkhead to help raise
the elevation of the land to a height resilient to flooding and sea level rise (See
Sections 4.1.4 and 4.1.5 of the Environmental Assessment Technical
Document. The use of the dredged material reduces the storage volume
required in an off-site confined dredge facility and reduces the volume of off-
site borrow material that would be otherwise required to meet the design intent.
The silty materials that will be dredged are not suitable for structural use and
are not suitable for ecological use, due to the indicated concentrations of
hazardous substances. The clay materials that will be dredged from the site are
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not suitable for structural use and would be difficult to stabilize and use for
wildlife habitat.

Sedimentation Fans

Comment 4:  Sedimentation fans are problematic in that they operate daily, 4 times per day,
365 days per year. The turbines can impinge, but more likely entrain fish. The
Edgemoor Power Plant had substantial impingement and entrainment impacts
on bay anchovy, striped bass, Atlantic croaker (Micropogonias undulatus), and
river herring — all species that occur in abundance in the vicinity of the
proposed project (Entrix 2002).

The sedimentation fans would run during the time period that the Co-op would
recommend restricted dredging and construction operations (March 1 through
June 30), impacting spawning, larvae, and young of year fish. Although
maintenance dredging may be needed annually if sedimentation fans are not
employed (from EA, page 65), the annual impact of dredging during fall or
winter months will have a less cumulative impact to fisheries resources than
daily operation of the sedimentation fans during spring and summer months.

Detailed Service comments on the Feasibility Assessment Document (Duffield
Associates 2012) provided by the Applicant for the shoaling fans are provided
in Appendix A of this letter. The Service does not agree with the report’s
conclusion of minimal impacts to fish species found in the project area.

The Service also agrees with statements made about impacts of these fans on
fish mortality, ecosystem function, and aquatic habitat degradation by the
Delaware Department of Natural Resources (DE DNR) in a letter dated August
31, 2020 addressed to the Delaware Wetlands and Subaqueous Lands Section.
In particular, the letter cites concerns with the effect of fan discharge on the
distribution of the sediment into the Delaware River and raises questions about
the settling rates and settling location of this sediment. Continuous sediment
loading into the river could smother fish eggs distributed in the benthos (i.e.
sturgeon eggs). The fan intakes will also have adverse effects on pelagic fish
eggs and larvae for species that are found in the water column including, but
not limited to alewife and blueback herring, American eel, American shad,
striped bass, Atlantic sturgeon, hickory shad, and shortnose sturgeon.
Resuspension of chemicals into the water column could result in exposure to
the dissolved phase contamination in the water, which is the primary cause of
fish contamination, affecting egg and larval development of many fish species.
The fans will increase fish mortality due to direct interaction with the fan
intake/blades as documented by the Feasibility Assessment Document
(Duffield and Associates 2012). Percent population reductions per day (two
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Response 4:

tidal cycles), assuming a mortality rate of 100 percent, are 0.66, 0.56, 0.48 for
striped bass larvae, striped bass eggs, and Alosine (American shad, river
herring) eggs, respectively (Duffield and Associates 2012). DE DNR
extrapolated daily mortality rates given by Duffield and Associates (2012) for
the total period of egg/larval occurrence, and found that the total mortality of
eggs is 33 percent while the total mortality experienced by larval striped bass
will be 100 percent in a single year. The letter finally goes on to state, “While
other tributaries contribute to the Delaware Bay stock of Atlantic striped bass,
the potential losses associated with the proposed project may reduce total bay-
wide year class strength for this species as well as others. Further, creating
large amounts of mortality would alter the ecosystem by impacting the
trophodynamic processes (e.g. predator-prey interactions) while
simultaneously reducing fishing opportunities for recreational and commercial
anglers.”

The proposed anti-sedimentation fans do not add turbidity to the water column.
They are not designed to remobilize settled sediment or to scour the river
bottom.

Modeling of sediment transport indicates that there will be no appreciable
change to sediment deposition patterns in the proposed access channel, the ship
navigation channel or other areas located away from the project site.

The anti-sedimentation fans entrance velocities are low enough that fish
capable of swimming in the current of the tidal currents of the Delaware River
will be able to escape impingement. Entrainment of ickthyoplankton (fish eggs
and larvae) present in the mid-depth of the water column where the fan inlets
are located will occur.

The Applicant has reviewed the findings of the Edgemoor Power Plant
impingement and entrainment study referenced by USFWS in Comment 4 as
Entrix 2002. The Edgemoor Power Plant is located immediately downriver of
the proposed project site. A notable difference between the Edgemoor Power
Plant water withdrawal and the proposed SedCon Turbo units is the flow rate
of water. Edgemoor Power Plant at the time of the study was withdrawing
water at a rate of 581,319 gallons per minute (gpm) or 1,295 cubic feet per
second (cfs) into Units 3 and 4, and discounting the less frequent and
additional flow into Unit 5. In contrast, the maximum flow rate through a
SedCon Turbo Unit will be less than 180 cfs. The Turbo Units will be installed
in four operating groups. Three of the groups will have three Turbo Units in
them. The fourth group will have four Turbo Units in it.
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At most, four Turbo Units will be operating at the same time, one in each
group. The operating time for an individual unit may be as little as 30
minutes or as much as 45 minutes. During each tide cycle when four units are
operating (one in each group), the combined maximum flow rate through the
system will be less than 720 cfs. The maximum flow rate would persist for a
minimum of 90 minutes or a maximum of 135 minutes during the 6 hour (360
minute) tide cycle, followed by the last Turbo Unit in the group of four units
operating for another 30 to 45 minutes during the tide cycle, at a flow rate less
than 180 cfs.

Each Turbo Unit will be spaced 200 feet apart along the wharf face. As such,
the operating Turbo Unit in each group will be 600 feet from the operating
Turbo Unit in the next group. This condition differs from the concentrated
intake location at the neighboring Power Plant.

The Edgemoor Power Plant flow was considered to exist 90% of the time
during a year. Unit 5 pumps were considered to operate 50% of the time
during a year. The maximum flow rate through the proposed anti-
sedimentation system will exist 4 times per day for a combined total maximum
system operating time of 9 hours per day, or 37.5% of the time during a year.
The Edgemoor Power Plant impingement and entrainment were considered
insignificant to the fish and blue claw crab population of the Delaware River.
So by the same comparison, the entrainment potential of the proposed SedCon
Turbo Units should be insignificant.

USFWS has relied on a letter prepared by Edward A. Hale, Ph.D.,
Biometrician, Division of Fish & Wildlife, quoted as having a date of August
31, 2020. The letter, in the form of a Microsoft Word file actually has a date
code, which automatically changes to the date the letter is viewed. A copy of
Dr. Hales’ letter is attached for review. Dr. Hale has been working at the
University of Delaware since 2018. Duffield suspects that the letter was
actually issued January 12, 2015, closer to the date when Duffield provided
the draft report titled, “Entrainment Impact Assessment Proposed SedCon®
Turbo System Installation, Magellan Terminal Berth, Christina River,
Wilmington, Delaware, dated July 2014 (Assessment). A copy of the report is
attached to this response letter for review.

The conclusions drawn by USFWS reliance on the DNREC letter, specifically
Dr. Hale’s misinterpreted of the full spawning season impact percentages as
being average daily rates, even though the values clearly were presented as
cumulative values, results in a mischaracterization of the potential impact of
the units. Assessment Section 11 provides the presentation of the cumulative
values. The daily and cumulative values are also presented in Assessment
Tables 6 and 7. Assessment Sections 7 and 8 provide the details of the
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calculations and considerations used to determine potential ickthyoplankton
impacts for the planned operating scenario.

Misinterpretation of the full season impact as the daily impact coupled with Dr.
Hale’s inaccurate assumptions about the operating hours and number of
SedCon Turbo units operating at specific times lead to the gross over estimate
of potential impacts to striped bass, river herring and shad. For example, the
Assessment concluded that 0.66% of striped bass larvae and 0.56% of striped
bass eggs passing the site in the flow of Christina River would be entrained
over the entire spawning season. The misinterpretations of Dr. Hale lead him
to conclude that 33% of striped bass eggs and 100% of striped bass larvae
would be entrained over the same period, off by three and four orders of
magnitude, respectively.

The planned operating scenario and several alternative operating scenarios
were presented in the Assessment. The initially planned operating scenario is
described in Assessment Section 5 along with descriptions of the SedCon
Turbo Unit dimensions of importance to assessing ickthyoplankton impacts.
Potential alternative operating scenarios assessed for potential impact
reductions were presented in Assessment Section 10.

For the Edgemoor expansion site along the Delaware River, thirteen 42-inch
diameter SedCon Turbo Units are proposed for installation along the 2,600-
foot length of the proposed pile-supported wharf. A maximum of four units
will operate at any specific time, one in each of four groups. At the Magellan
site, seven 48-inch units were proposed for use along the approximately 1000-
foot length of the berth at that site. There, a maximum of two units would have
operated at any specific time, one in each of two groups. Given the differences
in locations, system configurations and localized spawning conditions, the real
value in the study and assessment performed for the Magellan site is that it
illustrates the value of collecting site specific information and that there are
means available for minimizing entrainment impacts while maximizing the
benefits of minimized maintenance dredging.

The density of ickthyoplankton passing the Edgemoor facility cannot be
accurately estimated at the current time since water depths at the planned site
are less than 10 feet deep and the configuration of the river bottom is
completely different than what will exist after construction of the new harbor is
completed. As such, the Applicant suggested and indicated a willingness to
perform a study to support the use of the SedCon Turbo Units after the harbor
construction was completed. See Section 8.1.3 of the Essential Fish Habitat
Assessment that was provided as part of the federal application package as
Appendix 11 of the Environmental Assessment Technical Document.
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Ballast Water

Comment 5:  There is no information in the project description regarding the potential for
ships to need to withdraw water for ballast after unloading shipments. Water
withdrawal can also result in entrainment and entrapment of fish eggs, larvae,
and young of the year fish if proper screening is not utilized.

Response 5:  Ballast water intake related to endangered species was addressed in Section
6.4.1 of Biological Assessment that was provided as Appendix 13 of the
Environmental Assessment Technical Document that the Applicant submitted
as part of the federal permit application package.

In summary, the Service recommends that the Corps more fully evaluate impacts to fish
species from this project, particularly anadromous fish. All potential project activities that
may not be included in the PN but associated with longterm operation of a port should also be
evaluated, including the need to clean in-water structures, and the potential for ships to
withdraw water for ballast. Once this analysis is complete it may be necessary to include
minimization and mitigation strategies for impacts to these species.

National Environmental Policy Act
Purpose and Need

Comment 6: The purpose of the project is clear (i.e. meet the projected increase in shipping
with the completion of the Panama Canal Lock expansion, and strengthen
Delaware’s international waterborne trade capabilities which would contribute
to the state’s economy) but the need for the project is only evaluated based on
the existing capacity and constraints of the Port of Wilmington, which is also
located in Delaware. There is no evaluation of whether other nearby ports in
Pennsylvania, New York, New Jersey, Maryland, and Virginia could meet the
projected increase in shipping with the completion of the Panama Canal Lock
expansion, and have the sufficient channel depth to accommodate larger-sized
ships. It is not clear whether the construction of this new port with maintenance
dredging to be conducted by the Philadelphia District will detract Federal
resources for dredging from existing ports (on the East Coast) and whether it
will compete for upland disposal sites.

Response 6:  The purpose and the need for the project were provided and analyzed in
compliance with the requirements of the National Environmental Policy Act
(NEPA). NEPA does not require an assessment of the commercial capacity of
other facilities. To do so would lead to the federal government making
decisions that potentially granted monopolies to commercial entities simply on
the grounds that they existed prior to the time of a newer project and indicated
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to the government that they have or would have the sufficient commercial
capacity to render another proposed commercial entity redundant. That
absolutely was not the intent of NEPA.

Significant Impacts

Comment 7:  The current project description includes no mitigation for losses of subtidal
habitat expected from the dredging or wharf and bulkhead construction nor
does the project sponsor offer any compensatory mitigation for the expected
impacts of the shoaling fans on the early life stages of important fishery
resources found in the project area. We assume that if utilized for the project,
the shoaling fans would operate continuously for the life of the project (100+
years of cumulative impacts). The Service is concerned with the magnitude and
severity of impacts the fans will have on important fishery resources,
particularly striped bass and alosid species. We believe that these impacts are
significant when considered over the life of the project. We recommend that
the Applicant consider a less harmful alternative to the fans such as conducting
maintenance dredging annually adjacent to the port with a time of year
restriction. Since the Applicant has not demonstrated how they will minimize
or mitigate the anticipated adverse impacts to fish and wildlife resources, the
Service has determined that project impacts are significant, and pursuant to
NEPA, the Corps conclude a findings of Significant Impact and develop an
Environmental Impact Statement (EIS) for the project.

In summary, we do not believe that the Applicant’s geographic scope of
analysis to meet the project’s need was sufficiently evaluated, nor has there
been a sufficient analysis of impacts to fishery resources. We believe that
significant impacts to fishery resources will occur from the project and the
need for the Corps to prepare an EIS is justified based on the concerns raised
above. The Service also recommends that the Corps and the Applicant continue
to engage with the Federal resource agencies and stakeholders to identify
changes to the project to minimize these impacts or to discuss ways that these
adverse impacts could be mitigated.

Response 7:  The Applicant has performed the analyses that can be performed prior to
applying for a permit. The Applicant has formulated the project in the manner
codified by NEPA, avoiding potential significant adverse impacts and
minimizing unavoidable adverse impacts. The remaining impacts such as
filling or removal of the shallow water habitat at the site have been shown to be
an insignificant impact based on the actual data acquired from the site, which
was consistent with other studies performed in the site vicinity. The USFWS
has based its opinions about the proposed use of anti-sedimentation fans on a
grossly flawed analysis developed by a former DNREC Division of Fish &
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Wildlife employee that was not prepared in response to a permit application
nor provided to the Assessment authors for rebuttal.

Thank you for your consideration of the project application and these responses to comments.
Should you have questions regarding this matter or require additional information please
contact us.

Very truly yours,

Duffield Associates, LLC

Pl ol

M. Richard Beringer, P.E., CEED AP
Senior Consultant

11139LH.0221 Response to USFW Comments.COR

Enclosures:  DNREC Division of Fish & Wildlife Letter, variable date
Entrainment Impact Assessment Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware,
dated July 2014
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OFFICE OF THE Phone: (302) 739-9910

DIRECTOR Fax: (302) 739-6157

February 17, 2021

Department of Natural Resources & Environmental Control
Wetlands and Subaqueous Lands Section

89 Kings Highway

Dover, DE 19901

Re: Sedcon® TurboFans at the Magellan Terminal Berth
Dear Members of the Joint Permit Processing Committee,

The Delaware Division of Fish & Wildlife requests the Wetlands and Subaqueqous Lands
Section strongly consider the important negative consequences that may result from the use of
the proposed Sedcon® TurboFans at the Magellan Terminal Berth along the Christina River in
Wilmington, DE. The proposed project has serious implications for fish mortality, ecosystem
function and aquatic habitat degradation in an already heavily impacted ecosystem.

The tidal waters of the Christina River support a dynamic aquatic ecosystem alongside a highly
trafficked industrial shipping area. The Christina River Basin is approximately 565 mi and
drains to the 13,000 mi® Delaware River Basin. The White Clay, Red Clay and Brandywine
Creeks are tributaries that contribute to the Christina River. The tidal Christina River begins near
the town of Christiana and ends at the rivers confluence with the Delaware River (DNREC,
2014). Average mean annual flow rate from 1943-2013 of the Christina River at Coochs Bridge,
DE (USGS 01478000) is 29.21 ft* - sec! +/- 0.15 SEM. Although flow of the fans was not
provided, we estimated average flow rate for each of the seven proposed sediment fans for
comparison purposes. The estimated discharge is 153 ft* - sec’!, more than five times greater
than the Christina River flow assuming a velocity of 21.70 ft - sec” and a cross sectional area of
7.07 ft? given the formula:

0=A4v

It is our understanding that several fans will be functioning synchronously, and that the fans will
be operating in some capacity 24 hours a day, 7 days a week. Fan discharge at this
frequency/magnitude poses concerns regarding the distribution of the sediment into the Delaware
River and raises questions about the settling rates of this sediment and the location of where it
will eventually settle out. Continuous sediment loading into the river can smother fish eggs
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distributed in the benthos (i.e. sturgeon eggs) and the fan intakes will have adverse effects on
pelagic fish eggs and larvae for species that are found in the water column including, but not
limited to Alewife and blueback herring (collectively referred to as river herring), American eel,
American shad, Atlantic striped bass, Atlantic sturgeon, hickory shad and shortnose sturgeon.

Much of the Christina River Watershed is chemically contaminated and the re-suspension of
chemicals into the water column is a significant concern. In general, exposure to the dissolved
phase contamination in the water is the primary cause of fish contamination (R. Greene,
DNREC, personal communication) and can affect egg and larval development of many fish
species. The watershed has 259 sites listed in the Site Investigation and Restoration

Section database because of associated environmental degradation (DNREC, 2014). Each site is
tested for a consistent suite of environmental contaminants including Volatile Organic
Compounds (VOCs), Semi-Volatile Organic Compounds (SVOCs), Pesticides, Polychlorinated
Biphenyls (PCBs) and Metals as listed according to defined USEPA and DNREC standards.
Within the Christina River Watershed, samples have indicated that PCBs, dieldrin and chlordane
are present at levels requiring further attention as described by the Clean Water Act (1972). The
Christina River Watershed is on the 303d list of impaired waters and has State of Delaware Fish
Consumption Advisories for PCBs, dieldrin and chlordane. In addition to adverse human health
effects associated with the consumption of contaminated fishes, Thomas (1999) has found that
PCBs can cause impairment of reproductive function to the fishes themselves. All life history
stages of fishes are adversely impacted by contaminant exposure including early larval survival,
gamete production, gamete maturation, and spawning. Additionally, chemical contaminants can
lead to problems in sex differentiation in fishes, accelerating population level declines (Helfman,
2007).

Despite the past environmental degradation and persistent environmental contaminants, large
areas of freshwater wetlands occur along the Christina River and its tributaries, as well as
fringing salt marsh habitats near the mouth of the river. These areas are critical for important
fish/fisheries, including American eel, Atlantic striped bass, Atlantic sturgeon, American and
hickory shad, river herring and shortnose sturgeon. The area serves as a nursery for multiple
early life history stage fishes. Atlantic striped bass, American shad, hickory shad and river
herring all spawn within the Christina River. Shad and river herring are pelagic spawners that
migrate upstream to spawn. The eggs and larvae of these species drift downstream and hatch
before reaching saltwater making them extremely vulnerable to mortality produced by changes in
vertical current velocity potentially generated by the proposed sediment fans (Morgan et al.,
1976). River herring populations have declined in Delaware Bay from the late 1800’s through
the 1960’s because of overfishing, loss of habitat due to the construction of dams and other
impediments to their migratory routes. NOAA considers river herring to be a “Species of
Concern" and “Candidate Species” for potential listing on the Endangered Species Act (1978).

Glass eel stage American eel are known to ingress into tributaries of Delaware Bay orienting
upriver to continue growth and development (Hale, 2012). The proposed sediment fans would
intercept eels attempting to migrate upstream in the Christina system and disorient them as well;
create large amounts of direct mortality through interactions with the fan blades and indirect
mortality through chemical contamination. The U.S. Fish & Wildlife Service is currently
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reviewing the status of American eel for potential listing on the Endangered Species Act (1978).
Considering localized population declines of American eel have been attributed to mortality in
hydropower plant turbines, degradation of current habitat, and overharvest; the habitat alteration
as caused by the proposed project would likely contribute substantial amounts of mortality to the
Delaware Bay stock resulting in extirpation.

The confluence of the Christina and Delaware Rivers is an especially important area for Atlantic
sturgeon. Simpson & Fox (2007) identified Cherry Island Flats, which is immediately adjacent to
the mouth of the Christina River, as an important area where juvenile Atlantic sturgeon
congregate for considerable periods of time during the summer months. Also, adult Atlantic
sturgeon have been found in the area outside the mouth of the Christina River (Fox and Breece,
2010). The determination of where the sediment will actually settle from these fans raises
questions regarding the elimination of sturgeon habitat and the sediments effects on sturgeon
larvae and eggs. Given the 2012 endangered species listing of the New York Bight distinct
population segment of Atlantic sturgeon on the Endangered Species Act (1973), any activities
that could result in the incidental take of Atlantic sturgeon should be modified or eliminated to
reduce the risk to sturgeon. The Delaware spawning stock is considered the most at-risk sub-
distinct population segment of all. Further, shortnose and Atlantic sturgeon are State ranked as a
Tier 1 endangered species which are considered “Species of Greatest Conservation Need”.

The potential acoustic noise at the mouth of the Christina River as generated by the persistent
operation of the shoaling fans will likely generate unknown organismal level effects and impede
upstream migration creating population level changes. According to Duffield (2014), the noise
generated from the shoaling fans would extend as far as 172 meters from the point of origin. The
Christina River is between 350 - 460 meters wide at the potential locations of the sediment fans.
Therefore the immediate area of impact of the river channel is between 37 - 49 % of the total
channel width. Duffield (2014) suggested acoustic trauma on organisms was not likely to occur
because of the sound pressure generated and comparable ambient levels of acoustic noise.
However, noise associated with anthropogenic sources has been linked to tissue damage and
death at high frequencies and to behavioral avoidance, as well as masking biological sounds at
lower frequencies in fishes (Popper and Hastings, 2009). Shad and river herring are acoustically
sensitive species and have displayed flight responses to areas of acoustic disturbance. While the
proposed sediment fans may not cause immediate death because of acoustic trauma, it is highly
possible that population level declines will arise due to the acoustic barrier which may impede
upstream migration of spawning fish.

We believe the proposed Sedcon® TurboFans project at the Magellan Terminal Berth will
negatively alter the ecosystem by increasing mortality due to direct interaction with the fan
intake/blades as documented by the Preliminary Impact Statement (Duffield, 2014). Percent
population reductions per day (two tidal cycles), assuming a mortality rate of 100 %, are 0.66,
0.56, 0.48 for Atlantic striped bass larvae, Atlantic striped bass eggs, and Alosine (American
shad, , river herring) eggs, respectively (Duffield, 2014). The spawning season for Atlantic
striped bass typically extends from April to June and eggs hatch in 2 days at water temperatures
of 18-19°C (Bigelow and Schroeder, 1953; ASMFC 2013). Larval Atlantic striped bass will
remain in the fresh or slightly brackish water until the fall. Juvenile Atlantic striped bass remain
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near the spawning grounds through the winter before moving towards deeper waters with
salinities less than 3.20 ppt (Smith 1970; ASMFC 2013). Eggs will be present for a period of
roughly 60 days (April 1: June 1), while larvae/early juveniles will be present in the estuary for
approximately 173 days (April 1: Sept. 21) with older juveniles occurring nearby through the
winter. If we extrapolate daily mortality rates given by Duffield (2014) for the total period of
egg/larval occurrence, we find that the total mortality of eggs is 33% while the total mortality
experienced by larval Atlantic striped bass will be 100% in a single year. While other tributaries
contribute to the Delaware Bay stock of Atlantic striped bass, the potential losses associated with
the proposed project may reduce total bay-wide year class strength for this species as well as
others. Further, creating large amounts of mortality would alter the ecosystem by impacting the
trophodynamic processes (e.g. predator-prey interactions) while simultaneously reducing fishing
opportunities for recreational and commercial anglers.

In addition to the immediate impact of mortality on fishes known to reside near the mouth of the
Christina River, we believe the increase in turbidity as a result of the sediment fans will create
increased levels of re-suspended chemical contaminants such as PCBs and methylmercury.
Paulus et al. (2003) documented increased levels of turbidity throughout the water column within
20 meters of the shoaling fans and increased levels of total methylmercury in surface waters at
distances of 40 and 80 m from the fans in 2002 and 2003 respectively. Increasing the interaction
rate between organisms and chemical contaminants sequestered in the soil will induce
physiological stress, negatively impact gametic growth, negatively impact population growth
because of a reduction in gametic quality and decrease the survival of such important
anadromous fish species including, but not limited to American eel, Atlantic striped bass,
Atlantic sturgeon, American and hickory shad, river herring and shortnose sturgeon. We strongly
caution against the approval of the Sedcon® TurboFans project at the Magellan Terminal Berth
along the Christina River in Wilmington, DE because of the associated negative environmental
impacts that will likely result from the implementation of the shoaling fans.

When sediment fans are placed at proper locations, a clear set of advantages in terms of their
financial and logistical savings become apparent respective to dredging. Unfortunately the
proposed location for the sediment fans in the current application is too caustic to the natural and
cultural (i.e. fishing opportunities) resources.  Socially, people have grown accustomed to
environmental perturbations along our shorelines (water intakes, effluent discharge, armoring of
shorelines, etc.) and temporary disturbances such as dredging to the center of our rivers. The
proposed project incorporates a constant disturbance to the middle of a river channel that is the
gateway to important spawning migrations and nursery habitat upstream. The implementation of
this project will impact local migrations of fish species that utilize both the Christina River and the
Delaware River every day and decrease the amount of fishing opportunities for the people of
Delaware. The endless disturbance in the middle of this river channel will only escalate fish egg
and larval mortality to extremely high levels. For the all the reasons stated throughout this letter
the Fisheries Section of the Division of Fish and Wildlife opposes this project because we feel it
is not in the best interest of fish populations, or the anglers that fish these waters. If it were within
our power, we would deny the application to install sediment fans at the Magellan Birth. Although
we understand the implications that are associated with dredging, when conducted at the proper
time of the year, we feel that continued dredging is already a good compromise for commerce to
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continue unimpeded shipping traffic. Maintaining current dredging frequencies would have less
impact on the environment than the year round impact these fans would generate.

Sincerely,

Edward A. Hale, Ph.D.
Biometrician

Division of Fish & Wildlife
DNREC, State of Delaware
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EXECUTIVE SUMMARY

This report summarizes an assessment of potential entrainment impacts that may be associated
with the proposed installation and operation of SedCon® Turbo System anti-sedimentation
devices at Magellan’s petroleum berth (the “berth”), located in the Christina River, in
Wilmington, Delaware. The assessment focused on potential impacts to egg and larval stage
Alosa spp. (river herring) and Morone saxatilis (striped bass) as these anadromous fish were
identified by the State of Delaware, Department of Natural Resources and Environmental
Control, Fish and Wildlife Section (DNREC-F&W) as being of particular interest in the
Christina River watershed. The premise of the assessment was that river herring and striped bass
spawn in the lower Christina River watershed and nearby Delaware River and that the egg and
larval stages of those fish would be susceptible to entrainment in the proposed anti-sedimentation
devices, thereby suggesting potential impacts to fisheries resources.

Collectively, eggs and larval stage fish are referenced as ichthyoplankton in this assessment.
Ichthyoplankton sampling was performed weekly during an 8-week period beginning

April 17, 2013 and ending June 6, 2013, within the spring spawning season to provide base data
for this assessment. During each event, samples were collected at three water depths (along the
river bottom, approximately 19 feet above the river bottom, and near the water surface), during
each tide phase occurring within the 24-hour sampling day, yielding 90 ichthyoplankton samples
for the assessment. The ichthyoplankton density data derived from the sampling counts were
used in conjunction with the tidal hydrology of Christina River, and the normal operating pattern
of the proposed anti-sedimentation devices, as provided by SedCon® Technologies, Inc.
(SedCon®), to generate estimates of potential entrainment impacts to river herring and striped
bass populations in the portion of the Christina River adjacent to Magellan’s ship berth.

Based on analysis of data, normal (unaltered) operation of the devices through the spring
spawning season has potential to result in the entrainment of approximately 0.58% of striped
bass larvae, 0.50% of striped bass eggs, and 0.54% of river herring larvae populations passing
through this portion of the Christina River. Altering the operating schedule to avoid nighttime
operations during the spawning season has potential to reduce entrainment impacts to 0.33% of
the striped bass larvae, 0.17% of the striped bass eggs, and 0.16% of the river herring larvae
populations. The change in operation would be linked to water column temperatures signaling
the start and the end of spawning by striped bass and river herring. This proposed short-term
alteration of the system operations is not expected to reduce the desirable benefits of system
installation, which include less frequent dredging in Wilmington Harbor. The reduced frequency
of dredging foreseeably will benefit the benthic community of the Christina River and may aid
marsh accretion along the Delaware River.
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INTRODUCTION

Duffield Associates, Inc. (Duffield Associates) prepared this assessment at the request of
Magellan Midstream Partners, LP (Magellan) to evaluate potential entrainment impacts
associated with the proposed installation and operation of SedCon® Turbo System
anti-sedimentation devices (the “devices”) at Magellan’s ship berth, located in the
Christina River, at Wilmington, Delaware (Figure 1 — Site Location Map). The
installation of the devices is being proposed as an alternative to maintenance dredging or,
at a minimum, as an effort to reduce the frequency of maintenance dredging. The devices
are reported to maintain a stable bottom. They are designed to impede sediment settling
in the berth area by stirring the lower part of the water column. They are not designed to
erode (scour) the river bottom or mobilize already settled sediment.

The purpose of the assessment was to assess the potential impact of entrainment on early
life stage striped bass and river herring populations in the Christina River. The sampling
performed to support this assessment reflects the specific conditions encountered during
spring 2013. To broaden the applicability of the assessment and generalize annual spring
spawning of striped bass and river herring, assessments of impact were performed using
cumulative sampling event densities of eggs or larvae of striped bass and river herring,
rather than the specific densities associated with each sample. This approach assumed
that a similar pattern of sampling in other years, under the prevailing environmental
conditions of those years, would yield different sets of data for the same calendar dates,
but the cumulative densities of eggs and larvae within the spawning period would be
similar to those derived from the 2013 sampling data.

Initial comments provided by the State of Delaware, Department of Natural Resources
and Environmental Control, Fish & Wildlife Section (DNREC-F&W) indicated concern
that operation of the devices in the lower Christina River, during the anadromous fish
spring spawning season, had potential for adverse impacts to the eggs and larval stage
fish suspended in the water column and moving in response to flow in the river.

Although several fish genera are known to spawn in the lower portion of the Christina
River watershed and nearby Delaware River, DNREC-F&W expressed particular concern
for Alosa (river herring, including alewife, blueback herring, hickory shad, and American
shad) and Morone saxatilis (striped bass). DNREC-F&W is working to restore Alosa
populations in the Christina River watershed and consider Morone saxatilis an important
economic resource.” Accordingly, these species are of particular concern in the Delaware
River drainage system, of which the Christina River and tributaries are part, and the focus
of this entrainment impact assessment. Collectively, striped bass and river herring are
referenced as “fish of concern” or “species of concern” in this assessment.

As an initial step, an eight-week ichthyoplankton (eggs and newly hatched fish larvae)
sampling program was performed by Duffield Associates’ Subconsultant, Environmental
Consulting Services, Inc. (ECSI), proximally to the berth in order to generate site-specific
information regarding the species of concern noted above. The ECSI report in its entirety
has been included in Appendix A. The ichthyoplankton collection data and water column
physiochemical data provided by ESCI was used in conjunction with the proposed water
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intake location within the water column, the proposed operating schedule, and the flow
rate for the SedCon® units to estimate potential entrainment impacts to early life stage

river herring and striped bass, and assess potential options for minimizing entrainment
impacts.

SAMPLING METHODOLOGY

The following section provides a description of the materials and the methods utilized to
collect and analyze ichthyoplankton samples during the assessment. In general, samples
were obtained during each of the eight weekly collection events as follows:

At three depths — along the river bottom, approximately 19 feet above the river bottom at
the probable inlet depth of the SedCon® Turbo System units, and near the water surface;

During the daytime flood and ebb tides; and
During nighttime flood and ebb tides.

A total of 96 samples were planned for collection. However, the actual number collected
(and analyzed) was 90 samples. On May 30, 2013, engine trouble on the research vessel
forced a cessation of sampling during the nighttime portion of Sampling Event 7,
resulting in the collection of six fewer samples than planned.

2.1 Field Collections

Ichthyoplankton samples were collected on a weekly basis in the Christina River as
close as possible, and nautically prudent, to Magellan’s ship berth, located in the
Port of Wilmington along the south jetty. The collection period extended for eight
weeks from April 17 through June 6, 2013 (Figure 2 — Sample Tow Locations).
During each weekly event, a single plankton tow was conducted during the
midpoint of the ebb tides (outgoing tide) and first half of the flood tides (incoming
tide), during both daylight and darkness, yielding four tows per event day.
Darkness was defined as the period one hour after sunset to one hour before sunrise.
Tows were conducted against the prevailing tidal current at a “through the water”
boat speed of 2.2 to 3.2 feet per second, as measured by a Marsh/McBirney flow
meter. The collection gear was a one-meter conical plankton net with 500 micron
(1) mesh, fitted with a General Oceanics flow meter to facilitate calculation of each
sample volume filtered.

During each tow, three plankton nets, as described previously, were simultaneously
deployed to sample the surface, mid-water, and bottom strata of the Christina River
near Magellan’s berth. The surface collection net was deployed from the
starboard-aft corner of the research vessel on a 75-foot towline. The mid-water and
bottom nets were deployed from a davit located mid-ships port-side of the vessel.
The length of towline required to achieve a near-bottom collection was determined
based on the trigonometric relation of towline angle and location depth. Given the
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singular sampling location and repetitive nature of the survey, a standard towline
length was established, and the mid-water collection net was attached via a splice at
the towline’s mid-point. Tow duration was approximately five minutes. After each
plankton tow, the collections were washed and the contents were concentrated into
labeled containers and preserved with a 10% rose bengal-formalin solution.

Readings of water temperature in degrees Celsius (°C), dissolved oxygen in
milligrams per liter (mg/L) and salinity in parts per thousand (ppt) were measured
with a YSI Model 85 water quality meter at all three vertical strata before each tow,
and recorded with other relevant data, such as: date, time, tidal stage, weather, and
light condition.

Laboratory Processing

In the laboratory, as part of the Phase 1 processing, fish specimens were washed in
freshwater, removed from the sample detritus, and transferred to labeled vials filled
with isopropanol. Collections containing large numbers of specimen, greater than
400 individuals, were sub-sampled using a sum quota protocol requiring that at least
200 specimens be processed from the resulting split fraction. This sub-sampling was
performed on approximately one-third of the collections, and the resulting fraction
was no smaller than one-sixteenth of the original sample size. During Phase 2
processing, specimens were identified to the lowest practicable taxonomic level,
usually to species. The following taxonomic references were used to aid in the
identification process:

e Lam, C.N.H. and J.C. Roff. 1977. A method for separating alewife Alosa
pseudoharengus from gizzard shad Dorosoma cepedianum larvae. J of Great
Lakes Research. 3(3-4):313-316.

e Waldman, et al. 1999. A Comparison of Alternative Approaches to
Discriminate Larvae of Striped Bass and White Perch. North American Journal
of Fisheries Management 19:470-481.

e Drewry, Geo. 1979. Externally visible features useful for separating the young
of striped bass (Morone saxatilis) from those of white perch (Morone
americana) on the Chesapeake Bay region. memo. CEES Chesapeake
Biological Laboratory.

e Jones, P. etal. 1978. Development of Fishes of the Mid-Atlantic Bight.

e Lippson, AJ. and L. Moran. 1974. Manual for Identification of Early
Developmental Stages of Fishes of the Potomac River Estuary.

e Wang, J. and R. Kernehan. 1979. Fishes of the Delaware Estuaries - a guide to
the early life histories.

Some specimens could not be identified to species due to a lack of identifying
characteristics. Specimens that were in good condition, but possessed insufficient
distinguishing characteristics, were listed at the genus or family level, while
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specimens in such poor physical condition that no genus or family level
identification could be made were designated as ‘unidentifiable fish’ or ‘other’.

The specimens were also segregated into four life stages including egg, larva,
juvenile, and adult. Each specimen’s life stage was determined from the
identification literature descriptions and the total number of each was recorded.
The following life stage abbreviations were used in the dataset:

EE = Eqggs;
LL = Larvae;

e JJ=Juvenile; and
e AA = Adult.

During both Phases 1 and 2 processing, a Continuous Plan Type-1 Quality
Assurance/Quality Control (QA/QC) protocol was used, where at least 14% of all
samples were re-examined, yielding an Allowable Outgoing Quality Limit of 5% on
each Phase, and 10% for the total sample.

SAMPLING RESULTS

The following section describes the raw ichthyoplankton data generated from the survey
and the calculated densities for each species and associated life stage (e.g., egg, larvae)
relative to the water sample volume. This section also presents the physiochemical
parameters that were measured during the sampling events. A summary of sample
collection results including count collected and density has been included as Table 1.
The complete, original raw data set has been included with this report as Appendix A.

3.1

Ichthyoplankton- Raw Data

Ichthyoplankton, defined previously as eggs and newly hatched fish larvae, were
the focus of the assessment, due to the inability of ichthyoplankton to avoid
entrainment. The sampling effort resulted in the collection of 90 samples.
Ichthyoplankton gathered in those samples included 9,202 individual fish eggs and
55,135 individual fish larvae. The ichthyoplankton were identified into 11
classifications. These classifications were alewife, Alosa spp. (genera), American
shad, Atlantic menhaden, Clupeidae (family), gizzard shad, Morone spp. (genera),
striped bass, white perch, ‘other,” and ‘unidentifiable’.

All but six of the fish eggs collected during the survey were classified as striped
bass (Morone saxatilis). No river herring eggs were observed in the samples. Six
eggs in the samples were classified as “other” or “unidentifiable.”
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To facilitate detailed data analysis, the collected ichthyoplankton were further
classified into three groups by Duffield Associates, based on economic or
environmental significance, as expressed by DNREC-F&W. DNREC-F&W had
indicated that adverse impacts to striped bass were of interest due to the economic
value of those fish. River herring (Alosa genus) were identified as a group of
concern due to efforts being made to re-establish populations of these fish in the
Christina River watershed, and recent trends indicating diminishing stocks along
the Atlantic seaboard. To develop these classifications, Duffield Associates
considered all specimens identified as striped bass or Morone spp. as striped bass,
and considered all specimens identified as alewife, American shad, hickory shad,
blueback herring, or Alosa spp. as river herring. Of note, no hickory shad or
blueback herring ichthyoplankton were identified in the collected samples. The
resulting counts per grouping are summarized in Tables 3.A through 3.C. Grouping
the raw data in this manner resulted in the collection of 40,894 striped bass larvae,
9,196 striped bass eggs, and 859 river herring larvae.

Non-Ichthyoplankton — Raw Data

During the eight sampling events, a total of 1,522 juvenile stage fish were collected,
including 1,516 Atlantic menhaden, two hickory shad, two white perch, and two
specimens identified as “other” species. One adult white perch was collected
during the sampling events. Viable fish (juveniles and adults) were not the subject
of this assessment and have been excluded from consideration, due to the developed
ability to swim, and presumably, the ability to avoid entrainment by the devices.

Density

Using the raw ichthyoplankton data collected during the 8-week survey, ECSI
calculated the density for each species, relative to the life stage, for each sampling
event by dividing the specie counts by the water volume of the sample. These
densities are presented in the raw data set included in Appendix A.

Physiochemical Parameters

Physiochemical data recorded during the sampling period are summarized in
Table 2. Recorded water temperature varied from a minimum of 13.1°C to a
maximum of 22.8°C during the sampling period, and exhibited a general warming
trend from Sampling Event 1 through Sampling Event 8. Generally, less than 1°C
variation between bottom temperatures and surface temperatures was observed
during each sampling event.

Dissolved oxygen concentrations trended inversely to water temperature during the
sampling period. Dissolved oxygen concentrations of approximately 9 to

10 milligrams per liter (mg/L) were observed during early April, when average
water column temperatures were below 15°C. Dissolved oxygen concentrations
were approximately 6.5 mg/L during early June, when average water column
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temperatures were above 21°C. Little variation was observed between the oxygen
content of water at the bottom of the water column and the top of the water column.

Salinity remained relatively stable through the sampling period, ranging from 0.2 to
0.3 parts per thousand (ppt). There were no significant differences observed
between the salinity at the bottom of the water column and the surface.

TREND ANALYSIS

Trend analyses were performed on the collected data in an attempt to correlate
ichthyoplankton densities to environmental influences such as tide, time of day, water
temperature, and depth. These trend analyses were completed by first organizing the data
set received from the ichthyoplankton sampling into groups of concern, which included
striped bass eggs, striped bass larvae, and river herring larvae.

After reorganizing the data into groups of concern, as described above, Duffield
Associates calculated densities for each group per sample. These calculations are
presented in Appendix B. To suppress the inherent variability and randomness of the
sample specific densities during trend analyses, Duffield Associates calculated
cumulative densities by depth for each event and by depth for specific environmental
conditions present during each event. These density values are presented in Tables 3.A
through 3.C by event, 4.A through 4.C by tide, and 5.A through 5.C by day or night.

4.1 General Trends

Ichthyoplankton densities by event for striped bass and river herring are presented
in Tables 3.A through 3.C. As grouped for analysis, ichthyoplankton densities
followed a “bell-shaped” curve over the eight event sample collection period.
Densities for each group of concern progressively increased during the first few
sampling events, “peaked,” and then progressively receded. These population
trends are illustrated in Figure 3. These population trends indicate that the sample
collection period was adequate for the purpose of the assessment, generating data of
satisfactory quality to assess potential entrainment impacts to the fish of concern
during the spawning season.

Peak ichthyoplankton densities for the fish of concern occurred between Sampling
Events 4 (May 9, 2013), and 6 (May 20, 2013). Cumulative striped bass egg
density peaked during Sampling Event 4 at 1.87 eggs/m® of water. The minimum
egg density obtained occurred during Sampling Event 8 (June 6, 2013) at

0.001 eggs/m® of water. Striped bass larvae density also peaked during Sampling
Event 4 (May 9, 2013) at 6.84 larvae per cubic meter of water (larvae/m?® of water).
The lowest calculated striped bass larvae density was obtained during Sampling
Event 1 (April 17 and 18, 2013) at 0.018 larvae/m® of water. River herring larvae
density peaked during Sampling Event 6 (May 20, 2013) at 0.165 larvae/m® of
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water. Minimum river herring larvae density was obtained during Sampling
Event 8 at 0.0044 larvae/m® of water.

Specific Trends

For specific trend analyses, the densities for each grouping were calculated based
on tide stage (ebb tide or flood tide) and time of day (daytime or nighttime). These
data are summarized in Tables 4.A through 4.B and Tables 5.A through 5.C,
respectively. Organization of the data by tide indicated that river herring larvae,
striped bass larvae, and striped bass eggs were denser in ebb tide samples than flood
tide samples. The differing densities between ebb and flood tides indicated that
striped bass and river herring spawning were occurring in both the Christina River
watershed and the Delaware River. Organization of the data by day and night
indicated that river striped bass eggs, striped bass larvae, and herring larvae were
denser in night samples than in day samples. This trend generally was stronger in
mid-depth and surface samples than in bottom samples.

As anticipated ichthyoplankton density in the Christina River water column appears
to be linked to water temperature. Figure 3 illustrates this linkage. The correlation
can also be discerned from published information regarding spawning behavior of
the fish of striped bass and river herring.% **

4.2.1 Striped Bass Eggs

The densities of striped bass eggs in the water column rose from

0.130 eggs/m° of water during Sampling Event 1 to a peak of 1.87 eggs/m®
of water during Sampling Event 4, before falling to 0.001 eggs/m® during
Sampling Event 8 (see Table 3.A). The density of striped bass eggs in the
Christina River water column during the period of assessment was

0.461 eggs/m>. Per Table 4.A, the generally higher densities of eggs in
flood tide samples during the first two sampling events suggested that early
striped bass spawning was focused in the Delaware River rather than the
Christina River. With the exception of the surface samples collected during
Sampling Events 3 and 4, the preceding trend reversed and striped bass eggs
were denser in the water column during ebb tides than during flood tides,
which signaled that spawning during that time period (April 30 through
May 9) was occurring locally in the Christina River. Overall during the
sampling period, the density of striped bass eggs in mid-depth and bottom
samples were higher during ebb tides than during flood tides.

The collected egg data indicated that some spawning by striped bass was
occurring at the time of Sampling Event 1 (April 17, 2013), when the
average water column temperature was slightly below 14°C. The intensity
of striped bass spawning increased by one order of magnitude (i.e., 10 fold)
by Sampling Event 3 and continued at similar intensity through Sampling
Event 4, based on the density of eggs found in the samples collected during
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those events. Average water column temperatures ranged between 15°C and
18°C through this time period. From the egg data, the intensity of spawning
fell dramatically (two orders of magnitude) by the time of Sampling

Event 5, and continued to diminish through the last three sampling events.
Generally, water temperatures after Sampling Event 4 were above 18°C,
averaging 19.5°C.

Per Table 3.A, striped bass egg density was greatest at the bottom sampling
depth. During the sampling period, densities of striped bass eggs were
0.894 eggs/m° of water at the bottom depth compared to densities of

0.407 eggs/m® of water for the mid-depth samples and 0.149 eggs/m® of
water for the surface depth samples. During the peak event (Sampling
Event 4), the bottom depth striped bass egg density was 3.38 eggs/m* of
water. That density was approximately double the mid-depth density and an
order of magnitude greater than the surface density during Sampling

Event 4.

Cumulatively, the density of eggs in samples collected at night was higher
than in samples collected during day light (see Table 5.A). This difference
in egg densities was more apparent in surface samples and mid-depth
samples than in bottom samples.

Striped Bass Larvae

Referring to Table 3.B, the density of striped bass larvae in the Christina
River water column rose from 0.018 larvae/m® of water during Sampling
Event 1 to a peak of 6.839 larvae/m® of water during Sampling Event 4 and
a similar 5.306 larvae/m® of water density during Sampling Event 5. This
period of peak water column larvae density occurred approximately one
week after the peak period of egg density observed in the water column.
Larvae densities were on order of magnitude lower than the peak period
during the last three sampling events. For the entire eight week sampling
period, the cumulative striped bass larvae density was 2.05 larvae/m?® of
water. The densities of larvae generally were greater during ebb tides
(2.4143 larvae/m® of water) than during flood tides (1.6348 larvae/m® of
water), which pointed to more spawning activity being attributable to the
Christina River than the Delaware River (see Table 4.B).

With respect to water temperature, the density of striped bass larvae was
significantly greater during Sampling Events 4 and 5 when the average
water column temperature ranged between 17.8° C and 16.2° C,
respectively. In comparison, the average water temperatures during
Sampling Events 1 through 3 ranged between 13.7°C and 15.2°C. Average
water column temperatures ranged between 18.8°C and 21.9°C during
Sampling Events 6 through 8.
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With respect to the time of day during the sampling period, densities of
striped bass larvae generally were greater in the samples collected at night
than in samples collected during daytime (see Table 5.B). This trend was
strongest between surface samples, where the nighttime surface density for
the entire sampling period was 2.86 larvae/m® of water and the daytime
average surface density was 0.81 larvae/m® of water.

4.2.3 River Herring Larvae

Table 3.C illustrates water column densities of river herring larvae rose from
0.0056 larvae/m® of water during Sampling Event 1 to a peak of

0.165 larvae/m® of water during Sampling Event 6, before decreasing to a
density of 0.0044 larvae/m® of water during Sampling Event 8. The
cumulative density of river herring larvae in the Christina River water
column during the period of assessment was 0.043 larvae/m® of water. The
presence of larvae in the samples collected during Sampling Event 1
indicates that spawning was in progress prior to that event. Over the
duration of the sampling events, generally higher densities of river herring
larvae were present in ebb tide samples (0.051 larvae/m3 of water) than in
flood tide samples (0.034 larvae/m® of water), as summarized in Table 4.C.
This trend was strongest in mid-depth and bottom-depth samples. As
summarized in Table 5.C, river herring densities were higher in samples
collected at night (0.051 larvae/m® per water) than in samples collected
during daytime (0.037 larvae/m?® of water). This trend was strongest in
mid-depth samples.

With respect to temperature, the density of river herring larvae was greatest
during Sampling Event 6 when the average water column temperature was
18.8°C. Comparably, during Sampling Event 1, when the average water
column temperature was 13.7°C, the density of river herring was two orders
of magnitude below the peak density. With average water column
temperatures remaining below 18°C, but above 14°C during Sampling
Events 2 through 5, river herring densities were one order of magnitude less
than the peak density. A rapid decease (one and two orders of magnitude) in
river herring density occurred during Sampling Events 7 and 8, as average
water column temperatures rose above 21°C.

S. DEVICE SPECIFICATIONS

5.1 General Description

The installation of SedCon® Turbo Systems is being proposed at Magellan’s berth
located at the Port of Wilmington, Delaware, as an alternative to maintenance
dredging or, at a minimum, as an effort to reduce the frequency of maintenance
dredging. The SedCon® Turbo System is designed to interrupt the sedimentation
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process by increasing the speed of near-bottom water currents and keep sediment
from settling in a protected berth. As proposed, the designed SedCon® Turbo
System would be composed of seven turbo units mounted along the face of the
1,000-foot dock, with the outlets installed just above the river bottom, and
organized to operate in two groups (one group of 4 units and one group of 3 units).

Each turbo unit will consist of a “J”-shaped, 48-inch diameter, circular pipe with a
larger 72-inch diameter inlet structure at the top. The inlet structure will be
approximately 3.25-feet high and have an intake area of approximately

61.3 square feet. Each opening in the intake screen will be approximately 4 inches
by 19.5 inches in size. Overall, each unit will be approximately 19 feet in height,
which places the water intake approximately 19 feet above the river bottom,
approximately the mid-depth of Christina River at Magellan’s berth.

Each unit will have an impeller that draws water through the inlet structure and
drives the water through the outlet as a jet parallel to the river bottom. The impeller
will have four blades. The inside diameter of the impeller will be approximately

2 feet and an outside diameter will be approximately 4 feet. Spacing between the
impeller blades is 1.53 feet at mid-diameter. The hub of the impeller is
approximately 2 feet in diameter. The impeller will rotate at approximately

275 revolutions per minute (rpm). The impeller will be driven by a shore-mounted
hydraulic pump. The hydraulic fluid is vegetable oil.

The devices are not intended to add turbidity or sediment to the water column and
should not scour the river bottom. These features should yield a more stable
environment for bottom dwelling organisms living in the river sediment.

Operation/Flow Rate

Each of the turbo units starts an operating cycle with the jet aimed perpendicular to
the current and then turns 90° in the direction of the current over a period of

45 minutes. A computer operates the turbo units within a group sequentially, in
coordination with the tides. Total run time for a group of 4 turbo units would be

3 hours (4 x 45 minutes per unit). The group of 3 units would operate within the
time period of the group of 4 units, but for 45 minutes less overall time (i.e.,

2.25 hours).

Flow rate and water velocity information was provided to Duffield Associates for
use in this assessment. However, flow rate information is proprietary and cannot be
disclosed without a confidentiality agreement. Flow rate information was used in
entrainment population calculations.

10
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ICHTHYOPLANKTON POPULATION CALCULATION

Ichthyoplankton population estimates were made using the following general equation:
Population (P) = Density (D) x Water Volume (Vol.)

Where: Density represents the number (count) of ichthyoplankton in a cubic meter of
water (n/m?, and water volume is the amount of water passing through a specific
zone or device in a specific amount of time in cubic meters (m®).

This general equation was used to estimate populations of egg stage and larvae stage
striped bass, and river herring in the Christina River adjacent to the berth. Sampling
event, event by tide, and event by daytime or nighttime density values were used in this
equation to estimate the populations of eggs and larvae passing through this portion of the
Christina River (see Tables 6.A and 7.A). Cumulative populations for the sampling
period, as presented in Tables 6.B and 7.B, were derived by multiplying the estimates of
population per sampling event by the number of days in the interval between events to
weight the population estimates, and then summing those values for the sampling period.
For instance, the population estimates for Sampling Event 1 were multiplied by 7 days to
reflect the number of days between Sampling Event 1 and Sampling Event 2. The
population estimates for Sampling Event 8, which had no following sampling event, were
multiplied by 7 days, which reflects the average number of days between sampling
events.

The volume of river water passing Magellan‘s berth was calculated based on the
cross-sectional area of the river at the approximate mid-point of Magellan’s berth. The
volumes of water were estimated for each of the three depth ranges of the river
considered in this assessment (surface, mid-depth, and bottom) and average ebb and flood
tide current velocities, using the following equation:

Volume (Vol.) = Area x Velocity (V) x Time (t).

Where:  Volume = VVolume of Christina River water moving past Magellan’s berth
during a tide (m3)
Area = Cross-sectional area of Christina River at Magellan’s berth (m?)
Velocity = Tidal current velocity (m/s)
Time = 6.22 hours x 3,600 seconds per hour = 24,600 seconds (s)

Tide range and current information was obtained from a National Oceanic and
Atmospheric Administration (NOAA) website (http://tidesandcurrents.noaa.gov). Data
obtained from NOAA is presented in Appendix C, Table C.1. Based on the NOAA
webpage predictions of maximum currents for each day of the sampling period, the
average currents for Christina River were 0.22 meters per second (m/s) during the ebb
tides and 0.21 m/s during the flood tides between April 16, 2013 and June 6, 2013 (see
Appendix C, Table C.2). These average current values were used in volume calculation.

11
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Working from the NOAA the tide ranges predicted for the Wilmington Marine Terminal
on their webpage, the average range of tide between low tide and high tide was 1.65 m,
during the period of sampling. This tidal range causes the cross-sectional area assigned
to the surface portion of the river to vary. To accommodate this fluctuation, Duffield
Associates derived an average mid-tide height (Appendix C, Table C.3) that was used to
estimate the cross-sectional area of the surface portion of Christina River. The
cross-sectional area of the mid and bottom portions of the river were unaffected by tidal
fluctuation.

Cross-sectional information was developed from a NOAA nautical chart (November,
2013) and a NOAA bathometry survey (October, 1982) for the Christina River and is
summarized in Appendix C, Table C.4. Figure 4 illustrates the location selected for
estimating the river cross-section. The estimated cross-sectional areas for the surface,
mid, and bottom portions of the river were 1,900 m?, 1,000 m* and 1,000 m?,
respectively.

POTENTIAL ENTRAINMENT

Potential ichthyoplankton entrainment was estimated by calculating the number of
ichthyoplankton passing through (entrained by) the SedCon® turbo units. The population
equation presented in Section 6 was used for this calculation. According to information
provided by SedCon® Technologies, Inc., the inlet of the SedCon® turbo units will be
located approximately 19 feet above the river bottom, which approximates the mid-depth
of the Christina River at Magellan’s Berth. Therefore, the mid-depth densities, as
presented in Tables 3.A through 3.C, Tables 4.A through 4.C, and Tables 5.A through
5.C were used for estimating the number of ichthyoplankton that potentially would be
entrained.

The volume of water passing through the turbo system devices was calculated by
multiplying the flow rate of the devices by the cumulative time the units would be
scheduled to operate [i.e., flow rate (Q) x summed operating time (t)]. The flow rate of
the units and operating time information was provided by SedCon®.

Estimates of entrained populations for striped bass eggs, striped bass larvae, and river
herring larvae per sampling event, with potentially entrained populations estimated on the
basis of ebb tide and flood tide during each sampling event are provided in Table 6.A.
Table 7.A provides similar information per sampling event, but potentially entrained
populations are estimated on the basis of daytime and nighttime. In both tables, the
potentially entrained populations were divided by the estimated river populations during
the sampling events to quantify the magnitude of potential impact to the river populations
on a sampling event by sampling event basis. The resulting values per sampling event
are presented as percentages of the total river populations in Tables 6.A and 7.A. The
estimates of cumulative populations potentially entrained provided in Tables 6.B and 7.B
were calculated in the same manner as the cumulative river populations, as described in
Section 6 (i.e., the sampling event entrainment values were multiplied by the number of

12
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days pertaining to that event value and then summed for the entire sampling period). As
a conservative measure, Duffield Associates assumed 100% mortality rates for eggs and
larvae entrained by the devices.

IMPACT ANALYSIS RESULTS

The potential impact of system operations on the fish of concern was calculated using the
population and entrainment estimates presented above, which assume that the SedCon®
Turbo System units are operated during each tide cycle throughout the spawning season
and that no entrained ichthyoplankton would survive passage through the units. Other
studies of entrainment impacts performed in support of using the SedCon® Turbo System
have indicated that the survival assumption used in this assessment is conservative.’

Per Tables 6.B and 7.B the resultant calculations indicated that between 34 and 36 million
of the approximately 6 billion striped bass larvae, approximately 6.4 million of the
approximately 1.3 billion striped bass eggs, and approximately 1.1 million of the
approximately 200 million river herring larvae might be entrained by the SedCon® Turbo
System, if operated during each tide cycle through the spawning season. The entrained
populations represent approximately 0.50% to 0.58% of the estimated populations of
striped bass larvae, striped bass eggs, and river herring larvae passing Magellan’s berth
during the sampling period. Conversely, approximately 99.5% of the striped bass eggs,
striped bass larvae, and river herring larvae passing Magellan’s berth would not be
entrained.

Absent the presence of entraining devices, U.S. Fish & Wildlife Services (USF&WS)
indicates that “the probability of survival for striped bass egg and yolk-sac larvae is
estimated to be 0.06%. Post yolk-sac probability of survival is estimated to be 0.04%.°
The 0.06% survival rate would apply to the entrained egg populations cited in Tables 6.B
and 7.B. The 0.04% survival rate would apply to the entrained larvae populations cited in
those tables. Similarly, USF&WS estimates the natural mortality for alewife and
blueback herring as “fewer than 1% of eggs survive early life stages to migrate to sea as
juveniles.”” These survival rates for egg and larval stage striped bass and river herring
indicate that the numerical “take” due to entrainment would be considerably less than the
numbers cited in Tables 6.B and 7.B. “Take” is defined as the number of
ichthyoplankton potentially killed by the equipment that would otherwise be expected to
survive to the juvenile stage of development. Applying these survival rates to the
estimates of cumulative populations entrained suggests that the estimated “take” of the
SedCon® Turbo System would be 3,840 more striped bass eggs, 14,400 more striped bass
larvae, and 11,000 more river herring larvae per spawning season than would occur
through other sources of mortality. However, if survival rates are applied to the entrained
population, the rates should also be applied to the estimated river populations. As such,
application of expected survival rates to both the entrained populations and river
populations would not change the percent of the population impacted by the SedCon®
Turbo System.

13
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POTENTIAL FOR IMPACT MINIMIZATION

The trend analyses suggest that three environmental variables may be predictive of peak
ichthyoplankton densities in the water column, and may offer opportunities to reduce
potential entrainment impacts by altering the proposed operating schedule for the
SedCon® Turbo System during a portion of the spawning season. These variables are
water temperature, day/night conditions, and ebb tides. Potential impact reductions
keyed to these variables are explored in this section.

9.1

9.2

9.3

Correlation of Water Temperature

Trend analysis of the sampling data indicates a clear correlation between
ichthyoplankton densities and water temperature. This correlation has been
documented by other research that links striped bass and river herring spawning to
water column temperature. Based on discussions with DNREC-F&W personnel,
striped bass reportedly spawn when water temperatures range between 14°C to
19°C. Hickory shad and alewives reportedly spawn while water temperatures range
from 9°C to 20°C. American shad and blueback herring reportedly prefer water
temperatures between 13°C to 20°C for spawning. The sampling results indicate
that striped bass and river herring ichthyoplankton densities peaked in the Christina
River at Magellan’s Berth when water temperatures were between 15°C to 19°C,
which occurred between May 9, 2013 (Sampling Event 4) and May 20, 2013
(Sampling Event 6).

Water column temperature can be monitored. Altering the operating schedule for
the SedCon® Turbo Unit System based on temperature has potential to reduce
entrainment impact.

Correlation of Ichthyoplankton Densities to Tidal Flow Direction

Tidal flow direction also appears to influence ichthyoplankton density in the
vicinity of the berth. Based on trend analysis of the sampling data, there is an
increase in ichthyoplankton density, yielding an increase in the potential for
entrainment, during ebb tides as compared to flood tides. The cumulative densities
of striped bass eggs, striped bass larvae, and river herring larvae during the ebb tidal
stage were 0.62 eggs/m® of water, 2.41 larvae/m® of water and 0.051 larvae/m? of
water, respectively, as compared to flood tidal stage densities which were
calculated to be 0.28 eggs/m® of water, 1.63 larvae/m® of water and 0.034 larvae/m®
of water, respectively. Altering operation of the SedCon® Turbo Units to reduce
ebb tide operating cycles would have potential to reduce entrainment impact.

Correlation of Ichthyoplankton Densities to Time of Day
Trend analysis of the sampling data indicates that densities of striped bass and river

herring ichthyoplankton are higher during nighttime than daytime (Table 5.A
through 5.C). This trend was consistent for all three groupings of fish of concern
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and was apparent in the mid-depth samples, the depth range where entrainment
would occur. Altering operation of the SedCon® Turbo Units to avoid running after
dark during the spawning season would have potential to reduce entrainment
impact.

ALTERNATIVES ASSESSMENT

The impact analysis results presented in Section 9 assumes operation of all seven
individual devices as proposed, without interruption, during the spring spawning period.
This operating scenario would maximize the benefits of installing the system, which are
intended to support reliable marine operations at Magellan’s berth without annual
dredging. Additional benefits anticipated to result from the uninterrupted operation of the
devices include:

e Reduced frequency of dredging within Wilmington Harbor;
e Reduced demand for dredged material storage;
e Increased sediment in the river systems being available for tidal marsh accretion; and

e No appreciable increase in water column turbidity associated with system operation.

These benefits should improve navigation and cargo delivery planning, which in turn
improve the economic viability of Magellan’s operations, the Port of Wilmington’s
operations and the U.S. Army Corps of Engineers operations. Recognizing these
benefits, Diamond State Port Corporation and the Operations Branch of the Philadelphia
District of the U.S. Army Corps of Engineers have endorsed Magellan’s project.

Until recently, dredged materials from Wilmington Harbor have been stored locally in
facilities located along the north side of Christina River (Wilmington Harbor North) and
along the Delaware River adjacent to the Port of Wilmington (Wilmington Harbor
South), in alternating cycles. The alternating cycles are necessitated by the fine-grained
nature of the dredged materials, which are difficult to settle and dewater. Wilmington
Harbor North is now filled to capacity and is no longer available. The U.S. Army Corps
of Engineers now plans to pipe materials dredged in Wilmington Harbor across the
Delaware River to a storage facility in New Jersey during the years that they cannot use
Wilmington Harbor South. Obviously, this necessity greatly complicates the logistics of
dredging and increases dredging costs. It also points to the value of minimizing dredging
frequency and the volume of material that gets placed into storage.

A potential additional benefit of operating the system as intended is a more stable benthic
environment, which should lead to an improved benthic community. Operation of the
SedCon® Turbo System will prevent or minimize accumulation of sediment and reduce or
eliminate cyclical dredging. Currently, rapid accumulation of sediments (approximately
1 foot per month) followed by the removal of the accumulated sediments every 8 to

12 months by dredging likely limits the ability of organisms to colonize and establish a
healthy benthic community in Wilmington Harbor. This disrupted benthic environment
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likely has been adverse to the health and diversity of the benthic community and may
have impacts on the food chain, diminishing the value of the deep habitat available in the
lower Christina River.

Alterations of the operating pattern of the system during the spawning season to reduce
entrainment impacts to striped bass and river herring could adversely impact the intended
benefits of system operation. As such, assessment of each altered operating pattern
considered both the magnitude of entrainment impact reduction and the impacts to the
intended benefits of the system.

Several alternative operating schedules for the SedCon® system during the spawning
season aimed at reducing entrainment impacts have been identified and assessed, based
on the data trend concepts developed in Section 9. These alternatives are based on
predicting striped bass and river herring spawning based on water column temperature.
These alternatives include:

1. Ceasing operation during all or a portion of the spawning season;
2. Limiting operation of the system to flood tides; and
3. Limiting operation of the system to daytime tides.

10.1 Ceasing Operations

This alternative is based on shutting down the SedCon® system for all or a portion
of the spawning season. Obviously, the maximum reduction of entrainment impact
would result from not operating the system during the entire spawning season each
spring. Other activities in Wilmington Harbor, such as dredging, currently are
curtailed between March 15 and June 15 to avoid impacting anadromous fish
spawning. However, shutting the system down for a similar time period likely
would result in the accumulation of approximately 3 feet of sediment in Magellan’s
berth. The SedCon® system would not be capable of operating due to burial, and
could not re-suspend the accumulated sediments. Annual dredging of the berth, and
possibly nearby areas in the navigation channel and Port of Wilmington berths,
would be required before the SedCon® system could be restarted. This dredging
would negate the benefits associated with installation and operation of the SedCon®
system. As such, this alternative would be unacceptable.

Less radically, system operations could be suspended for a portion of the spawning
season coincident with peak ichthyoplankton densities in the water column. The
collected data suggests that the duration of this shutdown would be approximately
4 weeks. Based on the information generated for this assessment, the shutdown
would be started in response to the average water column temperature reaching
15°C and the system would be restarted when the average water column
temperature reaches 20°C, to avoid peak ichthyoplankton densities. The estimated
effect of this option is summarized in Table 6.B. This option is estimated to reduce
entrainment impacts to 0.04% of the striped bass eggs, 0.08% of the striped bass
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larvae, and 0.06% of the river herring larvae populations passing through the
Christina River at Magellan’s berth.

The beneficial reduction of impact to fish of concern that would result from this
alternative operating scenario should be weighed against the accumulation of
sediment that would occur in the berth and the effects that re-suspension of those
sediments would have. During a 4-week shutdown period, approximately 0.9 feet
of sediment accumulation within the berth area is anticipated to occur, given the
average sedimentation rate of 1 foot per month. That depth of sediment over the
area of the berth protected by the SedCon® system (approximately 1,000 feet by
165 feet), represents 5,500 cubic yards of material.

The ability of the SedCon® system to mobilize the partially settled sediments that
accumulate in the berth over a 4 week period is uncertain, but unlikely without
dredging. If the SedCon® system could re-suspend those sediments, the sediments
would add to the turbidity in the water column for a period of time after the system
restart. The duration of increased turbidity is unknown and the impacts of the
re-suspended sediments on shoaling within Wilmington Harbor beyond the reach of
the SedCon® system are unknown.

Cease Operations during Ebb Tides

This alternative works with the apparent ichthyoplankton density trends linked to
water temperature and ebb tides during the spawning season. When water
temperatures reach 13°C signaling the onset of spawning in the portion of the
Christina River adjacent to Magellan’s berth, operation of the SedCon® system
would be limited to flood tide periods. Normal operation during both ebb and flood
tides would resume after water temperatures warm to 22°C. The duration of this
altered operating pattern would be approximately 8 weeks, based on 2013
environmental conditions. The estimated effect of this alternative on
ichthyoplankton entrainment is summarized in Table 6.B. This alternative is
forecast to reduce entrainment impacts to 0.15%, of the river herring larvae, 0.17%
of the striped bass eggs, and 0.18% of the striped bass larvae populations passing
Magellan’s berth.

The beneficial reduction of entrainment impacts that would result from this
alternative should be weighed against the accumulation of sediments that would
occur during ebb tides and in areas of the berth not covered by the direction of flood
tide jetting. Sedimentation studies performed for the US Army Corps of Engineers
have suggested that most of the sediment that settles in Wilmington Harbor is
brought into the harbor from the Delaware River during flood tides, in the form of
fluidized mud (water with densely suspended sediments). Operation of the
SedCon® system during flood tides should prevent fluidized mud from
accumulating within Magellan’s Berth during flood tides by moving them deeper
into Wilmington Harbor. A substantial portion of the fluidized mud would be
anticipated to move back toward the Delaware River with the successive ebb tide.
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However, a portion of the fluidized mud will accumulate in Magellan’s berth (as
currently happens) and begin to settle. Within the flood tide sweep of the SedCon®
system, the fluidized mud would be mobilized during the successive flood tide and
not lead to an accumulation of settled sediment. Whether or not this cycling of
sediments within Wilmington Harbor would lead to adverse shoaling within the
harbor is unknown. However, the portion of the berth not swept by the flood tide
jets would be subject to sediment settling and accumulation as currently occurs.

The predictable outcome of this operating pattern would be a sediment
accumulation of approximately 1.8-feet thickness in the eastern (toward the
Delaware River) portion of the berth. Removal of that shoal by the SedCon® turbo
system after flood and ebb tide operation resumes is unlikely. More likely, that
shoal would need to be removed by dredging before flood and ebb tide operations
resume. Much of the costs associated with dredging pertain to mobilization of the
dredging equipment. As such, this alternative likely would negate one of the
principle reasons for installing the system. This alternative would be unacceptable.

Cease Nighttime Operation

This alternative is based on changing the operating pattern of the system to only
operate during daytime tides (both ebb and flood) while water temperatures indicate
that spawning likely is occurring. The temperature at which the altered operation
would begin appears to be 13°C for the portion of Christina River adjacent to
Magellan’s berth. This daytime only operation would extend for approximately

8 weeks, aiming to avoid the bulk of the spawning season. Resumption of “normal”
day and night operation would start after water temperatures stay above 22°C. The
estimated effect of this option on ichthyoplankton entrainment is summarized in
Table 7.B. If the operating schedule was limited to daytime tides for an 8-week
period during the spawning season, the predicted entrainment impacts of the system
drop to 0.17% for striped bass egg, 0.33% for striped bass larvae, and 0.16% for
river herring larvae populations.

This alternative would support operation of the SedCon® system during one flood
and one ebb tide each day thereby avoiding the sediment accumulation issues
associated with complete cessation of operations or the flood tide only operating
alternatives. Operation of the system during the first daytime tide likely would be
able to mobilize fluidized mud that accumulates overnight in the berth during the
3-hour system operating period within that tide. No significant negative effects of
operating the system on this schedule for an 8 week period are anticipated.

SUMMARY AND CONCLUSIONS

Duffield Associates has completed an assessment of the potential entrainment impact that

may be associated with the proposed installation and operation of SedCon® Turbo System
anti-sedimentation devices at Magellan’s petroleum berth, located in the Christina River,
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in Wilmington, Delaware. Per DNREC-F&W comments at the inception of the project,
the assessment focused on potential entrainment impact to egg and larval stage Alosa
(river herring) and Morone saxatilis (striped bass) as these anadromous fish were
identified as being of particular concern in the Christina River watershed.

Ichthyoplankton (egg and larval stage fish) sampling was performed during the 2013
spring spawning season. Striped bass eggs, striped bass larvae, and river herring larvae
were documented in the 90 samples collected over an 8-week period. Within the river
herring grouping, alewife was the most abundant specie. American shad larvae were
identified. No hickory shad larvae were identified, but a few hickory shad juveniles were
found. No blueback herring larvae were identified and no river herring eggs were
identified in the samples.

Assessment of the data indicated a strong correlation of spawning activities with water
temperature. While striped bass eggs, striped bass larvae and alewife larvae were found
in the samples collected during the first sampling event (April 17, 2013), when the water
column temperatures ranged between 13°C and 14°C, the densities of these
ichthyoplankton in the water column were low compared to samples collected after the
water column temperature reached approximately 15°C. Striped bass eggs and larvae
densities peaked first. These peaks occurred during Sampling Event 4, when water
column temperatures varied between 17 and 18°C. River herring larvae density peaked
during Sampling Event 6, when the average water column temperature was 18.8°C.
Striped bass and river herring ichthyoplankton densities dropped precipitately (one to two
orders of magnitude) from peak densities after water column temperatures ranged above
21°C. Other trends in the sampling data indicate that the densities of ichthyoplankton
were higher in ebb tide samples than in flood tide samples and densities were higher in
nighttime samples than in daytime samples.

Operationally, each of the seven units of the proposed SedCon® Turbo System planned
for Magellan’s berth is intended to operate for 45 minutes during each and every ebb and
flood tide to keep suspended sediment from settling and accumulating within the berth
area. Total runtime for the entire system is 3 hours per tide cycle and there typically
would be 4 cycles per day. At Magellan’s berth, the units would draw water from the
mid-depth of Christina River and discharge the water as a jet parallel to the river bottom.
Operated in this manner, SedCon’s® systems have reduced or eliminated the need for
dredging in support of berth operations in other similar high sedimentation locations in
the United States, such as in Arthur Kill between New Jersey and New York, and in
Charleston Harbor, South Carolina.

The findings of this assessment indicate that operation of system in the unaltered 4-cycle
per day mode during the spawning season for striped bass and river herring would lead to
the entrainment of approximately 0.50% of the striped bass eggs, 0.58% of the striped
bass larvae, and 0.54% of the river herring larvae that pass Magellan’s berth. As part of
the assessment, means of reducing those entrainment impacts during the spawning season
were evaluated, including shut-down of the system for a period of time, altering the
operating schedule to only run the system during flood tides, and altering the operating
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schedule to only run the system during daytime tides. As summarized in the following
table, each alternative would lead to a reduction in entrainment. Of the three alternatives,
the daytime only operating scenario during the spawning season offers a significant
entrainment reduction while supporting the intent of the project, which is to reduce
dredging at Magellan’s berth and realize environmental benefits stemming from reduced
dredging. The other two alternatives likely would require some dredging at the end of the

altered operating cycle.

Summary of Estimated Cumulative Entrainment Impacts as a Percentage of
Estimated Population Passing Magellan's Berth

A-week 8-week 8-week
Unaltered . Flood Tide | Day Time
e . Cessation
Classification System Only Only
. of System
Operation Operation System System
b Operation | Operation
Striped Bass Larvae 0.58% 0.08% 0.18% 0.33%
Striped Bass Eggs 0.50% 0.04% 0.17% 0.17%
River Herring Larvae 0.54% 0.06% 0.15% 0.16%
Dredging Required? No Probably Yes Pr?\?gtb ly

Based on the findings of this assessment, Duffield Associates recommends that design
and operation of the proposed SedCon® Turbo System for Magellan’s berth in
Wilmington, Delaware, account for the spawning season of striped bass and river herring.
Mid-depth (approximately 19 feet below the water surface) water temperatures should be
measured and monitored beginning in mid-March. When sustained water column
temperatures reach 13°C, the operating schedule for the system should be altered to run
during daytime tides (flood and ebb) only. This altered operating schedule should
continue until sustained water column temperatures reach 22°C. After that temperature,
the “normal” day and night operating schedule should resume. This alteration of the
operating schedule is anticipated to reduce the impact of entrainment to approximately
0.17% of striped bass eggs, 0.33% of striped bass larvae, and 0.16% of river herring
larvae passing Magellan’s berth during the spawning season.
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TABLE 1
SUMMARY OF ICHTHYOPLANKTON SAMPLING RESULTS
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH
WILMINGTON, DELAWARE

s Event 1 2 3 4 5 6 7 8
= 2013 2013
E.n:_a Date 4/17/2013 4/24-4/25 4/30-5/1 5/9/2013 5/13/2013 5/20/2013 5/30/2013 6/6/2013 Total | Average
§ Water Temp (°C) 13.7 14.4 15.2 17.8 16.2 18.9 21.8 21.9 Counts | Density
() Parameters Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density
Event Total 38 0.02 323 0.14 1688 [ 0.69 ]20101| 7.03 ]14099| 5.19 1554 [ 0.61 710 0.55 1273 | 0.53 ] 39786 2.07
§ Tide Flood 10 0.02 84 0.07 415 0.40 | 7509 | 5.88 | 5091 | 3.76 515 0.42 395 0.63 710 0.68 | 14729 1.69
8 Ebb 28 0.02 239 0.21 1273 | 0.99 ]12592| 8.18 | 9008 | 6.62 1039 | 0.79 315 0.47 563 0.37 | 25057 2.43
ﬁ Time Day 30 0.05 178 0.16 1169 [ 0.91 | 5585 | 4.80 | 7999 | 5.81 662 0.50 710 0.55 526 0.43 | 16859 1.80
g Night 8 0.01 145 0.12 519 0.48 |14516| 9.27 | 6100 | 4.57 892 0.71 747 0.62 | 22927 2.37
g Surface 16 0.02 79 0.09 120 0.13 | 6622 | 6.87 | 5643 | 5.03 224 0.24 41 0.07 404 0.56 | 13149 1.79
.;ng Depth Mid 4 0.02 78 0.11 392 0.56 | 5339 | 5.20 | 5424 | 6.70 545 0.69 441 1.02 434 0.52 | 12657 2.12
Bottom 18 0.04 166 0.22 1176 | 1.39 | 8140 | 9.03 | 3032 | 3.84 785 0.88 228 0.54 435 0.50 | 13980 2.31
Event Total 325 0.15 372 0.16 | 2824 | 1.18 | 5569 1.77 57 0.07 36 0.02 11 0.01 2 0.01 9196 0.62
& Tide Flood 218 0.23 130 0.11 1210 | 1.08 918 0.68 45 0.07 16 0.02 11 0.01 2 0.01 2550 0.36
w Ebb 107 0.07 242 0.21 1614 | 1.28 | 4651 | 2.87 12 0.06 20 0.03 6646 0.95
g Time Day 128 0.09 202 0.18 1891 1.48 | 2017 1.65 57 0.07 14 0.02 11 0.01 2 0.01 4322 0.58
2 Night 197 0.21 170 0.14 933 0.88 | 3552 1.90 22 0.02 4874 0.67
2 Surface 83 0.09 95 0.10 303 0.29 641 0.57 5 0.02 15 0.03 8 0.03 2 0.01 1152 0.20
& | Depth Mid 83 0.13 41 0.06 713 1.05 1550 | 1.26 8 0.04 5 0.01 2 0.01 2402 0.50
Bottom 159 0.24 236 0.32 1808 | 2.19 | 3378 | 3.49 44 0.10 16 0.02 1 0.01 5642 1.10
Event Total 8 0.01 31 0.07 36 0.04 312 0.39 459 0.20 3 0.01 45 0.05 241 0.14 1135 0.14
N Tige Flood 4 0.01 27 0.12 6 0.03 168 0.40 55 0.04 3 0.01 33 0.08 127 0.14 423 0.10
2 Ebb 4 0.02 4 0.03 30 0.04 144 0.38 404 0.32 12 0.03 114 0.14 712 0.17
§ Time Day 7 0.01 31 0.07 32 0.05 257 0.19 3 0.01 45 0.05 21 0.06 396 0.09
o Night 1 0.01 4 0.02 312 0.39 202 0.20 220 0.17 739 0.20
§ Surface 1 0.00 6 0.01 288 0.53 153 0.13 13 0.03 461 0.15
Depth Mid 5 0.01 4 0.03 24 0.12 132 0.22 6 0.01 112 0.19 283 0.12
Bottom 2 0.01 27 0.12 30 0.07 174 0.24 3 0.01 39 0.10 116 0.17 391 0.14

Duffield Associates, Inc.
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TABLE 1

SUMMARY OF ICHTHYOPLANKTON SAMPLING RESULTS

ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

S Event 1 2 3 4 5 6 7 8
F= 2013 2013
8 Date 4/17/2013 4/24-4/25 4/30-5/1 5/9/2013 5/13/2013 5/20/2013 5/30/2013 6/6/2013 Total | Average
:é Water Temp (°C) 13.7 14.4 15.2 17.8 16.2 18.9 21.8 21.9 Counts | Density
8 Parameters Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density
Event Total 14 0.01 45 0.02 24 0.01 145 0.07 90 0.05 373 0.19 64 0.06 12 0.01 767 0.06
Tide Flood 15 0.02 7 0.01 31 0.03 58 0.06 87 0.10 58 0.11 2 0.01 258 0.05
o Ebb 14 0.01 30 0.03 17 0.02 114 0.10 32 0.04 286 0.26 6 0.01 10 0.01 509 0.07
*‘g Time Day 8 0.02 34 0.03 17 0.02 89 0.07 66 0.06 83 0.08 64 0.06 12 0.01 373 0.05
g Night 6 0.01 11 0.01 7 0.01 56 0.06 24 0.04 290 0.28 394 0.09
Surface 9 0.02 19 0.02 3 0.00 18 0.04 48 0.04 151 0.16 52 0.09 9 0.02 309 0.05
Depth Mid 2 0.01 10 0.02 17 0.02 53 0.05 22 0.11 148 0.25 12 0.03 2 0.01 266 0.07
Bottom 3 0.01 16 0.04 4 0.01 74 0.11 20 0.05 74 0.18 1 0.00 192 0.07
Event Total 60 0.04 60
) Flood 47 0.04 47
T | Tide
< Ebb 13 0.03 13
w
D 6 0.01 6
§ Time .ay
T Night 54 0.06 54
g Surface 33 0.07 33
Depth Mid 19 0.02 19
Bottom 8 0.04 8
Event Total 27 0.02 1 0.01 4 0.02 4
) Flood 11 0.01 1 0.01 0
Tide
g Ebb 16 0.02 4 0.02 4
- Day 12 0.01 0
o | Time -
a Night 15 0.02 1 0.01 4 0.02 4
< Surface 14 0.02 0
Depth Mid 4 0.01 1 0.01 0
Bottom 9 0.02 4 0.02 4
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TABLE 1

SUMMARY OF ICHTHYOPLANKTON SAMPLING RESULTS

ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

S Event 1 2 3 4 5 6 7 8
E= 2013 2013
g Date 4/17/2013 4/24-4/25 4/30-5/1 5/9/2013 5/13/2013 5/20/2013 5/30/2013 6/6/2013 Total | Average
'2 Water Temp (°C) 13.7 14.4 15.2 17.8 16.2 18.9 21.8 21.9 Counts | Density
o Parameters Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density
Event Total 141 0.07 101 0.07 172 0.08 1783 | 0.49 237 0.15 261 0.14 3 0.01 12 0.01 2710 0.16
é Tide Flood 65 0.07 87 0.11 107 0.07 207 0.16 49 0.06 152 0.15 8 0.02 675 0.10
e Ebb 76 0.06 14 0.02 65 0.08 1576 [ 0.83 188 0.24 109 0.13 3 0.01 4 0.01 2035 0.24
E Time Day 14 0.01 4 0.01 29 0.03 175 0.18 9 0.02 4 0.01 3 0.01 238 0.05
o Night 127 0.11 97 0.10 143 0.10 1608 [ 0.72 228 0.19 257 0.21 12 0.01 2472 0.22
‘é Surface 20 0.03 33 0.04 292 0.39 41 0.05 3 0.01 1 0.01 390 0.08
% | Depth Mid 33 0.05 58 0.11 49 0.07 465 0.39 96 0.25 128 0.11 3 0.01 832 0.14
Bottom 88 0.11 43 0.04 90 0.12 1026 | 0.60 100 0.19 133 0.21 0.02 1488 0.21
Event Total 30 0.02 82 0.04 104 0.05 267 0.10 796 0.29 | 4484 | 1.66 1091 | 0.66 243 0.12 7097 0.39
Tide Flood 10 0.01 53 0.06 27 0.03 88 0.07 322 0.22 1616 | 1.24 661 0.82 100 0.12 2877 0.33
o Ebb 20 0.02 29 0.03 77 0.06 179 0.14 474 0.36 | 2868 | 2.07 430 0.49 143 0.11 4220 0.44
% Time Day 13 0.01 57 0.05 79 0.06 129 0.10 624 0.44 1687 1.15 1091 | 0.66 235 0.20 3915 0.35
= Night 17 0.02 25 0.04 25 0.03 138 0.09 172 0.13 | 2797 | 2.16 8 0.01 3182 0.43
o Surface 12 0.01 28 0.03 17 0.02 75 0.07 346 0.29 | 2664 | 2.76 882 1.48 211 0.22 4235 0.55
Depth Mid 6 0.02 38 0.07 33 0.06 24 0.04 248 0.31 931 1.16 200 0.47 27 0.03 1507 0.30
Bottom 12 0.02 16 0.04 54 0.06 168 0.17 202 0.26 889 1.05 9 0.02 5 0.02 1355 0.27
Event Total 30 0.02 20 0.03 202 0.14 98 0.05 22 0.02 1 0.00 1 0.00 374 0.06
Tide Flood 19 0.03 6 0.01 54 0.06 6 0.02 85 0.03
® Ebb 11 0.01 20 0.03 196 0.24 44 0.04 16 0.02 0.00 0.00 289 0.07
g Time Day 20 0.02 20 0.03 170 0.18 86 0.07 14 0.02 0.00 0.00 312 0.07
S Night 10 0.02 32 0.05 12 0.02 8 0.02 62 0.02
'5 Surface 6 0.01 2 0.01 1 0.00 40 0.05 2 0.01 51 0.02
Depth Mid 10 0.03 2 0.01 85 0.15 30 0.15 8 0.02 1 0.00 1 0.00 137 0.06
Bottom 14 0.02 16 0.07 116 0.18 28 0.03 12 0.03 186 0.07
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TABLE 1
SUMMARY OF ICHTHYOPLANKTON SAMPLING RESULTS
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH
WILMINGTON, DELAWARE

S Event 1 2 3 4 5 6 7 8
F= 2013 2013
:g Date 4/17/2013 4/24-4/25 4/30-5/1 5/9/2013 5/13/2013 5/20/2013 5/30/2013 6/6/2013 Total | Average
5 Water Temp (°C) 13.7 14.4 15.2 17.8 16.2 18.9 21.8 21.9 Counts | Density
8 Parameters Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density | Count | Density
Event Total 57 0.04 93 0.04 484 0.18 223 0.09 212 0.08 37 0.03 63 0.03 1169 0.08
Tide Flood 42 0.05 10 0.01 334 0.26 109 0.08 44 0.04 18 0.03 38 0.04 595 0.08
§ Ebb 15 0.03 83 0.07 150 0.10 114 0.10 168 0.12 19 0.04 25 0.02 574 0.08
a Time Day 54 0.05 73 0.06 100 0.08 123 0.11 112 0.08 37 0.03 34 0.02 533 0.06
% Night 3 0.01 20 0.02 384 0.28 100 0.07 100 0.08 29 0.04 636 0.10
= Surface 7 0.01 8 0.01 252 0.28 107 0.09 66 0.07 8 0.03 12 0.01 460 0.08
Depth Mid 18 0.05 25 0.05 90 0.11 42 0.07 100 0.12 26 0.06 22 0.03 323 0.08
Bottom 32 0.05 60 0.07 142 0.15 74 0.09 46 0.05 3 0.01 29 0.04 386 0.07
Event Total 7 0.01 77 0.03 122 0.05 460 0.12 1318 [ 0.55 1395 | 0.54 88 0.06 40 0.02 3507 0.20
Tide Flood 6 0.01 62 0.05 10 0.01 127 0.07 | 1072 | 0.74 776 0.61 65 0.09 30 0.04 2148 0.23
Ebb 1 0.00 15 0.02 112 0.09 333 0.18 246 0.27 619 0.47 23 0.03 10 0.01 1359 0.16
E Time Day 63 0.06 96 0.09 88 0.05 350 0.25 243 0.19 88 0.06 30 0.04 958 0.11
S Night 7 0.01 14 0.01 26 0.02 372 0.21 968 1.01 1152 | 0.89 10 0.01 2549 0.30
Surface 1 0.00 12 0.02 18 0.02 131 0.10 760 0.91 610 0.65 41 0.07 23 0.04 1596 0.25
Depth Mid 4 0.03 26 0.04 54 0.07 99 0.07 336 0.42 454 0.58 42 0.06 9 0.02 1024 0.18
Bottom 2 0.01 39 0.05 50 0.08 230 0.20 222 0.36 331 0.39 5 0.03 8 0.02 887 0.17
Event Total 19 0.05 6 0.01 25
o Tide Flood 5 0.01 5
2 Ebb 19 0.05 1 0.00 20
= . Day 19 0.05 6 0.01 25
€] Time
9 Night
'g Surface 1 0.004 1 0.004 2
Depth Mid 18 0.10 1 0.005 19
Bottom 4 0.02 4
Notes:
1. = No specimens in this category were identified in the sample.
2. Count = Number of specimens identified in the sample
3. Density = Number (count) of identified specimens in the sample per sample water volume

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed Sedcon® Turbo System Installation, Magellan Terminal Berth, Christina River
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Wilmington, Delaware" and should only be viewed in that context.
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TABLE 2
SUMMARY OF PHYSIOCHEMICAL DATA
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN TERMINAL BERTH
WILMINGTON, DELAWARE

Sampling Event 1 2 3 4 5 6 7 8

Surface 13.79 14.60 15.40 17.62 16.00 18.91 22.13 22.09

Average Water Temperature (°C) Depth Mid 13.68 14.39 15.19 17.91 16.30 18.69 21.68 21.87
Bottom 13.63 14.34 15.09 17.76 16.20 18.74 21.64 21.75
Average 13.70 14.44 15.22 17.76 16.17 18.78 21.82 21.90
Surface 0.20 0.20 0.20 0.25 0.20 0.20 0.25 0.25

Average Water Salinity (ppt) Depth Mid 0.22 0.20 0.20 0.25 0.20 0.20 0.25 0.28
Bottom 0.22 0.20 0.20 0.30 0.20 0.20 0.25 0.28
Average 0.22 0.20 0.20 0.27 0.20 0.20 0.25 0.27
Surface 9.45 9.33 8.62 7.75 7.99 7.52 7.74 6.40
Average Water Dissolved Oxygen (mg/L) Depth Mid 9.55 9.45 8.72 7.95 8.24 7.67 7.84 6.50

Bottom 9.51 9.38 8.74 7.85 8.10 7.63 7.75 6.47
Average 9.50 9.39 8.69 7.85 8.11 7.61 7.78 6.46

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System Installation, Magellan Terminal Berth, Christina
River Wilmington, Delaware" and should only be viewed in that context.
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TABLE 3.A

STRIPED BASS EGG DENSITIES BY SAMPLING EVENT

ENTRAINMENT IMPACT ASSESSMENT

MAGELLAN CHRISTINA RIVER BERTH
WILMINGTON, DELAWARE

Cumulative . Cumulative
Cumulative R X Water Column Water Column
Count of Density of Striped . . . .
. . ) Sample Density of Striped | Density of Striped
Sampling Sampling | Striped Bass Bass Eggs By
Volume Bass Eggs Bass Eggs
Event Depth Eggs Depth
(Sampling Event) | (Sampling Period)
(#) (m’) (#/m’) (#/m’) (#/m’)
1 Surface 83 939 0.088
1 Mid-Depth 83 751 0.11 0.130
1 Bottom 159 818 0.194
2 Surface 95 967 0.098
2 Mid-Depth 41 663 0.062 0.156
2 Bottom 236 754 0.313
3 Surface 303 1,018 0.298
3 Mid-Depth 713 673 1.06 1.137
3 Bottom 1,808 794 2.28
4 Surface 641 1,072 0.598
4 Mid-Depth 1,550 914 1.70 1.866
4 Bottom 3,378 999 3.38
0.4611
5 Surface 5 1,165 0.004
5 Mid-Depth 8 788 0.01 0.021
5 Bottom 44 791 0.056
6 Surface 15 954 0.016
6 Mid-Depth 5 809 0.01 0.014
6 Bottom 16 880 0.018
7 Surface 8 602 0.01
7 Mid-Depth 2 434 0.005 0.0075
7 Bottom 1 422 0.002
8 Surface 2 1,004 0.002
8 Mid-Depth 0 876 0 0.001
8 Bottom 0 856 0
Cumulative Cumulative Cumulative
. Count of i .
Sampling Striped Bass Sample Density of Striped
Depth Eggs Volume Bass Eggs
Entire
Sampling (#) (m?) (#/m°)
Period Surface 1,152 7,721 0.1492
Mid-Depth 2,402 5,908 0.4066
Bottom 5,642 6,312 0.8938
Combined | 4 156 19,942 0.4611
Depths
Notes:

# = number of ichthyoplankton
m?® = cubic meters (volume)
#/m> = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System

Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
Duffield Associates, Inc.
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TABLE 3.B

STRIPED BASS LARVAE DENSITIES BY SAMPLING EVENT
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

CZ?uur::t‘;‘f’e Cumulative [Cumulative Density] Water Column Water Column
i . R Sample of Striped Bass | Density of Striped | Density of Striped
Sampling Sampling | Striped Bass Volume Larvae By Depth Bass Larvae Bass Larvae
Event Depth Larvae
(Sampling Event) | (Sampling Period)
(#) (m’) (#/m’) (#/m’) (#/m’)
1 Surface 17 939 0.0181
1 Mid-Depth 9 751 0.0120 0.018
1 Bottom 20 818 0.0245
2 Surface 79 967 0.082
2 Mid-Depth 82 663 0.124 0.148
2 Bottom 193 754 0.256
3 Surface 126 1,018 0.124
3 Mid-Depth 392 673 0.583 0.694
3 Bottom 1,206 794 1.52
4 Surface 6,910 1,072 6.445
4 Mid-Depth 5,363 914 5.87 6.839
4 Bottom 8,140 999 8.15
2.052
5 Surface 5,796 1,165 4.975
5 Mid-Depth 5,556 788 7.05 5.306
5 Bottom 3,206 791 4.05
6 Surface 224 954 0.235
6 Mid-Depth 545 809 0.673 0.5891
6 Bottom 788 880 0.896
7 Surface 41 602 0.068
7 Mid-Depth 447 434 1.03 0.518
7 Bottom 267 422 0.633
8 Surface 417 1,004 0.415
8 Mid-Depth 546 876 0.623 0.5534
8 Bottom 551 856 0.644
Cumulative Cumulative [Cumulative Density,
Count of .
Sampling R Sample of Striped Bass
Striped Bass
Depth Volume Larvae
Larvae
Entire
Sampling (#) (m?) (#/m?)
Period Surface 13,610 7,721 1.763
Mid-Depth 12,940 5,908 2.190
Bottom 14,371 6,312 2.272
Combined | 0921 19,942 2.0520
Depths
Notes:

# = number of ichthyoplankton
m?® = cubic meters (volume)
#/m> = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo Systen
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that contex
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TABLE 3.B
STRIPED BASS LARVAE DENSITIES BY SAMPLING EVENT
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH
WILMINGTON, DELAWARE
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TABLE 3.C
RIVER HERRING LARVAE DENSITIES BY SAMPLING EVENT
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH
WILMINGTON, DELAWARE

Cumulative
Count of | Cumulative [Cumulative Density] Water Column Water Column
i . River Sample | of River Herring by| Density of River Density of River
Sampling Sampling Herring Volume Depth Herring Larvae Herring Larvae
Event Depth
Larvae
(Sampling Event) | (Sampling Period)
(#) (m®) (#/m’°) (#/m?®) (#/m?°)
1 Surface 9 939 0.01
1 Mid-Depth 2 751 0.003 0.0056
1 Bottom 3 818 0.004
2 Surface 33 967 0.034
2 Mid-Depth 14 663 0.021 0.030
2 Bottom 25 754 0.033
3 Surface 3 1018 0.0029
3 Mid-Depth 18 673 0.027 0.010
3 Bottom 4 794 0.0050
4 Surface 18 1072 0.017
4 Mid-Depth 53 914 0.058 0.0486
4 Bottom 74 999 0.074
0.0431
5 Surface 48 1165 0.041
5 Mid-Depth 22 788 0.028 0.033
5 Bottom 20 791 0.025
6 Surface 184 954 0.193
6 Mid-Depth 167 809 0.206 0.165
6 Bottom 86 880 0.098
7 Surface 52 602 0.086
7 Mid-Depth 12 434 0.028 0.044
7 Bottom 0 422 0
8 Surface 9 1004 0.0090
8 Mid-Depth 2 876 0.0023 0.0044
8 Bottom 1 856 0.0012
Cumulative
Count of | Cumulative [Cumulative Density
Sampling River Sample of River Herring
Depth Herring Volume Larvae
Entire Larvae
Sampling (#) (m°) (#/m’)
Period Surface 356 7,721 0.046
Mid-Depth 290 5,908 0.049
Bottom 213 6,312 0.034
Combined 859 19,942 0.0431
Depths

Notes:

# = number of ichthyoplankton

m?® = cubic meters (volume)

#/m> = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
Duffield Associates, Inc.
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TABLE 4.A
STRIPED BASS EGG DENSITIES BY TIDE PHASE
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Ebb Tide Flood Tide Water Water
Column Column
Cumulative . Cumulative | Cumulative . Cumulative | Density of | Density of
Cumulative K Cumulative X . .
Sampling Sampling Count of Samble Density of Count of samble Density of | Striped Bass | Striped Bass
Event Depth Striped Bass P Striped Bass | Striped Bass P Striped Bass Eggs Eggs
Volume Volume . .
Eggs Eggs Eggs Eggs (Sampling | (Sampling
Event) Period)
(#) (m’) (#/m’) (#) (m’) (#/m’) (#/m’) (#/m’)
1 Surface 21 498 0.042 62 441 0.14
1 Mid-Depth 18 424 0.042 65 326 0.20 0.130
1 Bottom 68 486 0.14 91 332 0.27
2 Surface 40 454 0.088 55 513 0.11
2 Mid-Depth 12 338 0.035 29 325 0.09 0.156
2 Bottom 190 383 0.496 46 371 0.12
3 Surface 83 527 0.16 220 490 0.449
3 Mid-Depth 421 365 1.15 292 308 0.949 1.137
3 Bottom 1,110 426 2.61 698 368 1.90
4 Surface 351 615 0.570 290 457 0.635
4 Mid-Depth 1,468 497 2.96 82 418 0.20 1.866
4 Bottom 2,832 535 5.29 546 463 1.18
0.4611
5 Surface 0 573 0 5 592 0.01
5 Mid-Depth 0 390 0 8 398 0.02 0.021
5 Bottom 12 364 0.03 32 427 0.07
6 Surface 12 513 0.023 3 441 0.007
6 Mid-Depth 0 424 0 5 386 0.01 0.014
6 Bottom 8 455 0.02 8 425 0.02
7 Surface 0 312 0 8 290 0.03
7 Mid-Depth 0 227 0 2 207 0.01 0.0075
7 Bottom 0 223 0 1 199 0.005
8 Surface 0 627 0 2 377 0.005
8 Mid-Depth 0 520 0 0 356 0 0.001
8 Bottom 0 498 0 0 358 0
Ebb Tide Flood Tide
Water
Cumulative . Cumulative | Cumulative . Cumulative Column
Cumulative K Cumulative i R
Sampling Count of Density of | Count of Density of | Density of
| Sample . . Sample . .
Depth Striped Bass Striped Bass | Striped Bass Striped Bass | Striped Bass
Volume Volume
Entire Eggs Eggs Eggs Eggs Eggs
Sampling
period (#) (m’) (#/m’) (#) (m’) (#/m’) (#/m’)
Surface 507 4,120 0.123 645 3,602 0.179
Mid-Depth 1,919 3,184 0.6027 483 2,724 0.177
Bottom 4,220 3,369 1.252 1,422 2,943 0.4832 0.4611
Combined
6,646 10,673 0.6227 2,550 9,268 0.2751
Depths
Notes:

# = number of ichthyoplankton

3 .
m” = cubic meters (volume)

#/m® = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
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TABLE 4.B
STRIPED BASS LARVAE DENSITIES BY TIDE PHASE
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Ebb Tide Flood Tide Water Water
Column Column
Cumulative . Cumulative | Cumulative i CumulativeD| Density of | Density of
Cumulative K Cumulative ) X X
Sampling Sampling Count of sample Density of Count of . ensity of | Striped Bass | Striped Bass
Event Depth Striped Bass Striped Bass | Striped Bass Striped Bass Larvae Larvae
Volume Volume . .
Larvae Larvae Larvae Larvae (Sampling | (Sampling
Event) Period)
(#) (m’) (#/m’) (#) (m’) (#/m’) (#/m’) (#/m’)
1 Surface 6 498 0.01 11 441 0.025
1 Mid-Depth 8 424 0.02 1 326 0.003 0.018
1 Bottom 18 486 0.037 2 332 0.006
2 Surface 61 454 0.13 18 513 0.035
2 Mid-Depth 61 338 0.18 21 325 0.065 0.148
2 Bottom 121 383 0.316 72 371 0.19
3 Surface 51 527 0.097 75 490 0.15
3 Mid-Depth 284 365 0.778 108 308 0.351 0.6939
3 Bottom 968 426 2.27 238 368 0.646
4 Surface 1,948 615 3.17 4,962 457 10.9
4 Mid-Depth 4,356 497 8.77 1,007 418 241 6.839
4 Bottom 6,432 535 12.02 1,708 463 3.69
5 Surface 4,012 573 7.00 1,784 592 3.01 2.052
5 Mid-Depth 4,174 390 10.7 1,382 398 3.47 5.306
5 Bottom 1,226 364 3.37 1,980 427 4.64
6 Surface 88 513 0.17 136 441 0.308
6 Mid-Depth 315 424 0.744 230 386 0.596 0.589
6 Bottom 636 455 1.399 152 425 0.358
7 Surface 1 312 0.003 40 290 0.14
7 Mid-Depth 207 227 0.91 240 207 1.16 0.518
7 Bottom 119 223 0.533 148 199 0.745
8 Surface 74 627 0.12 343 377 0.910
8 Mid-Depth 208 520 0.400 338 356 0.948 0.553
8 Bottom 395 498 0.794 156 358 0.436
Ebb Tide Flood Tide Water
Cumulative . Cumulative | Cumulative . Cumulative Column
Cumulative K Cumulative K R
Sampling Count of Density of Count of Density of | Density of
Depth Striped Bass Sample Striped Bass | Striped Bass Sample Striped Bass | Striped Bass
Volume Volume
Entire Larvae Larvae Larvae Larvae Larvae
Sampling (#) (m’) (#/m’) (#) (m’) (#/m’) (#/m’)
Period Surface 6,241 4,120 1.515 7,369 3,602 2.046
Mid-Depth 9,613 3,184 3.019 3,327 2,724 1.222
Bottom 9,915 3,369 2.943 4,456 2,943 1.514 2.052
Combined | > 769 10,673 2.4143 15,152 9,268 1.6348
Depths
Notes:

# = number of ichthyoplankton

3 .
m” = cubic meters (volume)

#/m3 = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
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TABLE 4.C
RIVER HERRING LARVAE DENSITIES BY TIDE PHASE
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Ebb Tide Flood Tide Water Water
Column Column
Cumulative Cumulative | Cumulative Cumulative | Density of | Density of
. . Count of | Cumulative | Density of Count of | Cumulative | Density of River River
Sampling Sampling River Sample River River Sample River Herring Herring
Event Depth Herring Volume Herring Herring Volume Herring Larvae Larvae
Larvae Larvae Larvae Larvae (Sampling | (Sampling
Event) Period)
(#) (m’) (#/m’) (#) (m’) (#/m’) (#/m’) (#/m’)
1 Surface 9 498 0.02 0 441 0
1 Mid-Depth 2 424 0.005 0 326 0 0.006
1 Bottom 3 486 0.006 0 332 0
2 Surface 21 454 0.046 12 513 0.023
2 Mid-Depth 7 338 0.02 7 325 0.02 0.030
2 Bottom 18 383 0.047 7 371 0.02
3 Surface 2 527 0.004 1 490 0.002
3 Mid-Depth 13 365 0.036 5 308 0.02 0.010
3 Bottom 2 426 0.005 2 368 0.005
4 Surface 10 615 0.016 8 457 0.02
4 Mid-Depth 40 497 0.081 13 418 0.031 0.049
4 Bottom 64 535 0.12 10 463 0.022
5 Surface 24 573 0.042 24 592 0.041 0.0431
5 Mid-Depth 0 390 0 22 398 0.055 0.033
5 Bottom 8 364 0.02 12 427 0.028
6 Surface 92 513 0.18 92 441 0.21
6 Mid-Depth 143 424 0.338 24 386 0.062 0.165
6 Bottom 68 455 0.150 18 425 0.042
7 Surface 2 312 0.006 50 290 0.17
7 Mid-Depth 4 227 0.02 8 207 0.04 0.044
7 Bottom 0 223 0 0 199 0
8 Surface 7 627 0.01 2 377 0.005
8 Mid-Depth 2 520 0.004 0 356 0 0.0044
8 Bottom 1 498 0.002 0 358 0
Ebb Tide Flood Tide Water
Cumulative CumulativeD| Cumulative Cumulative Column
X Count of | Cumulative | ensity of Count of | Cumulative | Density of | Density of
Sampling . . . . .
River Sample River River Sample River River
Depth Herring Volume Herring Herring Volume Herring Herring
S Entilr.e Larvae Larvae Larvae Larvae Larvae
period (#) m) | @) | @ m) | ) | wm)
Surface 167 4,120 0.0405 189 3,602 0.0525
Mid-Depth 211 3,184 0.0663 79 2,724 0.029
Bottom 164 3,369 0.0487 49 2,943 0.017 0.0431
Combined 542 10,673 0.0508 317 9,268 0.0342
Depths
Notes:

# = number of ichthyoplankton

3 .
m” = cubic meters (volume)

#/m® = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
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TABLE 5.A

STRIPED BASS EGG DENSITIES BY DAY/NIGHT
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Daytime Nighttime Water Water
Column Column
Cumulative . Cumulative eITHIIETIY . (o[, UIEYA- W Density of | Density of
Cumulative K Cumulative ) . .
Sampling Sampling Count of Samble Density of Count of Samble DT A 3l Striped Bass | Striped Bass
Event Depth Striped Bass P Striped Bass [S{[JJ=LR:EHS P Striped Bass Eggs Eggs
Volume Volume . .
Eggs Eggs Eggs Eggs (Sampling | (Sampling
Event) Period)
(#) (m®) (#/m’) (#) (m®) (#/m’) (#/m’) (#/m’)
1 Surface 39 498 0.078
1 Mid-Depth 17 415 0.041 0.130
1 Bottom 72 454 0.16
2 Surface 22 438 0.050 529
2 Mid-Depth 10 325 0.031 0.156
2 Bottom 170 404 0.421 350
3 Surface 221 562 0.39 456
3 Mid-Depth 388 344 1.13 1.137
3 Bottom 1,282 421 3.04 373
4 Surface 57 478 0.119 594
4 Mid-Depth 78 394 0.20 1.866
4 Bottom 1,882 437 4.31
0.4611
5 Surface 5 594 0.01 571
5 Mid-Depth 8 403 0.02 385 0.021
5 Bottom 44 415 0.11 376
6 Surface 3 484 0.006 470
6 Mid-Depth 3 419 0.01 390 0.014
6 Bottom 8 452 0.02 428
7 Surface 8 602 0.01 No Data No Data
7 Mid-Depth 2 434 0.005 No Data No Data 0.0075
7 Bottom 1 422 0.002 No Data No Data
8 Surface 2 472 0.004
8 Mid-Depth 0 431 0 0.001
8 Bottom 0 406 0
Daytime Nighttime Water
Cumulative . Cumulative OV [uIFIENIVS . Cumulative Column
) Cumulative . Cumulative . .
Sampling Count of Density of Count of DIGISIAIE Density of
) Sample . . Sample . .
Depth Striped Bass Striped Bass gl R ER N[ LEER Striped Bass
Volume Volume
Entire Eggs Eggs Eggs Eggs Eggs
Samplne (#) (m) | /m) (#) m) | ey ECEN
erlo Surface 357 4,129 0.086
Mid-Depth 506 3,165 0.1599
Bottom 3,459 3,411 1.014 0.4611
Combined
4,322 10,705 0.4037
Depths
Notes:

# = number of ichthyoplankton
m?® = cubic meters (volume)
#/m3 = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
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TABLE 5.B
STRIPED BASS LARVAE DENSITIES BY DAY/NIGHT
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH
WILMINGTON, DELAWARE

Daytime Nighttime Water Water
Column Column
Cumulative X CumulativeD oG TTETGY] . [of1,,UIEYA- M Density of | Density of
Cumulative . Cumulative X . .
Sampling Sampling Count of sample ensity of Count of sample DITNAA Il Striped Bass | Striped Bass
Event Depth Striped Bass Striped Bass B[ L ENS Striped Bass Larvae Larvae
Volume Volume . .
Larvae Larvae Larvae Larvae (Sampling | (Sampling
Event) Period)
(#) (m?) (#/m’) (#/m’) (#/m’) (#/m’)
1 Surface 14 498 0.03
1 Mid-Depth 4 415 0.01 0.018
1 Bottom 19 454 0.042 | 364 |
2 Surface 39 438 0.09 | 529 |
2 Mid-Depth 14 325 0.04 338 0.148
2 Bottom 156 404 0.386
3 Surface 29 562 0.052
3 Mid-Depth 268 344 0.779 329 0.6939
3 Bottom 904 421 2.15
4 Surface 54 478 0.11 594
4 Mid-Depth 927 394 2.35 520 6.839
4 Bottom 4,604 437 10.53
5 Surface 3,136 594 5.28 2052
5 Mid-Depth | 4,046 403 10.0 5.306
5 Bottom 1,074 415 2.59
6 Surface 16 484 0.03
6 Mid-Depth 241 419 0.575 0.589
6 Bottom 408 452 0.903
7 Surface 41 602 0.068 NoData | NoData |
7 Mid-Depth 447 434 1.03 NoData | NoData | 0.518
7 Bottom 267 422 0.633 NoData | NoData |
8 Surface 13 472 0.03 533
8 Mid-Depth 233 431 0.541 0.553
8 Bottom 301 406 0.741
Daytime Nighttime Water
Cumulative i Cumulative JeITHIIETIY . Cumulative Column
Cumulative i Cumulative ) .
Sampling Count of Density of JEEeLIT ¥ DIELGAAEE Density of
Depth Striped Bass Sample Striped Bass [S{[JJ=LR:EHS Sample S L R:EIY Striped Bass
Volume Volume
Entire Larvae Larvae Larvae Larvae Larvae
Sampling (#) (m®) (#/m’) (#) (m®) (#/m’) (#/m)
Period Surface 3,342 4,129 0.809
Mid-Depth 6,180 3,165 1.953
Bottom 7,733 3,411 2.267 2.052
Combined |, 555 10,705 1.6119
Depths
Notes:

# = number of ichthyoplankton
m?® = cubic meters (volume)

#/m3 = number of ichthyoplankton per cubic meter (density)

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
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TABLE 5.C

RIVER HERRING LARVAE DENSITIES BY DAY/NIGHT

ENTRAINMENT IMPACT ASSESSMENT

MAGELLAN CHRISTINA RIVER BERTH
WILMINGTON, DELAWARE

Daytime
Cumulative Cumulative
. . Count of | Cumulative | Density of
Sampling Sampling River Sample River
Event Depth Herring Volume Herring
Larvae Larvae
(#) (m®) (#/m’)
1 Surface 5 498 0.02
1 Mid-Depth 0 415 0.000
1 Bottom 3 454 0.007
2 Surface 16 438 0.037
2 Mid-Depth 9 325 0.03
2 Bottom 21 404 0.052
3 Surface 2 562 0.004
3 Mid-Depth 13 344 0.038
3 Bottom 2 421 0.005
4 Surface 18 478 0.038
4 Mid-Depth 13 394 0.033
4 Bottom 58 437 0.13
5 Surface 24 594 0.040
5 Mid-Depth 22 403 0.05
5 Bottom 20 415 0.05
6 Surface 56 484 0.12
6 Mid-Depth 23 419 0.055
6 Bottom 10 452 0.022
7 Surface 52 602 0.086
7 Mid-Depth 12 434 0.028
7 Bottom 0 422 0
8 Surface 9 472 0.02
8 Mid-Depth 2 431 0.005
8 Bottom 1 406 0.002
Daytime
Cumulative Cumulative
. . Count of | Cumulative | Density of
Sampling Sampling River Sample River
Event Depth Herring Volume Herring
Larvae Larvae
(#) (m®) (#/m’)
SPAWNING | g face 182 4,129 0.0441
Season
SPawning |\ 14 Depth 94 3,165 0.030
Season
SPawning |- g tom 115 3,411 0.0337
Season
Spawning Combined 301 10,705 0.0365
Season Depths
Notes:

# = number of ichthyoplankton

3 .
m” = cubic meters (volume)

#af/m3 = number of ichthyoplankton per cubic meter (density)

Nighttime

Cumulative
Density of
River
Herring
Larvae

Cumulative
Count of
River
Herring
Larvae

Cumulative
Sample
Volume

(#/m°)

(#) (m’)
441
336
364
529
338
350
456
329
373
594
520
562
571
385
376
470
390
428

No Data

No Data

No Data
533
445
449

No Data

No Data

Nighttime

Cumulative

Density of
River

Cumulative
Count of
River
Herring Herring
Larvae Larvae

#) (#/m®)

Cumulative
Sample
Volume

Water
Column
Density of
River
Herring
Larvae
(Sampling
Event)
(#/m’)

Water
Column
Density of
River
Herring
Larvae
(Sampling
Period)
(#/m’)

0.006

0.030

0.010

0.049

0.033

0.165

0.044

0.0044

0.0431

Water
Column
Density of
River
Herring
Larvae
(#/m’)

0.0431

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System
Installation, Magellan Terminal Berth, Christina River, Wilmington, Delaware," and should only be viewed in that context.
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Table 6.A - Estimates of Population, Entrained Populations and Impact By Event

TABLE 6
POPULATION AND ENTRAINMENT ESTIMATES BY TIDE PHASE
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Impact Per Event
Event 1 Event 2 Event 3 Event 4
River
Classification Depth Tide . 3
Discharge (m®) River Entrained River Entrained River Entrained River Entrained
3 3) . ) Total Impact . 3) . ) Total Impact . 3) . ) Total Impact i 3) . ) Total Impact
Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population
(#) (#) Ebb | Flood (#) (#) Ebb | Flood (#) (#) Ebb | Flood (#) (#) Ebb | Flood
Surface Ebb 9,400,000 0.01 226,000 0.13 2,527,000 0.097 1,819,000 3.17 59,516,000
Flood 8,900,000 0.025 444,000 0.035 624,000 0.15 2,722,000 10.9] 193,339,000
Striped Bass Larvae Mid Ebb 4,900,000 0.02 185,000 3,600 0.47% 0.11% 0.18 1,766,000 33,900 0.46% 0.40% 0.778 7,623,000 146,500 0.46% 0.55% 8.77 85,941,000 1,652,000 0.63% 0.18%
Flood 4,700,000 0.003 29,000 600 0.065 608,000 12,200 0.351 3,300,000 66,100 241 22,672,000 454,400
Bottom Ebb 4,900,000 0.037 363,000 0.316 3,098,000 2.27 22,265,000 12.02] 117,776,000
Flood 4,700,000 0.006 57,000 0.19 1,823,000 0.646 6,075,000 3.69| 34,649,000
Surface Ebb 9,400,000 0.042 792,000 0.088 1,657,000) 0.16 2,960,000) 0.570] 10,724,000
Flood 8,900,000 0.14 2,503,000 0.11 1,907,000 0.449 7,985,000 0.635] 11,300,000
Ebb 4,900,000 0.042 416,000 8,000 0.035 347,000 6,700 1.15 11,300,000 217,200 2.96 28,963,000 556,800
. Mid ,900, A A 319 549 ) 2 109 439 ,300, , 559 519 ,963, A 619 159
Striped Bass Eggs ' Flood 4,700,000 020] 1,871,000 37,500 031 | 054% 0.09 840,000 1800 O10% | 043% 0943] 8923000 178,800 o | O51% 020] 1,846,000 37,000 O61% | 015%
Bottom Ebb 4,900,000 0.14 1,372,000 0.496 4,864,000 2.61] 25,531,000 5.29| 51,856,000
Flood 4,700,000 0.27 2,577,000 0.12 1,165,000 1.90 17,818,000 1.18 11,076,000
Surface Ebb 9,400,000 0.02 339,000 0.046 870,000 0.004 71,000 0.016 306,000
Flood 8,900,000 0 0 0.023 416,000 0.002 36,000 0.02 312,000
. N . . .
River Herring Larvae Mid Ebb 4,900,000 0.005 46,000 900 0.20% o 0.021 203,000 3,900 0.25% 0.52% 0.036 349,000 6,700 1.44% 1.29% 0.081 789,000 15,200 0.67% 0.73%
Flood 4,700,000 0 0 0 Impact 0.022 203,000 4,100 0.02 153,000 3,100 0.031 293,000 5,900
Bottom Ebb 4,900,000 0.006 61,000 0.047 461,000 0.005 46,000 0.12 1,172,000
Flood 4,700,000 0 0 0.019 177,000 0.005 51,000 0.022 203,000
Impact Per Event
River Event 5 Event 6 Event 7 Event 8
Classification Depth Tide X 3
Discharge (m°)
River Entrained River Entrained River Entrained River Entrained
3 3) A ) Total Impact . 3) A ) Total Impact i 3) A ) Total Impact i 3) A ) Total Impact
Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population
(#) (#) Ebb Flood (#) (#) Ebb Flood (#) (#) Ebb Flood (#) (#) Ebb Flood
Surface Ebb 9,400,000 7.00[ 131,656,000 0.17 3,228,000 0.003 60,000 0.12 2,217,000
Flood 8,900,000 3.01 53,636,000 0.308 5,487,000 0.14 2,457,000 0.910 16,197,000
Striped Bass Larvae Mid Ebb 4,900,000 10.7| 104,873,000 2,016,000 0.75% 0.50% 0.744 7,288,000 140,100 0.58% 0.78% 0.91 8,955,000 172,100 1.21% 1.07% 0.400 3,923,000 75,400 0.54% 0.61%
Flood 4,700,000 3.47 32,651,000 654,400 0.596 5,602,000 112,300 1.16 10,885,000 218,100 0.948 8,916,000 178,700
Bottom Ebb 4,900,000 3.37 33,012,000 1.399 13,709,000 0.533 5,227,000 0.794 7,778,000
Flood 4,700,000 4.64] 43,611,000] 0.358 3,362,000 0.745 7,001,000 0.436 4,097,000
Surface Ebb 9,400,000 0 0 0.023 440,000 0 0 0 0
Flood 8,900,000 0.01 150,000 0.007 121,000 0.03 491,000 0.005 94,000
Ebb 4,900,000 0 0 0 No 0 0 0 No 0 0 0 No 0 0 0 No No
Striped Bass E Mid — 0.36% 0.57% 0.29%
fiped Bass tges ! Flood 4,700,000 0.02 189,000 3,800] Impact o 0.01 122,000 2,400| Impact o 0.01 91,000 1,800| Impact o 0 0 0| Impact | Impact
Bottom Ebb 4,900,000 0.03 323,000 0.02 172,000 0 0 0 0
Flood 4,700,000 0.07 705,000 0.02 177,000 0.005 47,000 0 0
Surface Ebb 9,400,000 0.042 788,000 0.18 3,375,000 0.006 120,000 0.01 210,000
Flood 8,900,000 0.041 722,000 0.21 3,712,000 0.17 3,071,000 0.005 94,000
N . . .
River Herring Larvae Mid Ebb 4,900,000 0 0 0 o 0.69% 0.338 3,309,000 63,600 0.78% 0.25% 0.02 173,000 3,300 1.13% 0.21% 0.004 38,000 700! 0.26% 0.00%
Flood 4,700,000 0.055 520,000 10,400| Impact 0.062 585,000 11,700 0.04 363,000 7,300 0 0 0|
Bottom Ebb 4,900,000 0.02 215,000 0.150 1,466,000 0 0 0.002 20,000
Flood 4,700,000 0.028 264,000 0.042 398,000 0 0 0 0

TABLE 6.B - Cumulative Estimates of Populations, Entrained Populations and Impac

t

Cumulative River Population During 57 day
Sampling Period

Unaltered Operation of System

Suspended Operation for Four Peak Weeks

Suspend Ebb Tide Operations

Cumulative Population Entrained During

Entrainment

Cumulative Population Entrained During

Entrainment

Cumulative Population Entrained During

Entrainment

Classification Depth Sampling Period Sampling Period Sampling Period
as a Percent as a Percent as a Percent
Ebb Tide Flood Tide Combined Ebb Tide Flood Tide Combined of Population Ebb Tide Flood Tide Combined of Population Ebb Tide Flood Tide Combined of Population
Surface 1,240,990,000{ 1,365,606,000
Striped Bass Larvae Mid 1,321,399,000{ 547,423,000| 6,248,436,000| 25,400,600 | 10,971,300 36,371,900 0.58% 1,961,100 2,855,000 4,816,100 0.08% 0 10,971,300 10,971,300 0.18%
Bottom 1,151,827,000 621,191,000
Surface 89,422,000 152,383,000
Striped Bass Eggs Mid 222,546,000 109,008,000 1,290,060,000| 4,278,200 | 2,183,700 6,461,900 0.50% 96,200 375,900 472,100 0.04% 0 2,183,700 2,183,700 0.17%
Bottom 479,972,000 236,729,000
Surface 51,032,000 68,397,000
River Herring Larvae Mid 42,404,000 15,798,000| 210,392,000 814,800 317,000 1,131,800 0.54% 57,700 75,700 133,400 0.06% 0 317,000 317,000 0.15%
Bottom 24,600,000 8,161,000

Notes:

# = population (number) of ichthyoplankton

3 .
m” = cubic meters (Volume), where:

Volume of water passing through SedCon® turbo system was calculated as follows: unit flow x unit runtime x 7 units per cycle x 2 cycles per ebb tides or flood tides

Volume of water passing Magellan's berth was calculated per Appendix C, accounting for two flood tides and two ebb tides per day

#/m’ = density (number of ichthyoplankton per volume of water

Population = density (#/mz) x volume of water
Cumulative populations = summation of sampling event poulations multiplied by the number of days applicable to the sampling event

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System Installation, Magellan Terminal Berth, Christina River
Wilmington, Delaware" and should only be viewed in that context.

Duffield Associates Inc.
P.N. 8090.LI
July 2014



POPULATION AND ENTRAINMENT ESTIMATES BY DAY AND NIGHT

TABLE 7

ENTRAINMENT IMPACT ASSESSMENT

MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Table 7.A - Estimates of Popul. Entrained Polul; and Impact by Event
Impact Per Event
ieh River Event 1 Event 2 Event 3 Event 4
Classification Depth ng. t Discharge
Condition 3 River Entrained River Entrained River Entrained River Entrained
(m?) 3) . ) Total Impact 3) . ) Total Impact 3) . ) Total Impact 3) . ) Total Impact
Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population
(#) (#) Day Night (#) (#) Day Night (#) (#) Day Night (#) (#) Day Night
surface Day 18,300,000} 0.03 515,000) 0.09 1,628,000] 0.052 944,000) 0.11 2,066,000
Night 18,300,000 0.007 124,000 0.076] 1,384,000 0.21] 3,897,000 11.5] 211,298,000
Striped Bass Larvae Mid pay 9,600,000 0.01] 93,000 1,800 oo | 0.96% 0.04] 414,000 8100 o 1roe | 0.87% 0.779 7,481,000| 146,800 o | 0 260 235 22,562,000 442,000 oo | oas
Night 9,600,000} 0.015 143,000 2,800 0.201 1,929,000 37,800 0.377 3,621,000 71,000 8.53 81,927,000  1,607,700)
Bottom Day 9,600,000 0.042 402,000 0.386 3,706,000 2.15| 20,605,000 10.53|  101,125,000|
Night 9,600,000 0.003 26,000 0.11 1,015,000 0.809 7,770,000 6.30] 60,454,000
Surface Day 18,300,000 0.078 1,433,000 0.050] 919,000 0.39, 7,195,000 0.119 2,180,000
Night 18,300,000} 0.10) 1,825,000 0.14] 2,525,000 0.180 3,294,000 0.984| 17,999,000
. . Day 9,600,000} 0.041 393,000 7,700 0.031 296,000 5,800 1.13 10,830,000 212,500 0.20] 1,898,000 37,300
Mid ,600, 3 , 239 629 A ) 119 339 ,830, ) 459 719 ,898, , 089 759
Striped Bass Eggs ' Night 9,600,000 0.20) 1,888,000 37,100 0.23% | 0.62% 0.09 879,000 17,300 0.11% | 0.33% 0.988 9,489,000 186,200 0.45% | 0.71% 2.83| 27,186,000 533,500 0.08% | 0.75%
Bottom Day 9,600,000} 0.16, 1,522,000 0.421 4,039,000 3.04 29,221,000 4.31 41,337,000
Night 9,600,000} 0.24, 2,297,000) 0.19 1,810,000 1.41 13,533,000 2.66 25,577,000
Surface Day 18,300,000 0.02] 330,000 0.037 668,000) 0.004 65,000 0.038] 689,000
Night 18,300,000 0 166,000 0.032 588,000 0.002] 40,000 0 [4)
N . . .
River Herring Larvae Mid D_ay 9,600,000 0 0 0 ° 0.49% 0.03 266,000 5200 0.36% | 0.33% 0.038 363,000 7,100 1.50% 1.22% 0.033 316,000 6,200 0.27% 1.43%
Night 9,600,000 0.006! 57,000 1,100| Impact 0.01 142,000 2,800 0.02! 146,000 2,900 0.077| 739,000 14,500
Bottom Day 9,600,000} 0.007 63,000 0.052 499,000 0.005 46,000 0.13 1,274,000
Night 9,600,000} 0| 0| 0.01 110,000 0.005 51,000 0.028] 274,000
Impact Per Event
Light ) River Event 5 Event 6 Event 7 Event 8
Classification Depth . Discharge
Condition 3
(m’) River Entrained River Entrained River Entrained River Entrained
3 3) . ) Total Impact 3 3) . ) Total Impact 5 3) . ) Total Impact 3 3) . ) Total Impact
Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population Density (#/m Population | Population
(#) (#) Day Night (#) (#) Day Night (#) (#) Day Night (#) (#) Day Night
surface Day 18,300,000} 5.28] 96,554,000 0.03 605,000] 0.068 1,246,000 0.03 504,000)
Night 18,300,000 4.66, 85,314,000 0.443 8,105,000 No Data _ [No Data 0.759 13,884,000
Striped Bass Larvae Mid pay 9,600,000 10.0| 96,452,000 1,892,700 ( onp | o 420 0.575 5,519,000 108300 oo | 0610 1.03 9,892,000 194100 1 120 | o Data 0.541] 5,189,000 101,800 oo | 0510
Night 9,600,000} 3.92 37,631,000 738,500 0.779 7,479,000) 146,800 No Data _ [No Data No Data 0.703 6,753,000 132,500
Bottom Day 9,600,000 2.59| 24,857,000 0.903 8,667,000 0.633 6,077,000| 0.741 7,114,000|
Night 9,600,000 5.67 54,444,000 0.888 8,529,000 No Data No Data 0.556 5,340,000
Surface Day 18,300,000 0.01! 154,000 0.006 113,000 0.01! 243,000 0.004 78,000
Night 18,300,000 0] 0] 0.026 468,000 No Data No Data 0 0]
Striped Bass Eggs Mid I?av 9,600,000 0.02 191,000 3,700 0.27% No 0.01 69,000 1,300 0.37% 0.14% 0.005 44,000 900 0.29% | No Data 0| 0 0| No No
Night 9,600,000 0, 0, 0, Impact 0.01 49,000 1,000 No Data No Data No Data 0 0, 0| Impact | Impact
Bottom Day 9,600,000 0.11! 1,018,000 0.02 170,000 0.002] 23,000 0 o)
Night 9,600,000 o) 0 0.02 180,000 No Data No Data 0 o)
Surface Day 18,300,000} 0.040 739,000 0.12 2,117,000 0.086 3,162,000 0.02 349,000
Night 18,300,000 0.042 770,000 0.273 4,988,000 No Data No Data 0 0]
. . . . N
River Herring Larvae Mid I?av 9,600,000 0.05 524,000 10,300 0.60% 0.00% 0.055 527,000 10,300 0.36% 0.68% 0.028] 266,000 5,200 0.15% | No Data 0.005 45,000 900 0.22% o
Night 9,600,000 0, 0, 0, 0.369 3,542,000 69,500 No Data No Data No Data 0 0 0 Impact
Bottom Day 9,600,000 0.05 463,000 0.022 212,000 0 o) 0.002 24,000
Night 9,600,000 0 o) 0.18 1,706,000 No Data No Data 0 o)
TABLE 7.B - C I of Population, Entrained Popul. and Impact
. . . . Unaltered Operation of System Suspend Night Operations for Eight Weeks Suspend Day Operations for Eight Weeks
Cumulative River Population During - - - - - - - - - - n "
. . Cumulative Population Entrained During . Cumulative Population Entrained During ) Cumulative Population Entrained During .
e . Sampling Period . . Entrainment . . Entrainment . N Entrainment
Classification Depth Period Sampling Period Period
as a Percent as a Percent as a Percent
Daytime Nighttime Combined Daytime Nighttime Combined of Population Daytime Nighttime Combined of Popul Daytime Nighttime Combined of Population
Surface 724,311,000] 1,664,873,000]
Striped Bass Larvae Mid 996,633,000] 758,350,000/ 5,933,964,000| 19,556,400 | 14,881,200 34,437,600 0.58% 19,556,400 0 19,556,400 0.33% 0 14,881,200 14,881,200 0.25%
Bottom 968,001,000| 821,796,000
Surface 93,475,000 134,247,000
Striped Bass Eggs Mid 111,924,000) 213,125,000 1,277,827,000| 2,195,600 4,183,300 6,378,900 0.50% 2,195,600 0 2,195,600 0.17% 0 4,183,300 4,183,300 0.33%
Bottom 472,212,000| 252,844,000
Surface 60,579,000 60,320,000
River Herring Larvae Mid 17,242,000[  40,941,000| 212,831,000 337,700 803,600 1,141,300 0.54% 337,700 0 337,700 0.16% 0 803,600 803,600 0.38%
Bottom 14,474,000 19,275,000

Notes:

# = population (number) of ichthyoplanktor

m® = cubic meters (Volume), where:

Volume of water passing through SedCon® turbo system was calculated as follows: unit flow x unit runtime x 7 units per cycle x 2 cycles per day or night
Volume of water passing Magellan's berth was calculated per Appendix C, accounting for one flood tide and one ebb tide per day or nigh

#/m’ = density (number of ichthyoplankton per volume of water

Population = density (#/m3) x volume of water

Cumulative populations = summation of sampling event poulations multiplied by the number of days applicable to the sampling even

This table is part of Duffield Associates' report titled, "Entrainment Impact Assessment, Proposed SedCon® Turbo System Installation, Magellan Terminal Berth, Christina River
Wilmington, Delaware" and should only be viewed in that context

Duffield Associates Inc.
P.N. 8090.LI
July 2014



***DRAFT - FOR REVIEW PURPOSES ONLY***

APPENDIX A

ECSI ICHTHYOPLANKTON SURVEY



PORT OF WILMINGTON
ICHTHYOPLANKTON SURVEY

Materials and Methods

Field Collections

Ichthyoplankton collections were taken on a weekly basis in the Christina River as close as
possible, and nautically prudent, to the Port of Wilmington south jetty petroleum dock during the
eight-week period from April 17 through June 6, 2013. During each weekly event, a single
plankton tow was conducted during the midpoint of the ebb and first half of the flood tides
during daylight and darkness, yielding four tows per event. Darkness was defined as the period
one hour after sunset to one hour before sunrise. Tows were conducted against the prevailing
tidal current at a “through the water” boat speed of 2.2 to 3.2 feet per second, as measured by a
Marsh/McBirey flowmeter. The collection gear was a one-meter conical plankton net with
500p mesh, fitted with a General Oceanics flowmeter to facilitate the calculation of sample
volume filtered. During each tow, three plankton nets, as described previously, were
simultaneously deployed to sample the surface, mid-water and bottom strata of the Christina
River near the petroleum docks. The surface collection net was deployed from the starboard-aft
corner of the research vessel on a 75-ft towline. The mid-water and bottom nets were deployed
from a davit located mid-ships port-side of the vessel. The length of towline required to achieve
a near-bottom collection was determined based on the trigonometric relation of towline angle
and location depth. Given the singular sampling location and repetitive nature of the survey, a
standard towline length was established, and the mid-water collection net was attached via a
splice at the towline’s mid-point. Tow duration was five minutes. After each plankton tow, the
collections were washed and the contents concentrated into labeled containers and preserved
with a 10% rose bengal-formalin solution. Water temperature (°C), dissolved oxygen (mg/L) and
salinity (ppt) were measure with a YSI Model 85 water quality meter at all three vertical strata
before each tow, and recorded with other relevant data, e.g., date, time, tidal stage, weather, and
light condition.

Laboratory Processing

In the laboratory as part of the Phase 1 processing, fish specimens were washed in freshwater,
removed from the sample detritus, and transferred to labeled vials filled with isopropanol.
Collections containing large numbers of specimen, i.e., > 400 individuals, were sub-sampled
using a sum quota protocol requiring that at less 200 specimens were processed from the



resulting split fraction. This was performed on approximately one-third of the collections, and
the resulting fraction was no smaller than one-sixteenth. During Phase 2 processing, members of
the genera Alosa (river herrings, i.e., alewife, blueback herring and hickory shad, and American
shad) and Morone (i.e., striped bass and white perch), designated as “species of concern”, were
identified to the lowest practicable taxonomic level, usually to species. The remaining fish were
not identified further, and grouped into an “other” category. The following taxonomic references
were used to aid in the identification process:

- Lam, CNH. and J.C. Roff. 1977. A method for separating alewife Alosa
pseudoharengus from gizzard shad Dorosoma cepedianum larvae. J of Great Lakes
Research. 3(3-4):313-316.

- Waldman, et al. 1999. A Comparison of Alternative Approaches to Discriminate Larvae

of Striped Bass and White Perch. North American Journal of Fisheries Management
19:470-481.

- Drewry, Geo. 1979. Externally visible features useful for separating the young of striped
bass (Morone saxatilis) from those of white perch (Morone americana) on the
Chesapeake Bay region. memo. CEES Chesapeake Biological Laboratory.

- Jones, P. et al. 1978. Development of Fishes of the Mid-Atlantic Bight.
- Lippson, A.J. and L. Moran. 1974. Manual for Identification of Early Developmental
Stages of Fishes of the Potomac River Estuary,

- Wang, J. and R. Kernehan. 1979. Fishes of the Delaware Estuaries - a guide to the early
life histories.

With respect to the identification of Clupeidae ichthyoplankton, the following separations could
be made reliably:

a. Eggs — Clupeidae eggs were identified to species for American shad, hickory shad,
Atlantic menhaden and gizzard shad, and to Alosa spp. for alewife and blueback
herring.

b. Yolk-sac larvae were identified to species for American shad, Atlantic menhaden,
and gizzard shad, and to Alosa spp. for alewife, blueback herrings and hickory shad.

c. Post-yolk-sac larvae were identified to species for American shad, alewife, and
Atlantic menhaden, while blueback herring, hickory shad and gizzard shad are
equivocal and were identified as Clupeidae.

d. Juveniles were identifiable to species for American shad, gizzard shad, and Atlantic
menhaden. Alewife, blueback herring and hickory shad were identified as Alosa spp.

Some specimens could not be identified to species because of the lack of identifying
characteristics. Specimens that were in good condition but possessed insufficient distinguishing
characteristics were listed at the genus or family level, while specimens in such poor physical

condition that no genus or family level identification could be made were designated as
'unidentifiable fish'.



Each specimen's life stage (i.e. egg, larva, juvenile, or adult) was determined from the
identification literature descriptions and the total number of each was recorded. During both
Phase 1 and 2 processing, a Continuous Plan Type-1 QA/QC protocol was used, where at least

14% of all samples were re-examined, yielding an Allowable Outgoing Quality Limit of 5% on
each Phase, and 10% for the total sample.



Appendix A

Environmental Consulting Services Inc. RAW Data

Entrainment Impact Assessment
Magellan Christina River Berth

Wilmington, Delaware
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1 3501 4/17/2013 11:14 | Surface 1] i | Striped bass 1 M. saxatilis 1 EE 20 | 20 | 1.000 | 3501 267. 86431 0.1 07466467
1) 3502 4/17/2013 11:14 | Mid | ! 1 Striped bass | M. saxatilis | EE 14 I 18 1.000 | 3502 240. 483 0.05821617
1| 3503 4/17/2013 11:14 | Bottom | 1 | Striped bass | M. saxatilis | EE 56 56 | 1.000 | 3503‘ 248, 773335 0. 22510451
1) 3504 | 4/17/2013‘ 14:35 | Surface | 1 Striped bass 1 M. saxatilis | EE 19 | 19 | 1.000 | | 230.1 083165 0. 08257884
1) 3505 | 4/17/2013  14:35 Mid | | i Striped bass | M. saxatilis | EE 3 | 3 . 1000 | { 174. 518935 [+X 01719011
1 3506 | 4/17/2013 | 14:35 | Bottom | 1 | Striped bass | M. saxatilis 1 EE 16 | 16 1.000 | | 205.: 402015 0 07789602
1* 3507 | 4/17/2013. 21:38 Surface | | Striped bass M. saxatilis . EE 1 1 1000 | | 230.! 547255 0. 00433751
1| 3508 | 4/17/2013* 21:38 | Mid | 1 1. Striped bass { M. saxatilis | EE 4 4 | 1.000 3508‘ 183.! 547595 0. 02179271
1 3509 ! 4/17/2013 i 21:38 | Bottom | 1 Striped bass | M. saxatilis EE 2 12 il 1.000 237 06551 0. OSOGIBSOI
1, 3510 | 4/18/2013 L 3:10 Surface | | Striped bass | M. saxatilis | EE 43 43 ! 1000 | 1 110.760145‘ 0.20402339
1. 3511 1 4/18/2013 | 310 | Mid | Striped bass | M. saxatilis 1 EE 62 | 62 | 1.000 | I 151.96838* 0.40797961‘
1 3512 *4/18/2013i 310 | Bottom | 1 | Striped bass ! M. saxatilis EE 75 75 1.000 | 3512 126. 48562 0.59295278
1 3502 4/17/2013 11:14 | Mid | I} | Atlantic menhaden 1 B. tyrannus | )] 4 | a4 I 1.000 | 240. 483 0.01663319
1 3504 4/17/2013 14:35 | Surface | | | Atlantic menhaden Il B. tyrannus | )] 4 4 | 1.000 | 1 2304 083155 0.01738502
1, 3506 4/17/2013 14:35 | Bottom | 1 Atlantic menhaden 1 B. tyrannus | » 3 3 | 1000 | 3506 | 205. 402015 0.0146055 |
1 3508 | 4/17/2013 21:38 Mid | | | Atlantic menhaden | B. tyrannus | i) 2| 2 1.000 | | 183.! 547595 0.01089636
1 3509 I 4/17/1013 21:38 | Bottom | | 1 Atlantic menhaden 1] B. tyrannus 1l 67 | 67 | 1.000 | 3509 237. 06561 0. 28252218
1 3510 | 4/18/2013‘ 3:10 | Surface | Atlantic menhaden | B. tyrannus I 14 14 | 1000 | 3510) 210. 760145‘ 0. 06642622
1, 3511 | 4/18/2()134 3:10 | Mid | Atlantic menhaden 1 B. tyrannus | 1)) 5 | 5 | 1.000 | 1 151.96838 0.16450791.
1‘ 3512 }4/18/2013’ 3:10 | Bottomn I | | Atlantic menhaden B. tyrannus | 1 17 | 17 1.000 | I} 126A48562+ 0.13440263'
1 3501 | 4/17/2013' 11:14 | Surface | Striped bass M. saxatilis | L S | S | 1000 | | 267.86431 0‘01866617'
1' 3501 | 4/17/2013' 11:14 ! Surface | | [ Alewife | A. pseudoharengus | 18 5 | S 1.000 | | 267.86431* (.'14018666171
1 3501 | 4/17/2013 | 1114 | Surface | Clupeidae Clupeidae 18 2 | 2 | 1000 | L 267.86431 0.00746647~
1' 3502 1 4/17/2013 L 114 Mid | | Morone spp. ] Morone spp. L 4 1 4 1.000 | i 240483 0.01563319'
14 3503 | 4/17/2013‘ 11:14 | Bottom I} | Striped bass | M. saxatilis LL 7 1 I} 1.000 | 248,7733315+ 00633353’
1 3503 4/17/2013 I 11:14 | Bottom | ! Clupeidae | Clupeidae LL 8 8 | 1000 | 1 248.773335 | 0.03215779‘
1 3503 | 4/17/2013‘ 11:14 | Bottom | { | Alewife A. pseudoharengus | LL 3 | 3 | 1.000 | | 248,773335+ 0.01205917
1 3503 4/17/2013 11:14 | Bottom 1 | ! Atlantic menhaden | B. tyrannus J— 1| 1 | 1.000 | 248.7733’:{5i 0.00401972 |
1 3504 4/17/2013 14:35 | Surface | | Striped bass M. saxatilis Il LL 8 | 8 1 1.000 chewed up 3504 230, 083165 0.03477004
1’ 3504 4/17/2013 14:35 | Surface | Morone spp. | Morone spp. | LL 1 1 | 1.000 | 230. 083165 0. 00434625
1‘ 3504 | 4/17/2013 | 14:35 | Surface | Clupeidae Clupeidae L L 1 ] 1 1.000 | | 230. 053165 0. 00434625
1 3505 | 4/17/2013' 14:35 | Mid | | Atlantic menhaden | B. tyrannus LL 2 2 1.000 | 3505 | 174 518935‘ 0. 01146007
1 3506 | 4/17/2013 Il 14:35 | Bottom | [ Morone spp. ! Morone spp. L 2 2 | 1000 | | 205.402015| O 009737
1 3506 | 4/17/2013 | 14:35 I Bottom | 4 Clupeidae | Clupeidae LL 2| 2 1.000 | | | 205. 402015 0.4 009737
1 3507 ‘\4/17/2013. 21:38 | Surface | Alewife | A. pseudoharengus | LL 4 4 . 1000 | | 3507' 230! 547155 001735002
1 3507 474/17/2013. 21:38 | Surface | I Clupeidae Clupeidae L 4 4 i 1.000 | 230. 547255’ 0. 01735002'
1} 3507 | 4/17/2013’ 21:38 | Surface | | Striped bass M. saxatilis LL 1 1 1.000 | ! 230. 547255 0.00433751
1 3507 | 4/17/2013| 21:38 | Surface | 1 Atlantic menhaden | B. tyrannus o 2| 2 | 1000 | | 230.! 547255 000867501
1 3508 4/17/2013 21:38 | Mid | Striped bass M. saxatilis 18 4 | 4 | 1000 | [ 183. 547595 [oX 02179271
1~ 3508 4/17/2013 21:38 I Mid ] Alewife A pseudoharengus { LL 2 2 | 1.000 | I 183, 547595 001089636
1, 3508 4/17/2013 21:38 | Mid | ! Clupeidae Clupeidae LL 4 | 4 | 1.000 | | 183! 547595 002179271
1| 3509 4/17/20134 21:38 | Bottom | i Other Other LL 1| 1 1.000 | | 237. 06561 000421824
1 3509 I 4/17/2013  21:38 1 Bottom | ! Striped bass | M. saxatilis LL 1 ! 1 | 1.000 | 1 237, 05561 0. 00421824
1’ 3509 | 4/17/2013. 21:38 | Bottom 1 ! Clupeidae Clupeidae L 2 2 | 1000 | 237. 06561 000843648
1 3510 | 4/18/2013r 3:10 Surface { 1 i Other 1 Other I LL 1 | 1| 1.000 | | 210. 760145 0.4 00474473
1 3510 ’_4/18/2013. 310 | Surface 1 L Clupeidae | Clupeidae LL 5 | 5 1.000 | 210. 760145 0. 02372365
1 3510 4/18/2013 310 | Surface | | Striped bass 1 M. saxatilis LL 2 2 | 1.000 | | | 210. 760145 0. 00948946
1 3511 4/18/2013 3:10 Mid Other Other LL 4 | 4 | 1000 | 3511 151. 96338 0.02632126 |
1 3511 4/18/2013 3:10 Mid : Clupeidae 1 Clupeidae | LL 2 2 | 1000 | chewed up 1 151. 96838* 0. 01316063
1 31 | 4/18/2013_ 310 | Mid | | Morone spp. 1 Morone spp. L 1 1 1.000 | | 151.96838) 0.00658032 |
1 3512 | 4/18/2013. 3:10 | Bottom | 1l Other Other S 1 1 | 1000 | 126.48562 | 0. 00790504
2‘ 3513 '4/24/2013‘ 17:25 | Surface | | Striped bass | M. saxatilis EE 21 21 | 1.000 | 3513r 192. 998155 0. 10880933
2| 3514 | 4/24/2013 | 17:25 | Mid | | Striped bass | M. saxatilis I EE 5 | S | 1.000 | 3514‘ 142, 074825 0. 03519272
2 3515 1 4/24/2013 | 17:25 | Bottom | Striped bass 1 M. saxatilis EE 150 | 150 | 1.000 | | | 181. 16336A 0.82797971 |
2 3516 ’4124/2013‘ 20:55 il Surface 1 I | Striped bass il M. saxatilis | EE 54 | 54 1.000 | | 3516 268.180735‘ 0'20135675.
2] 3517 | 4/24/2013 | 20:55 Mid ! 1 Striped bass 1 M. saxatilis EE 24 | 24 | 1.000 | | 168.25372 | 0.14264172 |
2/ 3518 4/24/2013 20:55 | Bottom | Striped bass M. saxatilis EE 26 26 ! 1.000 1 3518 148.361135) 0. 17524805
2& 3519 4/25/2013 5:15 | Surface | Striped bass 1 M. saxatilis . EE 19 1 13 1.000 | | 260. 81858 0 07284757
2 3520 4/25/1013 5:15 | Mid | | Striped bass 1 M. saxatitis . EE 71 7| 1.000 | | 196.: 415545 0.4 03553873
2. 3521 | 4/25/2013‘ $:15 | Bottom Il | Striped bass M. saxatilis | EE 40 | 40 | 1.000 | 201. 647105 0. 19836635
2< 3522 4/25/2013 9:05 | Surface [ Striped bass | M. saxatilis | EE 1 1 1 | 1.000 | | 245.29266' 0.00407676‘
2 3523 4/25/2013 9:05 | Mid | Il | Striped bass | M. saxatilis EE 5 | 5 | 1.000 | | 3523‘ 182.42956'70‘02740784’
2' 3524 4/25/2013 9:05 | Bottom | | | Striped bass 1 M. saxatilis 1 EE 20 20 | 1.000 | ! 221.910865' 0.08972196 |
2} 3517 4/24/2013 20:55 i Mid | | 1 Atlantic menhaden B. tyrannus Il 1) 55 I SS 1.000 | | 3517 168.. 25372 0. 32688727
2 3518 | 4/24/2013 | 20:55 ! Bottom | 1 Atlantic menhaden | B. tyrannus | bl 21 21 | 1000 | 1 148. 361135 0. 1415465
2 3520 4/25/2013‘ 515 | Mid { Atlantic menhaden | B. tyrannus J— 2 2 1.000 | 3520* 196. 415545 0. 01018245
2 3521 | 4/25/2013 | 5:15 | Bottom | | Atlantic menhaden | B. tyrannus | 1 9 | 9 | 1.000 | | 201.1 547105 0. 04463143
2| 3521 | 4/25/2013' 5:15 il Bottom | | Other Other bl 1 1 1.000 | 201. S47105\ 0. 00495916
2, 3524 | 4/25/1013* 9:05 | Bottom 4 | Atlantic menhaden | B. tyrannus L i1 4 1.000 | 3524, 222.910865 0. 0044861
2| 3513 | 4/24/20134 17:25 | Surface | Striped bass M. saxatilis LL 33 } 33 | 1.000 | | 192. 998155 0.17098609
2 3513 | 4/24/2013 | 17:25 | Surface | | Clupeidae Clupeidae LL 7 7 1.000 | | 192.998155 | 0.03626978
2 3513 | 4/24/2013 | 17:25 | Surface | | | Alosa spp. | Alosa spp. Il LL a4 | 4 1.000 | | 192. 998155 0. 02072559
2| 3513 | 4/2412013+ 17:25 | Surface ] Alewife ! A.pseudoharengus | LL S | 5 | 1.000 | 192, 998155 002590698
2 3514 I 4/24/2013 | 17:25 | Mid Il Striped bass M. saxatilis LL S | 5 1.000 | | 142.074825 0. 03519272
2| 3514 | 4/24/2013 | 17:25 ] Mid { Morone spp. Morone spp. LL 4 | 4 1000 | | 142, 074825 0. 02815418
2 3514 | 4/14/2013*_ 17:25 | Mid | White perch [ M. americana (1R 1 1 1000 | 142, 074825 0. 00703854
2 3514 | 4/24/2013 | 17:25 | Mid | Other { Other LL 1 1 | 1000 | 142. 074825 [oX 00703854
2‘ 3514 | 4/24/2013' 17:25 | Mid | Alewife | A. pseudoharengus | LL 2 2 | 1.000 | | 1424 074825 0. 01407709
2, 3514 | 4/14/1013' 17:25 Il Mid ] ! 1 Clupeidae Clupeidae LL 1 | 1 1.000 | 3515 181. 16385 0. 005519!!6‘
2| 3515 4/24/2013 17:25 | Bottom | | Atlantic menhaden | B. tyrannus LL 2 2 | loo0 | 1 1&1.15386’ 0.01103973
2 3515 4/24/2013 17:25 | Bottom | 1 Striped bass M. saxatilis | [1N 94 | 94 1.000 1 181.15386‘0.51886725'
2* 3515 4/24/2013 17:25 1] Bottom | | White perch M. americana (18 12 | 12 | 1000 | I 181.16386' 0.06623838
2| 3515 Il 4/24/2013 | 17:25 | Bottom | Other | Other LL 8 8 | 1000 | PL | 181.16386 | 0.04415892 |
2| 3515 | 4/24/2013‘ 17:25 | Bottom L 1 Alewife | A pseudoharengus I LL 14 I 14 | 1.000 | PL | 181.16386 0.07727811*
2$ 3515 | 4/24/2013 | 17:25 | Bottom | | 1 Clupeidae Clupeidae LL 4 4 | 1.000 | YL | 181.16386 | 0.02207946
2| 3515 4/24/2013 17:25 I Bottom | | | Gizzard shad D. cepedianum 18 1 1 1.000 | | 181.16386| 0. 00551986
2| 3516 4/24/2013 20585 | Surface | 1 Striped bass M. saxatilis L 12 12 | 1.000 | 1 268.180735 0. 04474594
2| 3516 4/24/2013 20:55 Surface | | White perch M. americana LL 1 | 1 1l 1.000 | 268. 180735 0.00372883 |
2| 3516 4/24/2013 2055 1 Surface | | Clupeidae Clupeidae LL 8 8 | 1.000 | i 268. 180735 0.02983063 |
2| 3516 4/24/2013 | 2055 | Surface | | Alosa spp. Alosa spp. LL 3 | 3 1.000 268. 180735’ 0.1 01118649‘
2| 3516 | 4/24/2013 | 20:55 | Surface L | | Alewife LA pseudoharengus | LL 2 I 2| 1.000 P. flavescens 268.180735 | i:l.l)O7457(i(i<
2| 3516 | 4/24/2013 | 2055 | Surface | | Other Other L 4 | 4 | 1000 | 268.180735' 0.01491531)
2 3517 { 4/24/2013 | 20:55 Mid Striped bass M. saxatilis - 16 16 | 1000 P. flavescents | 168.25372 0.09509448 |
2| 3517 | 4/24/2013 | 20:55 | Mid | | Other L Other — 2 2 | 1000 | 168.25372 0.01188681‘
2| 3518 4/24/2013. 20:55 | Bottom | Atlantic menhaden | B. tyrannus | LL 9 ! 9 1.000 | | 148.361135 0.05066279'
2, 3518 | 4/24/2013| 20:55 | Bottom Other Other L 2 | 2 ] 1000 | i 148.361135 | 001348062
2| 3518 | 4/24/2013| 20:55 | Bottom | Striped bass M.saxatilis | LL 10 | 10 1.000 | | | 148361135 0.0674031|
2| 3519 | 4/25/2013' 5:15 | Surface I} ! Striped bass M. saxatilis LL 8 | 28 | 1000 | 1 3519 260. 81858 0. 10735432
Z‘ 3519 | 4/25/2013 1 5115 | Surface 1 1 Clupeidae Clupeidae LL 9 | 9 | 1000 | 260. 81858' 0. 03450674
2| 3519 4/25/2013 | 5:15 | Surface | | Alosa spp. | Alosa spp. Lo 5 | 5 | 1000 | | 260.81858, 0.01917041.
2] 3519 *4/25/2013+ 5:15 | Surface | | | Alewife LA pseudoharengus | LL A A 1.000 | | 260.81858| 0.02683858
2| 3519 | -1/25/2013+ 5:15 | Surface 1 | Other Other 1 L 2 2 1.000 | 260.81858| 0.00766817
2| 3519 4/25/2013 5:15 | Surface | | Gizzard shad D. cepedianum LL 4 4 ! 1.000 260.81858 | 0.01533633 |
2| 3520 4/25/2013 515 | Mid | Striped bass | M. saxatilis LL 52 | 52 | 1000 I | 196.415545 0.26474483 |
2, 3520 4/25/2013 5:15 | Mid | | Alewife | A. pseudoharengus | LL 2 | 2 1000 | 1 196.: 415545 0.01018249 |
2, 3520 v4/25/2(2!13 §:15 | Mid Clupeidae Clupeidae L 8 8 | 1.000 | 1 196. 415545 0. 04072997
2, 3520 | 4/25/2013‘ 5:15 Mid | Alosa spp. Alosa spp. | 1 3 3 | 1.000 | | 196. 415545 0.01527374 |
2| 3520 | 4/25/2013 ! 5:15 | Mid | Other Other i R 3 | 1000 | 196.: 415545 | 0. 01527374'
2 3520 | 4/25/2013‘ 5:15 | Mid 1 | Gizzard shad D. cepedianum | LL S 1 5 | 1000 | | 1 196.415545‘ 0.02545623 |
2‘ 3521 | 4/25/2013+ 5:15 | Bottom | | Atlantic menhaden | B. tyrannus - 1 | 1] 1.000 | I 3521‘ 201.647105 | 0. 00495916
2| 3521 4/25/2013 5:15 | Bottom | | Gizzard shad D.cepedianum | LL 1 1 1.000 | 1 201. 647105 0. 00495916
2| 3521 4/25/2013 5:15 I Bottom | | Alosa spp. Alosa spp. 18 4 4 | 1000 | | 201. 547105 0.01983663 |
2| 3521 4/25/2013 5:15 | Bottom | 1 Striped bass | M. saxatilis I 27 27 1.000 | 201. 647105 0.13389729|
2| 3521 | 4/25/2013 L 5:15 | Bottom | | White perch | M. americana | 18 2 2 1.000 | | 1 201. 647105 0. 00991832
Z' 3522 1 4/25/2013 | 9:05 | Surface | 1 Striped bass M. saxatilis | LL 6 | 6 1 1.000 i | 3522 245.. 29266 0. 02446058
2, 322 | 4/25/2013  9:05 | Surface | | | White perch M. americana L 6 6 | 1000 i 245., 29266| 0. 02446058
2| 3522 i_4/25/2013' 9:05 I Surface 1 1 I Alosa spp. Alosa spp. 1 L 2 2 | 1.000 i 1 245., 29266 [oX 00815353
2, 3522 4/25/2013 9:05 | Surface | | Gizzard shad | D. cepedianum LL 2 | 2 | 1.000 | 1 245. 29266 0. 00815353
2 3"2 4/25/2013 9:05 | Surface Alewife | A. pseudoharengus | LL s | 5 { 1.000 | 1 245.. 29266 0. 02035381
2, 3522 4/25/2013 9:05 | Surface Clupeidae Clupeidae LL 4 | 4 1 1.000 | | 245. 29266 001630705
2' 3522 | 4/25/2013' 9:05 ! Surface | I | Other Other L 6 | 6 | 1000 | 245.. 29266 0. 02446058
2] 3523 | 4/25/2013 |  9:05 | Mid | Atlantic menhaden B. tyrannus LL 1 1 1.000 | I 182. 42956‘ 0. 00548157
2 3523 | 4/25/2013’ 905 | Mid | Gizzard shad D. cepedianum L S S | 1000 1 182‘42955‘ 0402740784'
2. 3523 | 4/25/2013  9:05 | Mid Clupeidae { Clupeidae i 29 | 2 | 1.000 | 182.42956 0.15896547 |
2| 3523 ’4/25/2013. 9:05 | Mid | Alewife |_A. pseudoharengus | 4N 6 6 | 1.000 | ! 182. 42956 0.03288941
2| 3523 I 4/25/2013’ 905 | Mid | | White perch M. americana LL 17 | 17 1.000 | i 182. 42956 [oX 09318665
2 3523 | 4/25/2013 | 9:05 Mid | I Striped bass M. saxatilis LL s | 5 | 1000 | 182. 42956 0.02740784
2| 3523 I 4/25/2013 | 9:05 | Mid 1 I Other Other LL 20 | 26 | 1000 | | 182. 42956 0. 10963136
2$ 3523 Il 4/25/2013‘ 9:05 Mid | | Alosa spp. Alosa spp. LL 1| 1 1 1.000 | | 182. d2956 0. 00548157
2| 3524 | 4/25/2013 | 9:05 Bottom | I} Morone spp. Morone spp. . 27 27 | 1.000 | 1 222. 910865 0. 12112455
Z‘ 3524 | 4/25/2013, 9:05 | Bottom | | | Alosa spp. | Alosa spp. LL 5 5 | 1.000 | 222, 910865 0. 02243049
1r 3524 4/25/2013 9:05 | Bottom | ! i) Gizzard shad D. cepedianum LL 12 | 12 1.000 | 222. 910865 0. 05383318
2 3524 4/25/2013 9:05 | Bottom | | White perch M. americana LL 18 18 | 1000 | P. flavescens 222. 910865 008074977
2~ 3524 4/25/2013 9:05 1 Bottom | | Other Other LL 28 | 28 | 1000 | | 222, 910865 0. 12561075
2| 3524 | 4/25/2013‘ 905 | Bottom | | | Clupeidae Clupeidae | 12 12 1.000 | 222. 910865 0. 05383318
2? 3524 ~4/25/2013. 9:05 Bottom | i Alewife LA pseudoharengus | LL 2| 2 | 1000 | | 222. 910865 00089722
2_' 3524 | 4/25/2013 | 9:05 | Bottom | | Striped bass M. saxatilis L | 3B 1.000 I | | 222. 910865 0. 15701343
3* 3525 1 4/30/2013‘ 112 | Surface | ] Striped bass M. saxatilis . EE 63 | 63 Il 1.000 | | 3525 263. 075745 0. 23947476
3‘ 3526 r‘/30/2013+ 11:12 | Mid | ! 1 Striped bass M. saxatilis i EE 148 296 | 0500 | 187. 513455 1. 57855339
3 3527 | 4/30/2013 |o1ui2 Bottom | 1 1 Striped bass M. saxatilis EE 106 | 848 | 0.125 | | 225. 54774 EN 75973619
3| 3528 4/30/2013 13:30 | Surface | | | Striped bass M. saxatilis 1 EE 158 158 | 1.000 | | | 299.| 021625 052838988
3| 3529 4/30/2013 13:30 | Mid | ! 1 Striped bass M. saxatilis | _EE 92 | 92 | 1000 | | 3529' 156. 419425‘ 0. 58816224'
3' 3530 4/30/2013+ 13:30 1 Bottom | | 1 Striped bass M. saxatilis | EE 217 | 434 | 0.500 | 199.63503 2.17396716»
3 3531 4_4/3()/202[3 | 22:48 I Surface | | Striped bass M. saxatilis . EE 20 | 20 | 1.000 | 264.130495’ 0,07572015‘
3* 3532 | 4/30/2013' 22:48 | Mid | ] Striped bass M. saxatilis EE 125 | 125 1.000 177.598805 | 0.70383356
3| 3533 | 4/30/2013' 22:48 Il Bottom | Striped bass M. saxatilis | EE 131 | 262 | 0500 | | 200, 52907 1. 30654373
3' 3534 | 5/1/2013 1 1:33 Surface | 1 | Striped bass M. saxatilis 1 EE 62 | 62 | 1000 | ! 191. 394935 0.; 32393752
3, 3535 | 5/1/2013 1:33 Mid S Ed bass M. saxatilis EE 200 200 1.000 151. 187865 1. 32285749
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Appendix A

Environmental Consulting Services Inc. RAW Data

Entrainment Impact Assessment
Magellan Christina River Berth

Wilmington, Delaware

3| 3536 | 5/1/2013 1 1:33 1 Bottom | F1 : Night | Striped bass | M. saxatilis 1 EE 132 264 Il 0.500 1 3536‘ 172.59929. 1452955438‘ 0.764777| 15.1) 14.9: 14A8i 8.8

3 3531 .4/30/2013' 22:48 | Surface | B2 | Night | Atlantic menhaden | B. tyrannus ) 4 | 4 | 1000 | 35314 264.130495*0,01514403‘. 0.015144, 14.8| 146 14.5r 8.8

3| 3535 11 5/1/2013 1:33 | Mid | F1 | Night | Atlantic menhaden | B. tyrannus i 7 | 17 1.000 | 1 3535. 151‘187865‘ 0.11244289 | 0.112443‘ 15.1) 14.9. 14.8| | 8.8

3| 3536 5/1/1013 1:33 | Bottom | F1 | Night | White perch | M. americana il 1 | 2 I 0500 | | 172.59929'0.01158753‘ 0.005794’ 151 14.9’ 1448* 8.8

3| 3536 5/1/2013 133 Bottom | F1 Night | Atlantic menhaden | B. tyrannus i} 13 | 26 | 0.500 172.59929’ 0.15063793 0.075319' 15.1' 14.9* 148 8.8

3 3525 4/!0/2013 11:12 | Surface | E2 Day Atlantic menhaden 1 B. tyrannus | LL 1 1 1 1.000 | | 163.075745' 0‘00380115' 0003801’ 15.9' 15.6' 15.4' 8.6

3 3525 ._4/30/2013' 11:12 | Surface | E2 Day Gizzard shad D. cepedianum L 2 | 2| 1.000 263. 075745 0. 00760237 0.007602 159 156| 15.4’ 8.6

3 3525 $4/30/2013, 11:12 | Surface | E2 | Day Morone spp. Mnmne SPP. 1 LL 2| 2 | 1000 | ! 263.! 075745 000760237 0.007602 15.9| 15.6| 15.4 8.6

3| 3525 _4/30/2013‘ 11:12 | Surface | B2 | Day L ifiabl Unidentifiabl L i 1 1.000 | 263.! 075745 000380119 0.003801‘ 15.9| 156 15.4' 8.6

3 3525 .4/30/201? 11:12 | Surface | E2 Day | Other Other L 6 | 6 il 1.000 | | 263.! 075745 002280712 0.022807. 15.9' 156 15.4. 8.6

3 3525 | 4/30/2013 | 1112 | Surface | B2 | Day Striped bass M. saxatilis Lou 13 | 13 | 1000 | | 263. 075745 0. 04941543 0049415 15.9| 15.6 15.4’ | 8.6

3 3525 ‘4/30/2013‘ 11:12 | Surface | B2 | Day White perch M. americana 1% 3 3 | 1.000 | 263. 075745 001140356 (!.011404I 15.9] 156 15.4} | 8.6

3 3525 ‘4/30/2013‘ 11:12 i Surface | E2 | Day Clupeidae Clupeidae | Lt 4 | 4 1 1.000 | 1 263, 075745‘ 00152047? 0.015205| 15.9| 15.6| 15,‘1y | 8.6

3, 3525 | 4/30/2013' 11:12 | Surface | E2 | Day Alewife LA pseudoharengus | LL 1 Il 1 1.000 | | ] 263.075745. 0.00380119 0.003801 15.9* 15‘6’ 15.4 8.6

3 3526 4/30/2013 1112 Mid E2 ] Day Gizzard shad D. cepedianum Lk 1| 2 | 0.500 ! 3516* 187! 513455 00106659 0.005333’ 15.9 155’ 154 | 8.6

3, 3526 /30/2013 11:12 1 Mid 1 £2 1 Day Striped bass 1 M. saxatilis LL 120 | 2490 | 0.500 187.! 513455 1. 27990815 0.639954» 1S.9| 15.6‘ 15.4\ | 8.6

3| 3526 4/30/2013 11:12 Mid E2 | Day Other Other LL 23 il 46 | 0500 | 1 187.! 513455 024531573 0122658 15.9. 15.6| 154 8.6

3, 3526 | 4/30/2013* 11:12 Mid E2 | Day Whrte perch M. americana L 8 | 16 0.500 Il 187. 513455‘ 0. 085327214 0.042664. 15.9+ 15.5. 15.4’ | 8.6

3 3526 ;4/30/2013; 11:12 Mid | E2 | Day L ifiabl Unidentifiabl | LL 9 18 0.500 | 187.513455~ 0.09599311* 0‘047997‘ 15.9' 15.6. 15.4' | 8.6

3 3526 4/30/2013 11:12 Mid | B2 Day Clupeidae Clupeidae | i 6 i 12 0.500 [ 187.513455 0‘06399541, 0'0319980 15.9| 15.6‘ 15.4/ 1 8.6

3 3526 4/30/2013 11:12 | Mid | E2 | Day | Alewife I A. pseudoharengus | LL S | 10 | 0500 | | I 187.513455’ 0.05332951 0.026665* 15.9+ 156 15.4' | 86

3| 3527 4/30/2013 11:12 | Bottom B2 | Day White perch M. americana LL 6 | 48 0125 | | 3527 225.54774} 0.21281526 0.026602 | 15.9| 15.5’ 15.4| | 8.6

3 3827 11/30/2013i 11:12 | Bottom | E2 | Day Striped bass M. saxatilis L 102 | 816 0125 | 225,54774‘ 3.61785935 | 0,452232r 159, 15.6‘ 15.4’ ELS§ 8.6

3| 3%27 4/30/2013# 11:12 | Bottom | E2 | Day Morone spp. Morone spp. LL 3 | 24 | 0.125 | | 225.54774; (110640763* 0.013301| 159 15.6| 15.4 86| 86

3 3527 4/30/2013 11:12 | Bottom 1 B2 | Day Other ] Other LL s | 40 | 0125 | | 225. 54774 017734605 0.022168 | 15.9' 15.5' 154 8 6’ 8.6

3 3527 4/30/2013 11:12 | Bottom | E2 1 Day | Gizzard shad D. cepedianum LL 2 16 0.125 | | 225, 54774 0. 07093841 0.008857' 15.9| 15.5' 15.4' 86| 86

3, 3527 | 4/30/2013‘ 11:12 Il Bottom 1 E2 | Day | Clupeidae Clupeidae L s | 40 | 0125 | 225.! 54774 0. 17734605 0.022168| .15.9| 15.6/ 15A4‘ 86 86

3| 3528 *4/30/2013_' 13:30 | Surface | F1 | Pay | Atlantic menhaden | B. tyrannus LL 9 | 9 1.000 | 3528 299. 021625' 003009815 (:l.l330098r 15.7| 15.6| 15.6, 88 88

3 3528 r4/30/2013b 13:30 | Surface | F1_ Day White perch M. americana L 1 1] 1.000 1 | 299.021625 | 000334424 0.003344' 15.7| 15.6 15.6‘ 8.8f 8.8

3| 328 | 4/30/2013 | 13:30 | Surface 1 F1 Day Other | Other | L 2| 2_ | 1.000 | | 299. 021625 000668848 0.006688 15.71 15‘6* 15.6‘ 8.8* 8.8|

3| 3528 '4/30/2013' 13:30 | Surface | F1 | Day Alewife | A. pseudoharengus | LL 1 1] 1.000 | { 299. 021625 000334424 0.003344| 15.7‘ 15.6, 15.6l 8.8 8.8

3 3528 4/30/2013 13:30 { Surface | F1 1 Day | Clupeidae Clupeidae L 6 6 1000 | | 299. 021625’ 002006544’ 0.020065' 15.7| 15.6 15.6/ 88 88

3 3528 4/30/2013 13:30 | Surface 1 F1 | Day Striped bass ] M. saxatilis L 14 13 1.000 | 299.021625 | 0.0458193(5* 0.046819* 15.7| 15.6 15. E 88+ 8.8|

3 3529 4/30/2013 13:30 | Mid 1 L2 S Day Striped bass M. saxatilis | L 28 28 1.000 | | 156.419425* 0.1790059' 0.179006 | 15.7‘ 15.6 15.6' 88 8.8

3| 3529 ‘4/30/2013' 13:30 | Mid 1 F1_ | Day White perch M. americana L 1 | 1 | 1000 | | 156.4194254 0‘00639307,, OA006393* 157| 15.5’ 15.6' BSF 8.8

3 3529 *4/30/2013‘ 13:30 | Mid L Day Other 1 Other LL 2 2 | 1000 1 156.419425' 0,01278614. 0.012786| 15.7| 15.6| 15.5‘ 88| 8.8|

3 3529 14/30/2013. 13:30 | Mid F1 I} Day Atlantic menhaden | B. tyrannus 1 LL 1] 1 1.000 | I} ]56.419425' 0.00639307 0.006393’ 157 15.6‘ 15.6] 8,8‘ 8.8

3 3529 ’4/30/2013 13:30 | Mid 1 F1 | Day Clupeidae Clupeidae LL s | 9 1 1.000 | | 156419425’ 0.05753761 0.057538’ 15.7| 156, 15‘6' 88< 8.8

3 3529 ,4/30/2013. 13:30 | Mid | F1L | Day | Alewife A pseudoharengus | LL 3 | 3 1 1.000 1 | 156.: 419425 0.0191792| 0.019179 15.7‘ 15.6) 15.6, 88 838

3| 3530 4/30/2013 13:30 | Bottom | F1 | Day | Atlantic menhaden | B. tyrannus | LL s | 18 | 0.500 i 3530' 195. 63503 009200806 0,045004’ 15.7 15.6' 156 88 838

3 3s30 4/30/2013 13:30 | Bottom | F1 | Day Alewife A pseudoharengus | LL 1 2| 0.500 | 196. 63503 001017113 0.005086* 15.7, 15,6* 15.6 88 88

3| 3530 4[30/2013 13:30 | Bottom F1 Day Clupeidae Clupeidae LL 4 | 8 | 0500 | 1 197. 63503_ 004047865 0.020239| 15.7' 15.6| 15.6| 88 88

3| 3530 ‘4/30/2013' 13:30 | Bottom | 2 S| Day Striped bass M. saxatilis LL 29 | 58 | 0500 | | 198.63503' 0.29199281' 014599 15.7| 15.6’ lS.GY' 8.8 88

3] 3530 | 4/30/2013 | 13:30 | Bottom | F1 | Day Morone spp. Morone spp. L 3 6 I 0.500 | 200. 63503 02990505 | 0.014953. 15.7| 156 IS.Sv BS' 8.8

3| 3530 ‘4/30/2013’ 13:30 | Bottom | F1 Day White perch M. americana L 2 | 4 0.500 | | 201. 53503 0.01983782| 0.009919 15.7| 156 15.6 I 838 8.8

3* 3531 3 4/30/2013‘ 2248 | Surface | E2 11 Night Striped bass M. saxatilis 18 32 2 | 1.000 1 264. 130495 0. 12115224 0,121152' 14.8| 146 145 8.7, 88

3| 3831 | 4/30/20131Vv 22:48 | Surface | E2 | Night White perch M. americana L 2 1 2 Il 1.000 | | 264. 130495‘ 0.4 007572017 0A007S7Z' 14.8 146 14.5‘ 8. 7' 8.8

3 3531 ‘4/30/2013~ 22:48 | Surface | B2 | Night Morone spp. | Morone spp. LL 4 4 | 1000 | i 254.130495. 0A01514403’ 0015144 14.8 14AG' 145 87 838

3 3531 ’4/30/2013' 22:48 | Surface E2 { Night Alewife . A. pseudoharengus | L 1 1 1 1.000 | i 264.130495 | 0.00378601 | 0,003786’ 148 14.6’ 14.5‘ 87 838

3] 3531 '4/30/2013| 22:48 I} Surface | e | Night Clupeidae | Clupeidae (18 S| 5 | 1000 | | 264.130495 0.01893004‘ 0.01893| 14.8| 14.6| 145 87 88

3 3531 _'4/30/2013‘ 22:48 | Surface | E2 Night | Other 1 Other LL 9 | 9 | 1.000 1 1 { 264.130495 0.03407407’ 0.034074 148 146 145’ 87, 88

3| 3532 .4/30/1013‘ 22:48 | Mid | B2 | Night Other 1 Other L 3 i 1.000 | | 3532 177.598805 | 0.01689201 | 0.016892' 14.8| 146 14.5( 87 88

3| 3532 | 4/30/2013 1 22:48 | Mid | E2 Night Striped bass M. saxatiis L 44 | a4 I 1000 | i 177.598805 | O. 24774341 | 0147749. 14A8‘ 146 1445‘ 87| 88

3| 3532 '4/30/2013+ 22:48 | Mid | B2 Night White perch M. americana LL 8 | 8 | 1000 | 1 177. 598505 0.04504535 | 0.045045| 14.8| 14.6| 14.5| 8‘7’ 8.8

3| 3532 '4/30/2013. 22:48 | Mid | B2 | Night | Atlantic menhaden | 8. tyrannus L 26 | 26 1 1000 | 177.! 598805 014639738 0.145397' 148 146 145| 87 88

3| 3532 | 4/30/20131 22:48 i Mid | E2 Night | Clupeidae Clupeidae LL 2 12 I} 1.000 | 1 177. 598805’ 0. 06756802_ 0.067568'7 14.80 14.6| 145| 8 7‘ 8.8|

3| 3532 | 4/30/2013’ 22:48 | Mid | E2 { Night | Alewife | A. pseudoharengus | LL ER| 3 | 1000 | | 177.598805+ 0.01689201| 0.016892 148 146 145 87, 8.8

3| 3533 I 4/30/2013} 22:48 | Bottom | e | Night | Atlantic menhaden | B. tyrannus LL 7 | 34 0500 | | 3533 200.52907 | 0.16955148 0.084776 143; 14.6' 145 87, 8.8

3| 3533 ’4/30/20136 22:48 | Bottom | E2 { Night Striped bass | M. saxatilis L 64 | 128 | 0500 | { 200.52907 0.63831144’ 0.319156 14.8. 146 14,50 87 88

3, 3533 | 4/30/2013’ 22:48 | Bottom | E2 | Night White perch | M. americana LL 3 | 6 0.500 | [ 200 52907 0. 02992085 0.01496 14.8' 14‘6~ 14.5¥ 8.7’ 8.8

3| 3533 | 4/30/2013' 22:48 | Bottom | £ Night | Alewife | A. pseudoharengus | LL 1 2 0.500 | 200. 52907 000997362 0.004987 14'3, 146 14.5' 87r 8.8

3 3533 '4/30/2013' 22:48 | Bottom | E2 | Night Clupeidae Clupeidae L 2 | 4 | 0500 { 200.! 52907 001994723 0.009974’ 14.8| 14.6' 145| 8.7§ 8.8|

3 3533 | 4/30/2013* 22:48 | Bottom | E2 Night | Other Other LL 4 ! 8 0.500 | 1 200, 52907* 003989447“ 04019947+ 14.8| 14.6> 14A5r 8,7' 8.8

3 3534 | 5/1/2013 | 1:33 1 Surface 1 F1 | Night | Atlantic menhaden | B. tyrannus LL 19 | 19 1000 | | 3534 191.394935* 0,09927117' 0.099271‘ 151 14.9‘ 14.8) EB' 8.8

3| 3534 | 5/1/2013 [ 1:33 1 Surface | F1 Night Striped bass M. saxatilis LL 61 | 61 I 1000 | i 191.394935 | 0.31871272‘ 0.313713' 15.1' 14.9| 14.8| 88| 8.8

3| 3534 | 5/1/2013 t 1:33 | Surface 1 [ S| Night | White perch M. americana LL 2 2 Il 1.000 | 191. 394935 0.0104496 0.01045 I 15.1' 14.9| 14.8’ 88 8.8

3 3534 1 5/1/2013 | 133 | Surface | | Night | Clupeidae Clupeidae L 2 2 1000 hogchoker | 191. 394535 00104496 D.OlMSi 15'1. 14.9’ 148 8. 8. 8.8|

3 3534 | 5/1/2013 | 1:33 | Surface 1. F1 | Night | Other | Other 1 LL P S 1| 1.000 | 191. 354935 00052248 0.005225* 151 14.9' 148 8 B’ 8.8|

3, 3535 5/1/2013 . 133 Mid | | Night Atlantic menhaden | B. tyrannus LL 5 5 1.000 | | 151. 187865J)03307144I 0.033071| 15.1 14‘9; 14.8* 8. 8' 8.8|

3 3535 | 5/1/2013 1 1:33 Il Mid | F1 Night | Alewife L A. pseudoharengus | LL 1 1] 1000 | | 151.187865‘ 0.00661429 | 0.006614‘ 15.1* 14.9. 14.8. 8.8' 8.8

3 3535 I 5/1/2013 | 1:33 | Mid F1 | Night Alosa spp. | Alosa spp. | LL 1 1 . 1000 | 151.187865 0006614291\ (1006614¢ 15.1' 14.9' 148 88 88

3| 3535 | 5/1/2013 | 1:33 | Mid F1 1 Night Striped bass M. saxatilis i 80 80 | 1.000 | 151.187865| 0. 529143 0529143} 151 14.9‘ 14.8} 8 8. 8.8

3 3535 Il 5/1/2013 | 133 | Mid | F1 ! Night | Other Other LL 3 3 | 1000 | 151.. 187865 001984285 0.019843| 1541’ 145 14’B+ 88 8.8|

3| 3536 | 5/1/2013 | 1:33  Bottom 1 F1 Night Striped bass M. saxatilis LL 87 174 | 0500 | | 172 59929P 10081153? 0.504053* 151 14.9 14.8’ 8.8/ 8.8

3| 3536 5/1/2013 | 1:33 | Bottom | F1 L Night Other | Other - 1 2 | 0500 172.59929 0.01158753 0.005794; 15.1' 1439 14.8| 88. 8.8

3 3536 | 5/1/2013 ! 1:33 i Bottom | 2 | Night Atlantic menhaden Il B. tyrannus I 6 | 12 ! 0.500 ! 172. 59929 00695252 0.034763| 151) 14.9| 14.8' 88!_ 8.8

3 3536 | 5/1/2013 1:33 | Bottom | F1 Night Clupeidae Clupeidae LL 1 2 | 0500 | | 172. 59929 001158753 0.005794| 15.1/ 14.9| 14.8| 88 88

4| 3537 | 5/9/2013 4:53 | Surface 1 E2 { Night | Striped bass M. saxatilis | EE 43 | 344 | 0.125 | 1 382. 389065 0. 59960731 04112451) 17 |

4| 3538 I 5/9/2013 4:53 | Mid | g2 Night Striped bass M. saxatilis EE %0 | 1440 0.063 | 320. 68619 44903711 0.280648 17| | | |

4| 3539 | 5/9/2013 Il 4:53 | Bottom | E2 | Night Striped bass M. saxatilis | EE 82 | 1312 0.063 | | 339. 508405 3. 86327305 0241455 17’ | | |

4| 3540 | 5/9/2013 | 821 Surface  F1 | Day | Striped bass M. saxatilis EE 50 | S0 | 1.000 | | 245, 440325 020371551 04203716' 17.2| ! ! |

4 3540 | 5/9/2013 I 821 | Surface F1 | Day | Other Other | EE 3 | 3 1.000 1 | 245, 440325 001222293 0.012223| 17.2| ! | |

4 3541 L 5/9/2013 | 821 | Mid I F1 | Day | Striped bass M. saxatilis EE 50 | 50 | 1000 | 218. 396535' 0.. 22394136’ 0.228941| 17.2 1 Il

4, 3541 | §/9/2013 1 8:21 Mid | F1_ | Day Other Other EE 2| 2 1.000 | 218.3965350 0‘00915765* 0,009158' 17.2| | |

4| 3542 | 5/9/2013 Lo &2 Bottom | [ S Day Striped bass M. saxatilis EE 181 | 362 | 0500 | | 241. 474465 1.49912331 0.749562¢ 17.2) | | |

4 3543 | 5/9/2013 | 16:55 | Surface | E2 | Day | Striped bass M. saxatilis . EE 7 | 7 I 1.000 | 3543‘ 232, 952085 00300491 0.030049* 186 181 17.3' 8 78

4 3544 | 5/9/2013 1 16:55 1 Mid | E2 | Day | Striped bass M. saxatilis | EE 7 28 | 0.250 | 3544 176.! 037775 | 0. 15905677 0.039764' 18.5‘ 18.1 17.9F 8' 7.8

4 3545 | 5/9/2013 1 16:55 | Bottom | E2 { Day | Striped bass M. saxatilis | EE 95 | 1520 0.063 | | 195. 59284» 2 77124561' 0.485703 18.6F 181 173' B' 7.8

4] 3546 | 5/9/2013 | 21:25 | Surface | F1 Night Striped bass M. saxatilis | EE 15 | 240 | 0625 | 211. 392995 1.13532617 0.709579’ 17.8| 17.7 17.6‘ 79, 79

4‘ 3547 { 5/9/2013 | 21:25 | Mid | F1 Night | Striped bass 1 M. saxatilis EE 8 | 32 | 0250 | | 199.. 115705 016071058 0.040178| 17.8) 17.7' 17.6| 7.91 7.9

4~ 3548 | 5/9/2013 I 21:25 | Bottom | F1 Night | Striped bass M. saxatilis 1 EE 23 | 184 | 0125 | | 221. 898305 0. 82920868 0.103651| 17.8 17.7| 176, 79, 79

4’ 3537 | 5/9/2013 | 453 | Surface Il E2 | Night Atlantic menhaden i B. tyrannus | I} 35 | 280 | 0.125 1 3537 382. 389065' 073223851" 0.09153’ 17‘ I | il

4] 3538 5/9/2013 | 6453 | Mid | E2 | Night | Atlantic menhaden ! B. tyrannus — 18 | 288 | 0063 | | 320.68619| 0.89807422 0.05613 17’ { | |

4| 3545 | 5/9/2013 | 16:55 | Bottom | E2 | Day Atlantic menhaden 1 B. tyrannus | )] 3 | 48 0.063 | 1 195.! 59284 024540776 0.015338 18.6| 18.1’ 17.9‘ 8 7.8

4 3547 | 5/9/2013 21:25 | Md | F1 1 Night Atlantic menhaden ] B. tyrannus 1] L 64 | 0250 | 199. 115705 0. 32142116 0.080355 17.8| 17.7. 17.6' 79 79

4' 3548 I 5/9/2013 2125 | Bottom | F1 il Night | Atlantic menhaden ! B. tyrannus | b 1 8 | 0.125 | 3548 221 898305 039657806 0.0495720 17.8' 17.7 176 78| 7.9

4, 3537 | 5/9/2013 4:53 ] Surface | E2 Night Clupeidae | Clupeidae | L 4 | 3 0.125 1 | 382, 389065 00836844 0.010461+ 17‘ | 1 |

4 3537 | 5/9/2013 | 4:53 Surface | E2 | Night | Morone spp. Morone spp. 1 L 8 | 144 0.125 | { 382. 389065 037657981 0,0470720 17' | |

4 3537 | 5/9/2013 | 453 | Surface | E2 Night Striped bass 1 M. saxatilis Lou 225 | 1800 | 0125 | 1 382. 3890650 4. 70724758‘ 0.588406 | 17 | !

4' 3537 | 5/9/2013 L 453 | Surface | B2 | Night White perch M. americana LL 4| 32 0125 | 1 382.389(365f 0.0836844  0.010461| 17, | I

4§ 3537 | 5/9/2013 453 | Surface | E2 Night | Other Other | LL 7 | 56 1 0.125 382.389065+ 0.1464477 0.018306 | 17r | 1 |

4* 3538 | 5/9/2013 ! 4:53 Mid I E2 1 Night | Atlantic menhaden | B. tyrannus LL 7| 112 I} 0.063 3538 32068619 0.34925109’, 0‘021528‘ 17| | |

4 3538 | 5/9/2013 | 4:53 Mid B2 | i Striped bass M. saxatilis LL 216 | 3456 | 0.063 | 320.68619 10.7765906r 0673556, 17| | |

4| 3538 | 5/9/2013 i 4:53 | Mid B2 | I White perch M. americana LL 1 16 | 0063 Il 320.68619| 0.04989301' 0.003118 17‘ | |

4] 3538 1 5/9/2013 | 4:53 Mid | E2 | Alewife A. pseudoharengus | LL 2 L 32 0.063 320.68619 0.09978602 | 0.006237 17| | | |

4 3538 | 5/9/2013 | 4:53 I Mid | B2 | Gizzard shad D. cepedianum L i ] 18 0.063 320.68619'0.04989301‘ 0.003118 17 | |

4 3538 1 5/9/2013 | 453 | Mid | E2 | Other Other (18 4 | 64 | 0.063 1 320.68619 0.19957205| 0.012473 17 | |

4 3539 il 5/9/2013 | 4:53 | Bottom | E2 Night | Atlantic menhaden | B. tyrannus LL 46 | 736 1 0.063 3539. 339508405’ 2.16720196‘ 0‘13545‘ 17‘ | |

4‘ 3539 | 5/9/1013@ 4:53 | Bottom 1 E2 I Night Striped bass M. saxatilis i 127 | 2032 | 0.063 i 339.608405”5.98336193‘ 037396 17‘ | | |

d,+ 3539 5/9/2013  4:53 { Bottom | E2 | Night Gizzard shad | D. cepedianum Il LL 1| 16 | 0.063 | 339‘508405*0.047113094} 0.002945 | 17f | | |

4’ 3539 5/9/2013 . 453 | Bottom | E2 i) Night White perch ! M. americana LL 2 32 | 0.063 339.508405* 0.09422617 | 0.005889‘ 17| | |

4+ 3539 5/9/2013 | 453 | Bottom | B2 | Night Other | Other L 0 160 | 0.063 | 339508405+ 0.47113086’ 0.029446' 17’ ! | |

4| 3539 | 5/9/2013 | 4:53 | Bottom | E2 Il Night Clupeidae ) Clupeidae LL 4 | 64 0.063 | | 339.608405" 048&45234 0. 011778 17‘ i | |

4 3539 1 5/9/2013 I 4:53 | Bottom | E2 | Night | Alewife | A. pseudoharengus il L 1 | 16 | 0.063 | 1 339.608405‘ (104711309 0002945 17 | |

4 3540 Il 5/9/2013 | 8:21 | Surface | F1 | Day Gizzard shad D. cepedianum LL 1 | 1 il 1.000 | 3540* 245‘440325, 04)0407431 0. 004074 17. 2 | i

4 3540 | 5/9/2013 1 8:21 1 Surface | F1 | Day White perch M. americana LL 10 | 10 | 1.000 | | 245.440325. 0,0407431' 0. 040743' 17.. 2‘ 1 |

4+ 3540 | 5/9/2013 821 | Surface+ F1 | Day Striped bass | M. saxatilis LL 50 | S0 | 1.000 | | 245.440325 | 020371551 0.203716| 17.2 |

4 3540 | 5/9/2013 8:21 1 Surface | F1 | Day Atlantic menhaden | B. tyrannus L 12 1 12 | 1.000 | | 245 440325 004889172 0.048892 17.2‘ | |

4 3540 ! 5/9/2013 L 8:21 ! Surface | F1 Day Clupeidae Clupeidae LL 10 1 0 | 1.000 i | 245. 440325 00407431 0,040743. 17.2 |

4 3540 | 5/9/2013 | 821 | Surface | F1 | Day | Alewife | A.pseudoharengus | LL 8 8 | 1.000 | 245. 440325 003259448 0.032594 17.2| | |

4 3540 | 5/9/2013 | 8:21 | Surface | F1 | Day Other Other L 7 | 7 | 1000 | | 245. 440325‘ 0. 02852017 0. 02852 17.: Z | |

4 3541 | 5/9/2013 I 821 | Mid F1_ | Day Gizzard shad D. cepedianum LL 1 1 1.000 | 3541 21&.396535*0.00457883 0004579 17. Z | 1 |

4 3541 L 5/9/2013 ! 821 | Mid 1 F1 | Day Striped bass M. saxatilis L 27 | 27 | 1.000 | | 215.396535' 0.12362834 | 0.123628| 17. 2 | |

4 3541 | 5/9/2013 | 8:21 | Mid Il F1_ | Day White perch M. americana L 6 | 6 . 1000 | 218. 396535 0.02747296 0027473 17.2] { !

4 3541 | 5/9/2013 1 821 | Mid Il Fl1 Day | Other Other LL 17 17 1.000 | 218. 396535 0.l 077&4006 0. 07784 17., 2 L

4 3541 | 5/9/2013 | 821  Mid FL | Day  Unidentifiable Unidentifiabl 18 1| 1| 1000 | 218, 396535 0.00457883 0.004579 17.2 |

4 3541 Il 5/9/2013 | 8:21 Mid | F1 | Day | Atlantic menhaden ] B. tyrannus | LL 1 | 1 | 1.000 | Il 218. 396535 0. 00457853 0.004579? 17.2 | 1

4 3541 | 5/9/2013 | 821 | Mid | F1 | Day Clupeidae Clupeidae LL 12 | 12 | 1000 | | 218. 396535 005494593 0.054946| 17.2 { |

4 3541 ! 5/9/2013 | 821 | LG Day Alewife A pseudoharengus | LL S | 5 | 1000 | | 1! 218. 396535 002289414 0.022894 | 17.2' 1 |

4, 3542 | 5/9/2013 | 8:21 | Bottom fF1_ | Day Gizzard shad D. cepedianum LL 2 | 4 0500 | | 3542 241. 474465$ 00165649 0.008282) 17.2| | !

4 3542 | 5/9/2013 8:21 | Bottom | | Day | Atlantic menhaden | B. tyrannus L 1 | 2 | 0.500 1 1 241.474465’ 04008282454 O‘WMl» 171' | | |

4 3542 | 5/9/2013 1 8:21 Bottom | F1 | Day Striped bass M. saxatilis LL 02 | 204 0.500 | 241.474465F0.84480982‘ 0422405 17.2| |

4 3542 | 5/9/2013 | 8:21 | Bottom | F1 | Day White perch M. americana LL 7 | 14 0500 | 241.474465 | 0.05797714 0.028989' 17.2 1 |

4 3542 | 5/9/2013 | 8:21 | Bottom | F1 | Day Other Other LL 3 | 6 | 0.500 | | 241.474465f0.02484735‘ 0.012424‘ 17.2) | |

4 3542 1 5/9/2013 1 8:21 Bottom | F1 1 Day L ifiabl Uni ifiabl LL 2 4 | 0500 | | 241. 474465 0.0165649 0.008282’ 17.2 |

4 3542 | 5/9/2013 Il 8:21 | Bottom | F1 | Day Clupeidae Clupeidae LL 12 24 | 0500 | | 24]. 474465 009938939 0.049595. 17.2| | I

4 3542 1 5/9/2013 | 8:21 | Bottom F1 | Day | Alewife | A. pseudoharengus | LL 5 | 10 | 0.500 | | 241 474465 004141225 D.DZO7OG+ 17A2' | | I

4 3543 1 5/9/2013 | 16:55 ! Surface | E2 i Day | Clupeidae Clupeidae | LL s | 15 1000 | 1 232 952085 006439092 0.064391* 186 18.1* 17.9+ 8. 7.8]

4 3543 | 5/9/2013 | 16:55 | Surface E2 | Day Alewife | A. pseudoharengus | LL LU 10 | 1.000 1 il 232. 952085 004292728 0.042927. 186 18.1} 17.9~ E‘ 7.8]

A 3543 1 5/9/2013 1. 16:55 | Surface | B2 Day |  Uni entifiabl Uni ifiabl w 1 I 1 1.000 | 1 232 952085‘ 0.00429273 | 0004293 18.6 1&1‘ 17.9| 8 7.8]

4 3543 | 5/9/2013 | 1655 | Surface | E2 | Day | White perch M. americana L 2 | 2| 1.000 | 232.952085 000858546 0008585 186 181 17.9’ 8 7.8

4 3543 | 5/9/2013 16:55 i Surface | E2 Day | Other Other | LL 1 1 1 1.000 | | 232, 952085 000429273 0004293 186 18,1‘ 17.9. 8‘ 7.8

4 3543 | 5/9/2013 I 16:55 1 Surface | E2 | Day Striped bass M. saxatilis LL 4 | 4 | 1.000 | 1 232, 952085 001717091 0017171 18. 1841* 179, 8 78

4 3544 ! 5/9/2013 ! 16:55 | Mid E2 | Day I Striped bass M. saxatilis LL 225 1 900 | 0250 | 1 176.1 037775‘ 5. 11253906‘ 1.278135 18 8 7.8

4 3544 Il 5/9/2013 | 16:55 1 Mid | E2 Day | White perch M. americana LL 9 36 | 0.250 1 176.037775’ 0.204501564« 0.051125 | 18. 8 78

4 3544 ! 5/9/2013 { 16:55 1 Mid | E2 | Day | Gizzard shad D. cepedianum LL 17 | 68 | 0.250 1 175‘037775' 0.38628073| 0.09657 18. 8’ 7.8

4 3544 | 5/9/2013 ! 16:55 | Mid | €2 | Day { Alewife | A pseudoharengus | L 2 il 8 0.250 | 175.037775’ 0.04544479 | 0'011361» 18.6| 8 7.8

4 3544 | 5/9/2013 1 16:55 1 Mid 1 E2 | Day | Clupeidae Clupeidae L i 4 | 0250 | 176.037775‘ 0.0227224 0005681 186 8| 7.8

4+ 3544 I 5/9/2013' 16:55 1 Mid | E2 | Day Other Other L 1 1 4 | 0.250 | 1 176.037775' 0.0227224 0005681 186 8 78
i 4‘ 3545 | 5/9/2013 | 1655 | Bottom | B2 | Day | Gizzard shad D. cepedianum L 6 | 9% | 0.063 Il il 35451 195.59284| &49081551 0. 030675 18, G 18. 1 17. 9 8 78

4| 3545 5‘9/2013 16:55  Bottom | E2 . Day Striped bass M. saxatilis LL 275 4400 | 0.063 | 195.59284| 22.495711 1. 405982 1 17. 9 8 78]
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Appendix A
Environmental Consulting Services Inc. RAW Data
Entrainment lmpact Assessment
Magellan Christina River Berth
Wilmington, Delaware

4 3545 | 5/9/2013 | 16:55 , Bottom | E2 Day White perch M. americana LL 2 32 0.063 I 195.59284 | 0. 15360517 0. 010225 186 181 17.9; 0.3| 0‘3r 03 7.8 8; 7.8
4 3545 | 5/9/2013 | 16:55 | Bottom E2 Day | Other Other w 3| 48 | 0063 | I 195. 59284 024540775 0015338 186 181 1731 03 0.3' 0.3ﬁ 7.8‘ 8‘ 7.8]
4 3545 | 5/9/2013 { 16:55 . Bottom  E2 Day | Atlantic menhaden | B. tyrannus W 7. n | 0.063 | 195.! 59284 05726181 0035789' 186. 18. 1* 179 03 03 03 78 8| 7.8
4 3545 | 5/9/2013 | 16:55 | Bottom | E2 Day Clupeidae Clupeidae | w | 4 | 64 | 0.063 | 1 195. 59284 032721034 0.020451| 13.6‘ 18,1* 17.9“ 0.3‘ 03 03 7,8’ 8 78
4 3545 | 5/9/2013 4 16:55 | Bottom | E2 Day | Alewife | A. pseudoharengus | L 3 48 I 0.063 | ! | 195.! 59284 0. 24540776 0.015338| 18. 6 181 17. 9| 043} 03 03 78 8 78
4r 3546 | 5/9/2013 | 21:25 | Surface L F1 Night | Other Other 15 ! 4 | 64 i 0.063 | | 3546‘ 211 392995 030275365* 0018922 17. 8 17.7] 17. 6‘ 0.2* 02 03, 77, 7.57’ 7.9
4 3546 | 5/9/2013 | 21:25 | Surface Il F1 Night Clupeidae Clupeidae LL 3 I 18 0.063 | 1 211. 352995‘ I'.|08514946f 0005322 17.; 8 17.7’ 17.1 5' 02| 02 03 77,78 79
4 3546 | 5/9/2013 | 21:25 | Surface | F1 Night White perch M. americana L | 13 208 | 0.063 . 211.392995*0498394935* 0051497 17. 8 17.7‘ 17. S* 0.2| O.2+ 0.3. 77, 79 79
4' 3546 ] 5/9/2013 | 21:25 | Surface | F1 Night Morone spp. Morone spp. w | 9 144 0.063 | il 2114352995* 0.6811957f 0042575‘ 17. 8‘ 17‘7‘ 17. 6* 0‘2* 02 03 77 79 79
4} 3546 i 5/9/2013 | 21:25 | Surface Il F1 Night Striped bass M. saxatilis w | 298 | 4768 0.063 | | il 211.392995 22.5551466* 1.409697 17.8‘ 17.7‘ 17.1 6| 0.2‘ 02 03 77 79 79
4 3547 I 5/9/2013 1 21:25 | Mid F1 Night Other Other L | 3 2 | 0.250 | | 3547 199.115705’ 0.06026647' 0.015067 I 178 17.7’ 17.6| 02 02/ 03 77, 79, 7.9
47 3547 | 5/9/2013 | 21:25 | Mid F1 Night Alewife | A. pseudoharengus | LL 1 2 | 8 Il 0250 | | 199.115705‘0‘04017764 0010044 17.8| 17.7 17,6' 0.2. l).ZP 03/ 77 78 79
4 3547 | 5/9/2013 1 21:25 | Mid F1 Night Clupeidae Clupeidae w 2 | 8 | 0250 | | 199.. 115705 0.4 04017764 0010044 17. 8 ) 17.7 17.6] 02 02 0.3. 77, 79 7.9
4 3547 | 5/9/2013 1 21:25 | Mid F1 Night | White perch M. americana L 8 | 32 | 0.250 i | 199.. 115705 0. 15071058 0040178 17. 8 17.7' 176| 02 02| 03 7.7' 79, 7.9
4 3547 | 5/9/2013 1 21:25 | Mid F1 Night Morone spp. Morone spp. LL 6 | 24 | 0250 | I 199. 115705 0. 12053293 0030133. 17.] B‘ 17.7’ 176/ 02 02 03 77 79, 79
4 3547 | 5/9/2013 ' 21:25 | Mid | F1 Night | Striped bass M. saxatilis | 239 | 956 | 0250 | ] 199. 115705 4. 80122851 1.200307 17.8' 17.7| 17'6+ 02| 02| 03 7.7l 79 79
4} 3548 | 5/9/2013 1 21:25 | Bottom F1 Night I Atlantic menhaden | B. tyrannus (18 5 I 40 0.125 I} ! 221. 898305 0. 13016276 01‘.‘225331 178 17.7. 176 0.2 02| 03 7.7* 79, 79
4} 3548 | 5/9/2013 | 21:25 il Bottom | 33 Night Other Other w 2 16 0.125 | | 221. 898305’ 00721051 0.009013‘ 17.8) 17.7‘ 17.6‘ O,Z~ 02| 03 77 79 73
4| 3548 | 5/9/2013 | 21:25 | Bottom | F1 Night Striped bass M. saxatilis LL | 188 1504 | 0.125 | | 221.898305‘ 6.77787962* 0347235’ 17.8| 17,7» 176, 02 0.2* 1:!.31 7A7‘ 79 179
4’ 3548 | 5/9/2013 21:25 | Bottom F1 Night White perch M. americana LL 8 | 64 | 0.125 I | 221.898305 0.28842041 0.035053' 17.8 17.7, 17.6' 0.2 0.2’ 0.3. 77| 79 179
4 3548 5/9/2013 21:25 | Bottom | F1 Night Clupeidae Clupeidae w2 EL 0.125 | | 221.898305 0A0721051. 0.009013* 17.5» 17.7| 176 0,2‘ 02 03 77 79, 7.8
5, 3551 5/13/2013 8:36 | Bottom E2 Day Il Striped bass M. saxatilis EE | 6 | 12| 0.500 1 | 187.850975}!.06388042’ 0,03194} 16.1) 16.2 16.4‘ 02| 0.2. 02| 82 81 82
5_r 3552 5/13/2013 11:11 | Surface Fl1 Day | Striped bass M. saxatilis EE | S | S | 1000 | | 316.192955 | 0.01581313‘ 0.0]5813' 16’ 16.3| 16.1‘ 02| 02 02 7.8 82 81
5}_ 3553 5/13/2013 11:11 Mid ! F1 Day | Striped bass M. saxatilis EE 4 8 | 0.500 | 197.470295 | 0.04051242 0.020256 16¢ 16.3‘ 16.1 I 02| 02 02 7‘5’ 82 81
5 3554 5/13/2013 11:11 Il Bottom | F1 Day | Striped bass M. saxatilis EE 8 | 32 0.250 3554' 226.94001 | 0.14100643‘ 0035252, 16| 16.3| 16.1“ 0.2 0.2. O.Z‘ 7.8‘ 82 81
5 3551 5/13/2013 8:36 Bottom E2 Day | Atlantic menhaden | B. tyrannus P 4 | 8 | 0.500 Il 3551‘ 187.850975 | 004258695 0.021293 16.1‘ 16.2| 16.4* 0.2 0.2' 0.2‘ 82 B1 82
5 3552 ___5/13/2013. 11:11 | Surface | F1 Day | Atlantic menhaden 1 B. tyrannus P 1 1 | 1 1000 | | 3552~ 316.. 191955 0.1 00316253  0.003163 16’ 16.3' 161 0.2 0.2' 0.2* 7‘5’ 82 81
5} 3555 }5/13/2013‘ 21:10 | Surface | E2 Night 1 Atlantic menhaden | B. tyrannus plj 1 8 | 32 | 0250 1 3555 294, 71&245 010857828 0,027145' 16.4| 16.8| 16.6’ 02| 02 O.Z‘ B' 82 79
S 3556 '5/13/2013.‘ 21:10 | Mid 1 E2 Night | Atlantic menhaden 1 B. tyrannus oo 32 | 64 | 0500 | 3556' 184. 81329570 34629543* 0.173148‘ 16.4’ 16.8| 16.6’ 02| 02 0.2} 8y B2 79
S} 3557 | 5/13/2013’ 21:10 | Bottom | E2 Night 1 Atlantic menhaden | B. tyrannus 1) | 21 | 84 | 0.250 | 3857 176.10106 | 0.47699883’ 0,11925' 16,4. 16.8| 16.6 02| 02 02 B' 82 73
5’ 3558 ‘5/13/2013‘ 23:10 | Surface | F1 Night Atlantic menhaden | B. tyrannus no 1 8 il 0125 | 3558 275.859315 0.02900029; 0.003625 15.5 159/ 15.7| 02 0.2 llZi 8y 85| 82
5 3559 | 5/13/2013 i 2310 | Mid ! F1 Night Atlantic menhaden 1 B. tyrannus LU 8 1 2 0.250 | 3559+ 2004025 | 0.15967865' 0.03992| 155| 159 15. 7 0.2r 0.2’ 02 8 85 82
S| 3560 ‘5/13/2013‘ 23:10 | Bottom | F1 Night { Atlantic menhaden 1 B. tyrannus 1 2| 8 0250 | | 3560 199.832935 0.04003344. 0.010008 15.5* 15.9 157 02/ 02] 0.2' 8 85| B2
5’ 3549 | 5/13/2013. 8:36 Il Surface | E2 1 Striped bass M.saxatilis | 184 | 2944 I 0.063 3549’ 278.179765 | 10.5830846 045514431 16‘1‘ 15.2 154 02| 0.2' 1.3.2+ 82 81 82
5 | 3549 | 5/13/2013. 8:36 Surface | E2 ! Morone spp. Morone spp. L I s | 8 | 0063 | 278.179765 | 0.28758382* l.).0179744 16.1' 16‘2. 16.: 4* 0.2' O.ZF 0‘2+ 82 81 8.2
5* 3549 5/13/2013 8:36 1 Surface | E2 | White perch M. americana w 1 3 | 48 0.063 | | 278.179765 0.17255(‘]291 0.010784 | 16. 1 16.2 16.4| 0,2' O,Z’ 0.2* 8.2= 81 82
5 | 3549 5/13/2013 8:36 | Surface | E2 Gizzard shad D. cepedianum LL 1 2 | 3 ! 0.063 | ’ 278. 179765 0.11503353 0. 00719 16. 1 16.2| 164 0.2 0.26 042* 8.2v 8.1‘ 8.2
5} 3549 5/13/2013 8:36 Surface | E2 | Alewife | A.pseudoharengus | LL | 1 | % 0.063 278.. 179765 005751676 0003595 161 162 1644’ OAZ* 0.21 02, 82 81 B.2
5’ 3549 | 5/13/2013‘ 8:36 Surface | E2 | Clupeidae Clupeidae L 1 s | 144 | 0.063 278.. 179765 051765088 0032353' 16. 1' 16.2| 16.4* 0.2 0.2| 0‘2‘ 8.2} 8.1‘ 8.2
5 | 3549 1 5/13/2013| 8:36 Surface | E2 | Other Other Lo 7 | 12 | 0.063 | | | 278. 179765’ 0. 40261735 0.025154’ 161 16.2| 1544. 0.2 D.Z¢ 02 82 81| 82
5| 3550 | 5/13/2013 I 8:36 | Mid E2 Striped bass M. saxatilis W 230 | 3680 ] 0.063 3550| 205. 2332551 17 9308173_ 1.120675. 161 162 16.4 OAZ* 0.2' 02 82 8.1{ 82
5 | 3550 *5/13/2013 | 8:36 Mid E2 | Morone spp. Morone spp. LL | 6 | 9% | 0.063 | 1 205.233255+ 0.46776045 | 0.029235* JG.IY 16.2" 16.4 0.2‘ 02| 0z 8.2 8.11_ 8.2
5| 3550 | 5/]3/2013< 8:36 Mid E2 | Clupeidae Clupeidae L 6 L 96 | 0.063 | 205. 233255 0.46776045 | 0. 029235 16.1) 16.20 164, 02 02| 02 82 81 82
5 | 3550 *5/13/2013’ 8:36 1 Mid E2 | Other Other [ 4 64 | 0.063 I 208S. 233255 0. 3118403 001949 16.. 1 16.2’ 16.4‘ (),2v 02| 042‘ 8.2~ 81 82
5| 13551 | 5/13/2013| 8:36 | Bottom | E2 | White perch M. americana LL l 7| 14 | 0500 | | 187. 850975 0.1 07452716 0. 037264 16. 1 161' 164 0.2‘ 0.2' 0,2' 8.2; 81 82
5 3551 | 5/13/2013 8:36 L Bottom & E2 | Morone spp. Morone spp. (L 235 S0 | 0.500 il | 187.850975| 0. 26616843 0. 133084 16.. 1 15A2’ 164, 0.2. 0.2 OAZ‘ 8.2‘ 81 82
S 3551 5/13/2013 8:36 Bottom | E2 L Striped bass M. saxatilis (L 132 | 264 | 0500 | 1 187. 850975 1. 40536934 0. 702685 16.: 1 16.2¢ 16.4’ 02| 02 02 8.25 81 82
5 3551 5/13/2013 8:36 ! Bottom | €2 Clupeidae Clupeidae | L 61 | 122 | 0.500 | i 187. 850975 0.1 64945098 0. 324725 16.. l 15‘2. 164 0.2 0.1' 0,2' 8.2‘ 81 82
S 3551 | 5/13/2013* 8:36 | Bottom | E2 | Alewife | A. pseudoharengus | LL | 4 | 8 | 0.500 1 187. 850975 004258695 0.f 021293+ 16. 1‘ 16.2| 16.4r 02 02 02 8.2* 81 82
S 3551 | 5/13/2013+ 8:36 Bottom | E2 | Gizzard shad D. cepedianum 18 Il 2 4 | 0500 Gobiosoma spp. 187, 850975 0. 02129347 0.0106&7. 16.1{ 16.2' 164, 02 0.2' 02| 8.2‘ 81| 8.2
S 3851 | 5/13/2013+ 8:36 1 Bottom | E2 | Other Other 18 | 13 | 26 0500 i 187. 850975+ 0. 13840759 0.069104’ 16.1* 16‘2. 16,4’ 0.2 0.2‘_ 041* 8.2 1 8.1; 8.2
5' 3552 }5/13/2013‘ 11:11 | Surface 1 F1 1 White perch M. americana W 3 3 1000 316.192955 | O. 00948783_. 0.009488; 16| 163 16'1‘, 02| 0.2+ 02| 78 Bll 8.1!
S 3552 }5/13/2013‘ 11:11 | Surface I F1 1 Gizzard shad D. cepedianum [ 4 I} 4 | 1.000 | 316.192955 | 0,0125505‘ 04012651. 16| 16.3’ 16.1. D‘Z. 0.2/ 0.2 7’8r 82 81
S' 3552 | 5/13/2013¢ 11:11 | Surface F1 | Alewife | A. pseudoharengus | L | 8 | 8 | 1.000 | 1 316.. 192955 0.02530101 0A025301A 16' 16.3| 16.14 0.2' 02 02 7.8' 8.2i 8.1
5. 3552 | 5/13/2013' 11:11 | Surface | F1 | Clupeidae Clupeidae W | 142 | 142 1000 | | 316. 192955 044909286 0.449093| 16) 16.3| 16.1~ 02| El,Zé 0.2 7'8, 8.2. 8.1
5 3552 ‘5/13/1013* 11:11 Surface ! F1 | Other Other o 40 | 40 | 1000 | 316.. 192955 012650503 0.126505I 16| 163 16.1 0‘2r 0.2’ 02 7.8. 82| 81
5' 3552 5/13/2013 11:11 | Surface 1 F1 | Morone spp. Morone spp. w17 17 1 1.000 | 1 316.. 192955r 0. 05376464" 0.053765| 16 1(5.3+ 161 02 0.2‘ 02 7.8’ 82 81
5 3552 5/13/2013 11:11 | Surface | F1 | Striped bass M. saxatilis L | 9 95 | 1000 | | 316‘192955' 0.30044945 | 0,300449! 16| 16.3| 161 02 02 0.2* 7.8‘ 82 81
S 3553 5/13/2013 1111 ) Mid F1 | Striped bass M. saxatilis W 132 { 264 | 0500 | I 3553} 197. 47!:)295+ 1. 33690994 0.668455' 16’ 16‘3' 16.1‘ 02| 02 02 78 82 81
5’ 3553 r5/13/2013+ 11:11 Mid F1 | White perch M. americana L 13 | 26 | 0500 | | 197 470295 013166537 0.065833 | 16* 16.3f 161 02| 02 02 7A8‘ 82| 8.1
5* 3553 | 5/13/2013, 1111 Mid F1 | Morone spp. Morone spp. [ 3 6 0.500 1 197. 470195 0. 03033432 0.015192‘ 16 16,3t 161 02 0.2 0.2' 7.8' 8.2‘ 81
5/ 3553 ,5/13/2013+ 1111 Mid F1 | Gizzard shad I} D. cepedianum (L 15 | 30 | 0500 | | 197. 470295' 0. 15192158 0.075961| 16/ 16.3| 161, IJ,Z' 02 02 7,5* 82 81
5’ 3553 *5/13/2013. 11:11 I Mid F1 | Alewife ! A. pseudoharengus | LL 11 2 | 0.500 | | 197.470295+ 0.111409161‘ 0.055705‘ 16‘ 16‘3. 161 02 02 02 7.8< 82 81
5' 3553 5/13/2013 11:11 | Mid F1 | Clupeidae Clupeidae LL | 42 84 0500 1 197.470195* 0.42535044‘ 0.21269| 16{ 163 16.1. OAZ‘ 0.2 0,2' 7.8 8.2' 8.1
5} 3553 5/13/2013 11:11 I Mid | F1 | Other Other LL 26 | 52 | 0.500 | 1 197.470295' 0‘26333075' 041316(55F 16f 163 16.1' 0‘2* 02 0.2’ 7.8‘ 5,24 8.1
5& 3554 5/13/2013 11:11 | Bottom | F1 | Alewife | A. pseudoharengus | w | 3 12 0.250 ! | 225.94001‘,70.05287741, 0.013219' 16” 16.3’ 16.1‘ 02 02 02 7.8* B.Zi 8.1]
5‘ 3554 5/13/1013 11:11 1 Bottom | F1 | Clupeidae Clupeidae (LS 9 | 36 | 0250 | 225,94001* 015863223 | 0.039858' 15; 163 15.1f 02 02 02 7A8“ B.Z' 81
5| 3554 '5/13/2013‘ 11:11 | Bottom | F1 Gizzard shad D. cepedianum LL 4 | 16 | 0.250 | 1 226.94001+ 0.07050321* 0‘017626‘ 16‘ 16.3] 1(5.1f 02 0‘2+ 0.2' 7.8* 8.2* 8.1
5| 3554 | 5/13/2013¢ 11:11 | Bottom | F1 White perch M. americana LL 8 | 32 | 0.250 226.94001i 0.14100643 | 0.035252| 16| 163] 161 0.2 0.2‘ 0.2' 7.8‘ BA2+ 8.1
5 3554 *5/13/2013, 11:11 | Bottom | F1 ] Other Other w14 | 56 | 0250 | ] 226.94001’ 0.24676125 | 0‘06159‘ 16| 16.3‘ 16.1| 0.2’ O.Z' 0,2' 7.8+ 8.2‘ 81
5 3554 | 5/13/2013‘ 111 Bottom | F1 ] Morone spp. Morone spp. w o 2 | 8 | 0.250 ! | 226.94001’ 0.03525161 0. 008813 16‘ 16.3' 16.1| 0.2‘ 01; 02, 7.8’ 8,2’ 8.1]
5 3554 | 5/13/2013 | 11:11 i Bottom | F1 | Striped bass M. saxatilis LL 188 | 752 | 0.250 226.94001 | 3. 31365104 0. 828413 16 16.3' 161 02 0.2‘ 0.2 7A8} &2{ 8.1
5 3585 5/13/2013 21:10 ' Surface ! E2 Striped bass M. saxatilis w o 237 | 948 | 0.250 | 294. 718245 3. 21663153 0. 304158 16. 4 16.8' 166 O.Z; 02, 02/ 8' 82 79
5 3555 5/13/2013 21:10 | Surface | E2 White perch M. americana W 6 24 1 0.250 1 294, 718245 008143371+ 002035&’ 164. 16,8. 16.6| 0.2’ 01’ 02, 8| 82 7.9
5 3555 5/13/2013 21:10 | Surface | E2 Morone spp. Morone spp. { W 10 40 | 0.250 294. 71!245. 0. 13572285+ 0.033931’ 16.4| 1s.s§ 15.(5r O.Z’ 02 0.2’ 8 8.2‘ 7.9
Sr 3555 5/13/2013 21:10 | Surface | E2 Alewife | A.pseudoharengus | LL | 2 | 8 | 0250 | | 294.718245 | 0.02714457' 0.006786 | IEA' 16.8| 16.6/ 0.2' 0.2 U.Z’ 8| 82 7.9
5| 3555 5/13/2013 21:10 Surface E2 Clupeidae Clupeidae w | 9 36 0.250 | 294.718245 | 0,12215056’ 0.030538‘ 164 16.8‘ 166 0.2. 02| 02| 8| 82 7.9
5| 3555 5/13/2013 21:10 | Surface E2 Gizzard shad D. cepedianum L 1 4 0.250 | | 294.718245 | 0.01357228’ 0.003393' 16.4. 16.8’ 166 0.2. 0.2* 0.2» 8| 82 7.9
5} 3556 5/13/2013 21:10 | Mid E2 Clupeidae Clupeidae w | 24 | 48 0.500 | 184.813295. 0.25972157. 0.129861’ 164 16.8 16.6‘ 112l 02 02| 8F B.ZI 7.9
5 3556 5/13/2013 21:10 1. Mid E2 White perch M. americana LL | 4 | 8 | 0500 | 134‘813295* 0.04328693 0'021643L 1544' 16A8+ 16.6| 0.2 O.Zi 0.2 8 82 79
5 3556 5/13/2013 21:10 | Mid E2 Morone spp. Morone spp. w | 15 30 1 0500 | IMABISZQSLO.ISZSZSSB* 0.08]163' 16.4‘ 16.8' 16.6' 02 02 0.2' 8 82 79
S 3556 | 5/13/2013 | 21:10 | Mid E2 Striped bass M.saxatilis (18 184 | 368 | 0.500 1 184.813295 | 1. 99119874 0.995599| 16.4| 16.8' 1645‘ 02| 02 0.2’ 8 82 7.9
5’ 3556 ‘5/13/2013~ 2110 | Mid | E2 Other Other L | 22 | 4 | 0.500 ] 184.: 813295 0., 23807811 0.119039' 164 15.8} 166/ 02) 02| 02| 8 82 79
5 3557 5/13/2013 21:10 Bottom | E2 Striped bass M. saxatilis LL 1 201 | 804 | 0.250 176.. 10106 456556015 1‘14139’ 1&4v 16.8| 166 0.2| 0.2 0.2' 8’ 82 79
5 3557 5/13/2013 21:10 i Bottom | E2 White perch M. americana o 5 | 20 | 0.250 I} 176. 10106. 0711357115 0.028393 16.4| 16.8| 166 0.2 O‘2~ D.Z} B‘ 82 79
5 3557 5/13/2013 21:10 | Bottom | €2 1 Morone spp. Morone spp. LL | 27 | 108 | 0.250 | 176.10106 | 0‘61328421* IJ.153321P 16.4' 16.8| 166 042‘ 0.2‘ D.Z‘ 8' 82 79
5 3857 5/13/2013+ 21:10 | Bottom = E2 | Gizzard shad D. cepedianum [T 1 4 0.250 | | 176.10106*&02271423’ 0.005579. 16‘4‘ 16.8r 16.6’ 02| 02 D.Z’ 8 82/ 7.9
S 3557 S/13/2013 21:10 | Bottom | E2 1 Clupeidae Clupeidae [ 7 | 28 | 0250 | | 176.10106 0.15899961' 0.03975| 16.4| 16.8| 16.6‘ OAZ; 02 02 8' 82 7.9
5 3558 5/13/2013 23:10 1 Surface | F1 Striped bass M. saxatilis (18 | 207 1 1656 | 0.125 | | 275.859315 6.00305993+ 0.750382 155' 15.9 15‘7~ 0.2 0.2' 0.2' 84 85 82
5 3558 *5/13/2013‘ 23:10 | Surface | F1 White perch M. americana W | 4 | 32 | 0.125 | 275.859315 | 0.11600116 0,0145. 15‘5' 15.9| 15.7’ 0.2* 02 02 8 85| 82
5 3558 '5/13120134 23:10 1 Surface | F1 i Morone spp. ] Morone spp. w 2 1 16 | 0.125 | 275.859315 | 0.05800058 0.00725 15.5' 159 1s.7| 0.2‘ 02 02| 81 8.5‘ 8.2
5| 3558 5/13/2013 23:10 1 Surface ! F1 Alewife | A. pseudoharengus | LL | 2| 16 0.125 | | 275. 859315 005800058 000725 15. 5 159 157, 02| 02| O‘Z' B} 8.5‘ 8.2
5| 3558 5/13/2013 23:10 1 Surface | F1 Clupeidae Clupeidae L 1 3 | 24 ! 0.125 Eastern Silvery Minnow | | 275. 859315 008700087 0010875 15.! 5 15.9’ 15.7| O,ZA‘ 0.2 O.Z* 8 85‘ 8.2
Sr 3558 5/13/2013 23:10 | Surface | F1 Other Other [ 76 | 608 | 0125 | 275. 859315' 2204022 0. 275503~ 15. S. 159|157 02 02| 0.2 B} 5.5‘ 8.2
£l 3559 5/13/2013 23:10 | Mid F1 Clupeidae Clupeidae R 5 | 2 | 0.250 200. 4025* 0. 09979915 0.01495+ 155 15‘9’ 15.7| 0.2 | 02| 02 B+ 8.5‘ 8.2
5 3559 5/13/2013 23:10 I Mid F1 White perch M. americana L 2 8 ! 0.250 1 200. 4025’ 0. 03991966 0.00998| 155 15,9‘ 15.7) D.Z. 02| 02 8' 85 82
5| 3559 5/13/2013 23:10 | Mid F1 Striped bass M. saxatilis w278 | 1112 0.250 1 200. 4025‘ 5. 54883297 1.387208' 15.5’ 15.9' 15.7 0.2‘ 0.2 0.2’ 8 85 82
5| 3559 5/13/2013 23:10 | Mid | F1 | Other Other L 44 | 176 0.250 | 200. 4025‘ 0. 87&23256’ 0119558' 155 15.9‘ 157, 0.2' 0.2* 02| 8’ 8.5' 8.2
5| 3560 '5/13/2013’ 2320 | Bottom | F1 Striped bass M. saxatilis (L 303 | 1212 | 0250 | | 199.832935 6‘0650663' 1.516267 15‘5' 15.94 157 02] 0.2 0.2’ 8 85 82
S 3560 5/13/2013 23:10 | Bottom | F1 White perch M. americana L 2 | 8 | 0250 | 199.832935$ 0.04003344 | 0.010008 | 15.5' 159 15.7, 02| 02 02 8‘ 8.5: 8.2
5 3560 5/13/2013 23:10 | Bottom  F1 Morone spp. Morone spp. LL | 2 | 8 | 0250 1 199.832935’ D.MDO3344' 01)10008' 15‘5' 15.9 15A7' 02| 02 0.2' 8* 85| 82
S 3560 5/13/2013 23:10 | Bottom  F1 | Gizzard shad D. cepedianum i 1| 4 0.250 | 1 199.832935 | 0A0200167Z‘ 0.005004' 15.5| 159 15.7' 02| 02 02 8’ 8.5| 8.2
5 3560 | 5/13/2013' 23:10 1 Bottom | F1 I Clupeidae Clupeidae L Il 4 | 16 | 0250 | 199.832935.‘ 0.08006588. 0.020017‘ 15.5’ 15.9’ 15.7’ 0.2' 02' 02| 84 85| 82
5 3560 »5/13/1013' 23:10 | Bonomﬂ F1 Other Other L | LI 140 | 0.250 | i 199. 832935 0.70058522 0‘175146, 15.5' 15‘9> 15.7| 02 0.2‘ O.Z’ 8 85 82
6| 3561 1 5/20/2013 | 2:51 | Surface 1 E2 1 Striped bass M. saxatilis EE_ | 3 1 0250 | 3561 244, !49665 004900966 0012252 17.5| 17.5 17.5’ 02/ OAZ' 0.2‘ B.Z‘ 8.3' 83
6 3563 ’5/20/2013’ 2:51 | Bottom | E2 Striped bass M. saxatilis EE | 1 4 | 0,250 I | 209.. 283495 001911283 0.004778‘ 175 17.5i 175 01' 02 02| 8.2. 83 83
6 3565 | 5/20/2013' s:10 | Mid | F1 | Striped bass M. saxatilis EE | 1 | 2 | 0.250 3565' 195. 97255 0. 01020551 0.002551 17.5‘ 17.5; 175 02 02 02 8| 8.3‘ 8.2
6h 3566 L5/20/2013‘ 5:10 | Bottom 1 F1 Striped bass M. saxatilis EE ! 4 4 1.000 | Il 218. 438725 0. 01831177 0.018312 17.5| 1745‘ 17.5’ 0‘2’ 0.2, 0.2’. 8 83 82
6 3569 | 5/20/2013| 14:00 | Bottom £2 Striped bass M. saxatilis EE 2 | 4 | 0500 | 3569 245. 37704 001630144 0.008151) 21.2| 204 205, 02| 02 02 71 71 7
6 3570 | 5/20/2013'7 17:10 | Surface | F1 Striped bass M. saxatilis EE | 3 3 i 1.000 | I 216. 455795 001385964 0.01386‘ 19.9' 19,7; 19.5* U.Zyy_ 0.2? 0.2' G.7+ 69| 69
6| 3571 +5/10/2013‘ 17:10 | Mid | F1 1 Striped bass M. saxatilis EE | 3 3 1.000 | 3571. 189, 53938 001579451 0.015795| 19.9/ 19.7* 19.8 0.2‘ 02 01’ 6.7r 5.91 6.9
6 3572 | 5/20/2013 | 17:10 | Bottom | F1 1 Striped bass M. saxatilis EE | 4 4 1.000 1 206.! SZOOS 001935858 0.019369 153. 1947* 19,8* U.Z‘ 02 02 6.7| 69| 6.9
6 3562 | 5/20/2013' 251 | Mid | E2 Night Il Atlantic menhaden | B. tyrannus N 4 | 16 0.250 | 194.. 263855» 008235221' 0.020591 17. 5 175 17.5' 02 02 02 82 8.3' 83
6| 3563 v.>5/20/1013‘ 2:51 | Bottom | E2 Night i Atlantic menhaden | B. tyrannus uoooo2a 8 | 0250 | | 3563 209.. 283495 040135944 0,100342 17. 5‘ 175 175 OAZ' 02 02 82 &BI 83
6 3565 Il 5/20/2013’ 5:10 | Mid | F1 Night | Atlantic menhaden 1 B. tyrannus N 38 Il 7% | 0.250 il 195. 97255 038780942 0.096952 17. 5} 17. 5} 175 0.2' 02, 02| 8, 8.3’ 8.2
6| 3566 ‘5/20/2013* 5:10 | Bottom | F1 Night Atlantic menhaden B. tyrannus N 47 1 47 | 1.000 | 3566. 218. 438725 022[515331l 0.215163‘ 17. 5‘ 17‘5+ 17.5’ 0.1* 02| 02| 8‘ 83| 8.2
6 3571 *5/20/2013* 17:10 1 Mid | F1 Day Atlantic menhaden 1 B. tyrannus no 1 1 1.000 | | 189. 93938 000526484 0.005265, 19.9| 19.7. 19.8r 02 02 0.2' 6.7 6.9'_ 6.9|
6 3572 5/20/2013 17:10 | Bottom | F1 Day | Atlantic menhaden I B. tyrannus 1 2 1 2 | 1.000 | | 3572‘ 206. 52005 000968429 0.009684 | 19.9‘ 19.7| 19.8’ OAZ’ l].Zy 0.2} 6.7‘ 6.9‘ 6.9
6 3561 5/20/2013 251 | Surface 1 E2 Night | Striped bass M. saxatilis w | 20 | 80 | 0.250 | 244, 849665 03267311 0.081683 | 17.5{ 175, 17.5' 02, 0,2' 02 82 83 83
6’ 3561 5/20/2013 251 Surface | E2 Night | White perch M. americana w | 8 | 32 | 0.250 1 244, M?SSS 013069244' 0032673 175 17.5 17.5f 0.l~ 0.2 0.2' 82| 83 83
6 3561 | 5/20/20134 251 | Surface E2 Night I Clupeidae Clupeidae w | 104 416 0.250 244.349665; 1.69900171,  O. 41475 17.! 5 17.! 5 17.5’ 02, 02| 02| 82 83| 83
6| 3561 5/20/2013| 251 | Surface | E2 Night | Alewife | Apseudoharengus | L | 10 | 40 0250 I 244.849665| 016336555 0.040841 175175 175, 02 | 02 02| 82| 83 83
6 3561 5/20/1013 251 | Surface E2 Night | Other Other w | 63 252 | 0.250 ! i | 244.849665;1.02920256‘ 0257301 175 175 175| 02| 02| D,Z" 82/ 83 &3
6 3562 5/20/2013 2:51 | Mid E2 Night | Other Other L | 37 | 148 | 0250 | | 3562 194,263855" 0.76185042 0190463 175 17.! 5 175 02 02| 01‘ B.Z} 83| 83
6‘ 3562 '5/20/2013' 251 | Mid E2 Night | Atlantic menhaden 1 B. tyrannus o 2 | 8 | 0.250 | 19416!855» 0,0411811. 0010295 17. 5 175 17.5. CI.Z1 02| 0.2 B.Z' 83,- 83
6 3562 5/20/2013 2:51 1 Mid E2 Night Gizzard shad D. cepedianum L | i 4 1 0.250 i I 194‘2638551 0.02059055‘ 0.005143% 17. 5‘ 17. S~ 175 O,Z. O.Z‘ 02 82 83| 83
GF 3562 5/20/2013 2:51 Mid E2 Night American shad A. sapidissima LL | 3 1 12 1 0.250 I} i1 194.263855 | 0‘06177166' 0.015443' 17‘5' 17.5‘ 17.5* 0,2' O.Z. 0.2' 8‘2‘ 83 83
6 3562 5/20/2013 2:51 Mid E2 Night I Striped bass M. saxatilis 18 1 62 | 248 | 0.250 I} 194.263855*‘ 117661422 0. 319154 17. 5 175 17.5‘ 0.2{ 0,2. O.Z?_ 82| 83 83
6 3562 | 5/20/2013. 2:51 | Mid E2 Night | White perch M. americana LL 7 | 28 | 0.250 | 194. 263855 0. 14413386 0.1 036033 17. 5 175 17.50 02| 02 02 82| 83 83
6L 3562 | 5/20/2013 2551 L Mid E2 Night { Clupeidae Clupeidae : | 127 1 508 | 0.250 | | 194, 263855 2.4 6150001 055375 175 175 175 042' 02| 02 82| 83| 83
6 3562 | 5/20/2013* 2:51 Mid i E2 Night I Alewife | A. pseudoharengus | L | 28 | 112 | 0.250 1 | 194. 263855 0. 57653545 0. 144134 17.! 5] 17. 5 17.5& 0.21 02| D.Z} 82| B3 83
6 3563 5/20/2013# 2:51 1 Bottom | E2 Night Striped bass M. saxatilis [ - B 336 | 0.250 | 209. 283495 1. 60547778 0.401369’ 175 17.5; 175, 02 O.Z‘ 02| 82 83, 83
6 3563 5/10/1013 251 | Bottom i E2 Night White perch M. americana w | 4 | 16 | 0.250 1 209. 153495 0. 07845132 0.019113 17.5* 17,5‘ 175, 0.2‘ O,Z. 02 82 8‘3} 83
6 3563 5/20/2013 2:51 | Bottom |  E2 Night Alosa spp. Alosa spp. o 1 Il 4_ | 0.250 1 209. 283495 001911283 0.004778 17.54 175 17.5’ 0.2 0.2} 02 82 8.3‘ 83
6 3563 | 5/20/2013* 2:51 | Bottom I E2 Night Gizzard shad D. cepedianum i | 1 4 0.250 1 209. 253495. 0. 01911283 0.004778 17.5‘ 175, 17,5‘ 02| 02 02 8.2. 83| 83
6‘ 3563 .5/20/1013. 2:51 | Bottom I} E2 Night Alewife | A. pseudoharengus | LL | 6 | 64 | 0.250 | | 2094233455' 0.30580529| 0.076451 17.5' 175, 17.5’ 0.2 0.24 0.2‘L 82 83| 83
6| 3563 | 5/20/2013' 2:51 | Bottom |  E2 Night Clupeidae Clupeidae 18 170 | 680 | 0.250 Eastern Silvery Minnow | | 209.283495 | 3.24918121 0. 812295 17.5 17.5v 175| 02 O.Z’ 02| 82 83 83
6| 13563 ’75/20/2013‘ 2:51 | Bottom | E2 Night Other Other [ 39 156 | 0.250 ! I 209.283495,  0.7454004 018635 175, 17.5_" 175 (!.Z4 02| 02 8,1+ 8.3| 83
6 3564 | 5/20/2013. 5:10 Surface | F1 Night | Striped bass M. saxatifis L I 16 | 128 | 0125 3554' 224767225 | 0. 56947805 0. 071135 17.! S 17.5; 175 02| 02| 0.2 8 83| 82
6 3564 5/20/2013 5:10 | Surface | F1 Night | White perch M. americana LL | 1 8 | 0125 | | 224. 767225 0. 03559238 0. 004449. 17 S} 175175 02 02| 042\ 8* 83| 82
6 3564 5/20/2013 5:10 | Surface | F1 Night [ Clupeidae Clupeidae [ 130 | 1040 | 0125 224, 767225 4.62700912| 0‘578376¢ 17.5~ 1745’ 17.50 02| 02| 02 8 8.3I 8.2
6 3564 5/10/2013 5:10 | Surface | F1 Night Alewife A pseudoharengus | o 7 56 | 0125 224, 767225}024914654‘ 0.031143‘ 17.5* 175, 17‘5' 02/ 02| 02 8 8.3' 8.2
6 3564 ‘5/20/2013' 5:10 | Surface | F1 Night | American shad A. sapidissima LL | 4 | 32 | 0.125 1 | 224.767225'_0.14235951’ 175| 17.5* 02 02| 02 8 8‘35 8.2
6 3564 ‘5/20/2013Y 5:10 | Surface | F1 Night Other Other LL 40 1 320 | 0.125 il Il 224.767225~ 142369511 17.5‘ 175 0.2‘ 020 02 8 83| 82
6’ 3565 | 5/20/2013* 5:10 Mid F1 Night il Striped bass M. saxatilis W 28 | 56 | 0250 | Il 195.97255 | 0. 28575431 17.5' 175 02| 02| 0.2 8f 83 82
(iy 3565 5/20/2013 5:10 | Mid F1 Night 1 White perch M. americana LL | 6 | 12 0.250 1 1 195. 97255 006123307 1745f 17,5‘ 11.2F 02 02 8| 83 8.2
5‘ 3565 5/20/2013 5:10 | Mid F1 Night 1 Other 1 Other (L 92 184 Il 0250 | | 195.! 97255 093890701 0234727 175 17.5| 17.5. 02 02 0.2, B' 83| 82
6 3565 5/20/2013 5:10 Mid F1 Night | Atlantic menhaden | B. tyrannus I U 13 26 | 0.250 ! 195. 97255 0. 13267164 0. 033168 17. 5 175/ 175 02| 02, 02 8 83| 82
6 3565 5/20/2013 5:10 Mid F1l Nighl Clugeldae Cluenldae LL 45 S0 0.250 195.97255 | 0. 45924799 .114812  17.! 5 175 175/ 02 02 0.2 8 83 82
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Appendix A

Environmental Consulting Services Inc. RAW Data
Entrainment Impact Assessment
Magellan Christina River Berth

Wilmington, Delaware

5: 3565 ‘5/20/20137 5:10 ’ Mid | FL Night | Alewife | A. pseudoharengus |~ LL 9 18 0.250 I 1 195.97255 00913496 0.022962 17.5‘_ 17.5| 17.5[ 0.2' 02 02 | 8 83 82
6 3565 Il 5/20/2013' 5:10 Mid 1 21 | Night Il American shad A. sapidissima 28 1 2 0.250 1 195. 97155*001020551 0‘002551' 17.5' 17.5| 17.5,' 0.2' 02, 02 8 83 8.2
6 3566 ,5/20/2013' 5:10 i Bottom | L | Night Other Other SN 92 92 1.000 | | 218.438725‘ 0.42117074' 0421171 17.5‘ 175, 17.5i 0.2* 02 0.2' 8 53= 8.2
6| 3566 _5/20/2013' 5:10 Bottom (29| Night | Clupeidae Clupeidae Lou 63 63 1.000 | | Il 218.438725‘ 0.2884104 | 0.28841, 17'5. 175 17.5| 02 02 02 8+ 83| 8.2
6 3566 |5/20/2013| 510 | Bottom | FL | Night | Striped bass M. saxatilis | LL 44 44 | 1000 | | 218438725 020142949 0.201429| 175 175/ 175 02/ 02, 02 8 83 82
6 3566 '5/20/2013‘ 5:10 Bottom | F1 | Night | White perch M. americana 11 LL 4 a4 1.000 1 | 218,438725i 0.01831177* 0.018312' 175, 175] 175, 02 0.2’ 0.2 8 83 82
6 3566 | 5/20/2013. 5:10 Bottom | | Night | American shad A. sapidissima LL 8 8 1.000 | 218. 438725‘ 0.03662354 0.036624' 175, 17.5{ 175 02] 0.2‘ 0.2, 8* B.SY 8.2
6 3567 5/20/2013 14:00 | surface | €2 | Day | Other Other I LL 3 12 0.250 3567 267, 69555 004482704 0.011207‘ 212] 20.4* 20.5} 0.2 01' 02 71 71 7
6 3567 5/20/2013 14:00 | Surface | E2 Day White perch M. americana 1 LL 5 20 0.250 | | 267. 69555 00747117‘3 0.018678’ 21.2. 20.4{‘ ZOAS‘ 02 02 02 7 1‘ 71 7
6 3567 5/20/2013 14:00 | Surface | B2 | Day Striped bass | M. saxatilis L 2 8 0.250 1 267. 69555 00298847 0.007471' 21.2, 204 20.5' 02| 02 02| 71 7.1 7
G} 3567 5/20/2013 14:00 | Surface ] E2 | Day | Alewife A. pseudoharengus | L 13 52 0.250 1 1 267. 69555 019425052’ 0.048563 | 21.2. 20.4( 20.5' 02| 02 02 7 1 71, 7
6 3567 5/20/2013 14:00 | Surface 1 E2 | Day | Clupeidae 1 Clupeidae L 242 968 0.250 | | 267. 69555 3. 61604816. 0904012 21.2| 20.4“ 20.5* 02| 02 02 7 1‘ 71 7
6 3568 5/20/2013 14:00 | Mid | B2 | Day Clupeidae Clupeidae L 222 222 1.000 | | 3568 | 229. 30265 096815279* 0.968153' 212. 2044* 205 02| 0.2 02| 71 71, 7
6 3568 5/20/2013 14:00 | Mid E2 | Day Alewife LA pseudoharengus | LL 18 18 1.000 | 1 1l 229.! 30255* 007849887' 0.078499 21.2| 2044; 20,5' 0‘2' 0.2 OAZY 71 71 7
6 3568 5/20/2013 1400 Mid | E2 | Day Striped bass M. saxatilis LL &7 67 1.000 1| | 229.30265 019219026* 029219 21.2 204| 20.5‘ 02| 02 02 71 71 7
6 3568 5/20/2013 14:00 | Mid JI S Day White perch M. americana 18 54 54 1.000 1 | | 228. 30265 023549662 0235497 21.2| 204 20.5} 0.2* 02) 0.2' 71, 71' 7
6 3568 5/20/2013 14:00 | Mid E2 | Day Other Other |ou 43 43 1.000 | i i 228. 30265 0. 18752509 0187525 21.2| 20.4' 205 0.2. 02 02 7.1 71 7
6 3568 5/20/2013 14:00 | Mid | E2 | Day Atlantic menhaden | B. tyrannus L 1 1 1.000 1 il 229. 30255 000436105 D.O()4361+ 21.2’ 20,4‘ 205' 02 02 02 71 71} 7
6 3568 r5/20/2013 14:00 | Mid | E2 Day American shad A, sapidissima LL 1 1 1000 | | | 229'30265, 0.00436105‘ 0.004361. 212 20.4’ 10.5‘ 0.24’ 0.2r 02( 71, 71| 7
6 3569 *5/20/2013¥ 14:00 | Bottom =~ E2 | Day Striped bass 1 M. saxatilis I 150 300 0.500 | | ] 245.37704| 1.22160828’ 0.611304' 212 20.4’ 205, 02 02| 02 7. 1 7.1 7
6 3569 ‘5/20/2013‘ 14:00 | Bottom  E2 Day White perch M.americana | LL 9 18 0500 | | | 245.37704| 00733565 0.036678. 212 2(!.4J 205 02 0.2' 0.2’ 7 1‘ 71, 7
6 3569 | 5/20/2013* 14:00 | Bottom |  E2 Day Gizzard shad D. cepedianum | (18 4 8 0.500 | | 245, 37704‘ 0. 03260189 0.016301' 212 204 20‘5. 0.2 O‘Z' 0.2, 7.1) 7.1 y
Gr 3569 +5/20/2013* 14:00 | Bottom | E2 Day Clupeidae Clupeidae LL 37 74 0.500 | Eastern Silvery Minnow | | 245. 37704 0. 30157671 0A150788*7 212 204| ZO.S' 0.2 0.2‘ 02 71 71 7
6 3569 QS/ZIJ/ZOIS‘ 14:00 | Bottom | E2 | Day Other Other - 4 8 0.500 | | ! 245. 37704 0. 0326028‘3 0.016301 21.2. 204| 20,5‘ 0.2‘ 02 02 71 7.1 7
6| 3570 | 5/20/2013' 17:10 | Surface | F1 | Day American shad A. sapidissima L 1 1 1.000 | | 3570’ 216. 455795 0. 00461988 0.00462| 19.9| 19,7' 198 02/ 02 02 67 69 69
E_' 3570 | 5/20/2013* 17:10 Il Surface | F1 | Day i Clupeidae Clupeidae L 240 240 1000 | | | 216.: 455795 1. 10877142 1.108771' 19.5’ 19.7| 198 02, 02 0.2’ 6.7 6.9/ 69
G_. 3570 $5/20/2013* 17:10 [ Surface | F1 | Day | Gizzard shad D. cepedianum L 2 2 1.000 | | | 216. 455795 000923976 0.00924 19.9’ 19.7 19‘8' 0.2‘ 02 02 6.7 69| 6.9
6, 3570 | 5/20/2013 | 17:10 | Surface I F1 | Day Alewife A pseudoharengus | LL 3 3 1.000 216. 455795 0. 01385964 0.01385‘ 19.9' 19.7) 1&8* 02/ 02/ 02 6 7v 69 6.9
6 3570 | 5/20/2013' 17:10 | Surface | F1 Day | Striped bass M. saxatilis LL 8 8 1.000 | | | 216.: 455795 | 0. 03695905 04036959} 19‘9* 19.7 19.8| 0.2. 02 0.2’ 67 69 6.9
6 3570 +5/20/2013b 17:10 | Surface | F1 | Day | White perch M. americana LL 6 6 1.000 | 216455795f 0,02771929’ 04027719’ 19.9] 19.7} 19.8. 02| 0.2‘ 0.2'f 6 7' 6.9, 6.9
6 3570 ‘5/20/2013‘ 17:10 | Surface ! F1 Day | Other Other L 26 26 1.000 | | 216.455795| O. 1201169 0.120117‘ 19.9] 19.7) IBAE‘ 02 02 0.2. 6.7, 6.9 | 6.9
6 13571 5/20/2013* 17:10 ! Mid | F1 | Day Striped bass M. saxatilis Lou 174 174 1.000 | | 1 189.! 93938 0.91608175 | 0.915032} 199 1972 19.8| 0.2t 02 02 67 6.9 69
6 3571 5/20/2013 17:10 Mid ! F1_ | Day White perch M. americana | LL 6 6 1000 | 189. 93938 0. 03158903 0.031589. 199 19A7* 19.8| 02 0.2‘ 02 6.7, 5.9i 6.9
6 3571 5/20/2013 17:10 | Mid | F1 L Day | Clupeidae Clupeidae LL 11 111 1000 | ] 189. 93938 058439698 0.584397| 19.9 19.7. 19.8} 0.Z~ 0,2f 02 6 7' 6.9 6.9
6 3571 5/10/2013 17:10 1. Mid | F Day Gizzard shad D. cepedianum | L 4 4 1.000 ! | 189.! 93935 0.02105935| 0.021059| 19.9 197 19.8, 02, 02 O.Z' 6.7 63| 6.9
6 3571 5/20/2013 17:10 ! Mid F1 | Day | Other | Other Lou 79 79 1.000 | | 1 189. 93938 041592217 0415922 19.9, 19.7‘ 19.8] 02 02 02 [3 7~ 6.9 6.9
6 3571 5/20/2013 17:10 Il Mid = F1 1 Day American shad A sapidissima | LL 4 4 1.000 I L 189. 93938+0 02105935} 0.021059* 19.9] 19.7. 198 02 0.2‘ 02 [3 7e 6.91_ 6.9
6 3572 | 5/20/2013{ 17:10 | Bottom | F1 | Day | Striped bass M. saxatilis | LL 105 105 1.000 | 1 206.52005+ 0.50842521* U.SOMZS* 19.9‘ 19,74 19.8{ 02 02 02 6 7* 69 6.9
6 3572 | 5/20/2013‘ 17:10 | Bottom F1 Day White perch M. americana Lou 8 8 1.000 | i 206.51005' 0.03873716’ 0.038737* 19.9) 19.7| 19.8 0,2‘ 02 02 & 7| 69| 69
6| 3572 | 5/20/2013‘ 17:10 | Bottom | F1_ Day Morone spp. Morone spp. L 3 3 1.000 | | | 206.52005, 0. 01451643 0.014526 19.9] 19. 7| 19.8 0.2, 02 02 6.7 6.9! 6.9
6| 3572 }S/ZO/ZDIS* 17:10 | Bottom ! F1 | Day | Alewife A pseudoharengus | LL 10 10 1.000 1 1 { 206. 52005 0. 04842145 0.048421 19.! 9 19.7 19.8‘ 02, 02 DAZ‘ 6.7 69| 6.9
6| 3572 | 5/20/2013* 17:10 | Bottom | F1 Day Clupeidae Clupeidae 1 LL 72 72 1000 | | 1 206. 52005 0. 34863443 0.348534 19.! 9 19. 7 19'8, DAZ' 02 02 6.7 G,Si 6.9
6 3572 | 5/20/2013‘ 17:10 | Bottom F1 | Day Other Other LL 75 75 1.000 | | | 206. 52005’ 0. 35316087' 0.363161 19, 9 19. 7' 19.8' 02, 0.2' 0,2‘ 6. 7' 6.91 6.9
7, 3574 r5/30/2013' 11:30 | Mid 1 E2 | Day Other Other EE 1 1 1.000 | | 3574’ 2164539205}0.00441425‘ 0.004414 22. 5 22 21.87 03, 03] 0.3 8 8—. 7.8
7, 3576 | 5/30/2013* 13:39 | Surface | F1 | Day Striped bass M. saxatilis | EE 4 8 0500 | | 3576, 289.76092‘ 0.02760897' 0.013804 21 8 21. 4 215‘ 02 02 02 75 7.7‘_ 77
7, 3577 il 5/30/2013‘ 13:39 | Mid 1 F1 | Day Striped bass M. saxatilis | EE 1 2 0.500 | I 3577 207.2583751’ 0.00964979 0004825r 21.8 21 4 215 02 0.2, 0,2’ 7 5(‘ 77| 17
77 3578 f5/30/2013* 13:39 | Bottom | F1 | Day Striped bass M. saxatilis | EE 1 1 1.000 il | 3578] 198.7149‘ 0.00503234‘ 0,005032; 218 214 215‘ 02/ 02 02| 7 5‘ 77| 77
7, 3573 15/30/2013¢ 11:30 | Surface | E2 | Day | Atlantic menhaden I B. tyrannus | i) 3 3 1.000 | | 3573’ 312.206‘0.00960904* 0.009609 | 22.5‘ 22_ 218 03 0.3’ 0.3' B‘ 8 7.8
7, 3573 5/30/2013 11:30 | Surface 1 E2 | Day Alewife | A. pseudoharengus | LL 2 2 1000 | | 312.206; 0.00640603 0.006406* 225 22# 218 03 03 03| -l!| 8| 7.8
7v 3573 5/30/2013 11:30 | Surface | E2 | Day Striped bass ! M. saxatilis L 1 1 1.000 1 I | 312106; 0.00320301? 0.003203 | 22.5' 22* 21.8‘ 0.3' 03 0.3+ 8} 8 7.8]
7, 3573 5/30/2013 11:30 | Surface | E2 | Day Other I Other LL 3 3 1000 | | | 312‘206’ 0.00960904r 0.009609 22.5‘ ZZ* 218, 0.3’ 03 03| 8’ 8 7.8
7, 3573 .5/30/2013' 11:30 | Surface  E2 | Day | Clupeidae Clupeidae L 346 346 1.000 | | 312.206| 110824263 1108243 22.5' 22 21,80 03 03 0.3‘ 8| 8 178
7, 3574 | 5/30/2013 | 11:30 ! Mid | E2 | Day Il Other Il Other L 19 19 1.000 | | | 226. 539205 008387069 0.083871* 225 22| 21,5~ 0.3‘ 0.3 0,3‘ 8{ 8 7.8
7' 3574 | 5/30/2013' 11:30 1 Mid | 22| Day Morone spp. Morone spp. | L 4 4 1.000 | | | 226, 539205 001765699 0.017657| 22.5| 22| 21.8‘ 03| 03 0.3~ 8 8 7.8
7 3574 5/30/2013‘ 11:30 | Mid E2 | Day White perch M. americana | LL 18 18 1.000 | | | 226. 539105' 007945645‘ 04079456' 22.5. 22| 21.8} 03| 03 0.3’ B’ 8 7.8
7, 3574 +5/30/2013 11:30 | Mid | B2 | Day Striped bass M. saxatilis 18 203 203 1000 | I L 226.539205* 0.89609214 | 0.896092' ZZ.S‘ 22| 21.8) 03| 03 03| 8‘ 8 7.8
7r 3574 5/30/2013 11:30 | Mid E2 | Day Clupeidae | Clupeidae LL 76 76 1.000 | | 226.539205 | 0.33548277I 0.335483 22457 22| 21.8' 03 0.3‘ 0.3' 8 8‘( 7.8
7| 3574 5/30/2013 11:30 | Mid | E2 | Day Alewife | A pseudoharengus | L 4 4 1.000 | | 226.539205 | 0.01765699* 0.017657 225 22 21.8| 03 03 0,3' 8 8' 7.8|
7| 3574 5/30/2013 11:30 | Mid | B2 Day Gizzard shad D. cepedianum LL 1 1 1.000 | 1 226.539205‘ 0.00441425 | 0.004414' 225] 22* 218 03 03 03] 8 84 7.8
7, 3575 '5/30/2013' 11:30 | Bottom | E2 | Day | Clupeidae Clupeidae LL 8 8 1.000 | 1 3575’ 223.10072' 0.03585824 0.035858‘ 225 22‘ 21.8* 03 0‘3. 03, 8 Bi 7.8
7| 3575 ‘5/30/2013. 11:30 i Bottom | E2 | Day Striped bass M. saxatilis LL 111 111 1.000 1 1 223.10072'0.49753313‘ 0.497533’ 225 22 21‘8’ 03| 03 03 8 8 78
7| 3575 .,5/30/2013. 11:30 | Bottom | B2 | Day White perch M. americana LL 1 1 1.000 ! | 223.10072‘000448228. 0.004482 225 22| 218 03 03 0.3’ 8’ 8 7.8
7, 3575 | 5/30/2013 1130 Bottom | E2 Day Morone spp. Morone spp. | LL 8 8 1.000 | 1 ] 223. 10072 0.03585824 | 0.035858 22. 5 22 Zl.Br 0.3' 03] 03 8} 8* 7.8
7 3576 5/30/2013 13:39 | Surface | F1 | Day Striped bass M. saxatilis LL 20 40 0.500 | | 289. 76092 0. 13804484 0.069022 21 8 21. 4 215, 01» 02, 02 75 77, 77
7| 3576 5/30/2013 13:39 | Surface | F1 | Day White perch M. americana LL 4 8 0.500 | 1 289. 76092 0. 02760897 0.013804, 21. 8’ 21. 44 21.5. 02| 02 | 0.2’ 7 5‘ 7.7‘ 7.7
7 3576 5/30/2013 13:39 | Surface | Fl_ | Day Other Other LL 19 38 0.500 | | 289. 76092 01311426 0.065571| 21.8 21.4§ 215 02| 02 02 75 7.7‘ 7.7,
7 3576 .75/30/2013. 13:39 | Surface | F1 | Day Clupeidae Clupeidae LL 268 536 0500 | | | 289. 75092 1. 84980086 09249 21.8 214 21.5' 02| 02| 02, 75| 77| 717
7 3576 *5/30/2013*_ 13:39 | Surface I F1 | Day | Alewife 1 A.pseudoharengus | LL 25 50 0500 | 1 289. 76092 0. 17255605 l).086278+ 218/ 21,4* 21‘5~ 0.2 0.2, 02 75| 7.7'| 77
73577 | 5/30/2013 | 13:39 | Mid | F1 I Day Striped bass M. saxatilis LL 119 238 0.500 | | | 207.. 258375 1. 14832513 0.574163' 21.8 21.4I 21,5‘ 02| 0A2~ 02, 75 7'74 7.7
7r 3577 | 5/30/2013 | 13:39 1 Mid | F1 Il Day White perch M. americana L 4 8 0.500 | 1 207. 258375 0. 03859916 0.0193 | 218] 11.4' 21,5. D.ZV 02| 02, 75 77, 7.7
7‘ 3577 | 5/30/2013’ 13:39 | Mid | F1 | Day | Morane spp. 1 Morone spp. L 1 2 0.500 | | 207. 258375 0. 00964979 0.004825 22\,87 21.4‘ 215 O,Z‘ 0.1‘ 02, 75 | 7.74 717
77 3577 | 5/30/2013 | 13:39 | Mid 1 F1 | Day Clupeidae Clupeidae L 62 124 0500 | 1 207. 258375 0.! 5982!704 0.299144| 21A8' 2144‘ 215‘ 02| 02| 02| 75 7.71 7.7
7 3577 | 5/30/2!]13. 13:39 | Mid L Fl | Day | Alewife | A pseudoharengus | LL a4 8 0500 | | | 207. 258375_ 0. 03859916. 0.0193| 21.8' 21.4' 21.5* 02 02 0.2' 7 5* 7.7‘ 7.7
7’ 3577 | 5/30/2013 | 13:39 | Mid | F1 | Day Other Other L 11 22 0500 | | 207158375‘ 041061477' 0053074 21 8 214 21.5i 0‘2' 02/ 0.2’ 75 7.7; 7.7
7’ 3578 ! $/30/2013 | 13:39 | Bottom | 1 Day Striped bass M. saxatilis L 117 117 1.000 | Il 198.7149 | 0.58878323 | 0.538783 21 8 21 4 2145’ 0.2, 0.2* 0.2‘ 7 5‘ 77| 17
7 3578 il 5/30/2013 | 13:39 | Bottom | F1 | Day White perch M. americana | LL 2 2 1000 | 1 1 198.7149F0.01006467 0,010065 21. 8 214, 21.5' 02| 02, 02 75 77 77
7/ 3578 *5/30/2013“ 13:39 | Bottom | F1 | Day | Morone spp. Morone spp. L 31 31 1.000 | | 198.7149 0. 15600239 D.lSGOOZ‘_ 21. B‘ 214 215/ 02 02 02 | 75, 17, 17
7 3578 *5/30/2013 | 1339 | Bottom F1_ | Day Clupeidae Clupeidae | L 1 1 1000 | | 1) 198. 7149 0. 00503234 0.005032 21.8’ 2144‘ 21.5" 02| 02| 02| 7 5’ 7.7, 77
7, 3578 *5/30/2013' 1339 | Bottom | Fl_ | Day Other Other L S 5 1000 | | I} 198. 7145 002516168 0025152< 11,8’ Zlﬁ. 21'5«- 02 0.2'7 042‘ 75| 7.7, 77
8* 3581 | 6/6/2013 | 415 | Bottom | E2 | Night | Other Other AA 1 1 1.000 | | i 269.93162 | 0.00370464 (.\0037[)’5v 21.4* 208 ZD,Sl 03 0.3’ 0.3v 65| 65| 6.6
8+ 3584 [ 6/6/2013 | 7:54 | Bottom | F1 | Day White perch M.americana | AA 1 1 1.000 | | 3584 178. 442605 0. 00560404 0.005604 219 21.8‘ 21.7' 0.2 O.Z} 0.2 631 64 64
8 3582 | 6/6/2013 | 7:54 Il Surface il F1 Day Striped bass M. saxatilis | EE 2 2 1.000 | 3582‘ 211. 96256 000943563 0.009436 21.94 218 21.7* 0.2 0.24 0.2' 6.3 64 64
8< 3580 | 6/6/2013 | 4:15 { Mid 1 E2 | Night | Atlantic menhaden | B. tyrannus | i) 1 1 1.000 | 3580. 271! 513745_ 0. 00358305 0.003683 21.4“ 20.9' 2(3.6+ 0A3~ 03 03 6.5 6‘57 6.6
8 3581 | 6/6/2013 | 4:15 ! Bottom | B2 | Night | Atlantic menhaden B. tyrannus 1 ) 3 3 1.000 Blue Fish | 3581 269.93162 0A01111393 0011114 21.4‘ 209 206/ 03 03 03| 65 6‘5. 6.6
8 3589 | 6/6/2013 I 21:36 | Mid | F1 Night Atlantic menhaden 1 B. tyrannus | ) 2 2 1.000 | 1. 3589 173.464185 | 0.01152976‘ 001153‘ 222 221 221 D.2¢ 03 0,3’ 6.4 6.S| 6.5
8 3590 | 6/6/2013 Il 21:36 | Bottom | | Night Hickory shad A. mediocris | 1] 2 2 1.000 | L 3590 179.47626 | 0.01114354 D,OlllM} 222 221 221 02| 03] 0.3, 64 66 6.5
8 3590 6/6/2013 i 21:36 | Bottom | Fl_| Night | Atlantic menhaden 8. tyrannus | I} 5 S 1.000 | | 179.47626‘ 0.02785884 0,027359 222 221 22.1‘ 0.2* 0.3* 03] 6 4’ 66 65
8| 3579 | 6/6/2013 | 4:15 Surface | B2 Night | Clupeidae Clupeidae | LL 1 1 1000 | | 3579 367.51709' 0.00272096 0.002721 21 4 20. 9 20.6 0‘3’ 03| 03 6. 5’ 65‘ 6.6
E; 3579 | 6/6/2013 | 415 | Surface | E2 1 Night Striped bass M. saxatilis I 59 59 1000 | I ] 367451709*0.16053675' 0.160537 214 209 206 0.3‘ 03| 03 65 65 6.6
8} 3579 | 6/6/2013 ] 415 | Surface | E2 | Night White perch M. americana | LL 1 1 1.000 | 1 ] 367.51709 | 0.00272096 0,002721 21. 4‘ 20. 9' 206 0.3' 043* 0.3~ 6. 5~ 65 6.6
8 3579 | 6/6/2013 | 4:15 Surface | B2 | Night Morone spp. Morone spp. | 13 6 6 1.000 | Il 1 367.51709' 0.01632577‘ 0.016326| 214 20.9* 206 0.3‘ 03| 03 65‘ 65 6.5
8| 3579 | 6/6/2013 1 4:15 | Surface | E2 | Night Other | Other | Lt 1 1 1.000 | ] 1 36751709’0.00272096‘ 0.002721' 11.4; 20‘9* 206 0.3‘ QS* 03/ 65 65 6.6
8| 3580 | 6/6/2013 ] 415 | Mid Il E2 | Night | Morone spp. | Morone spp. | L 30 30 1.000 | 1 271.513745 0.11049164* 0110492 21.4| 209|206, 03; 0.3' 03] 65. 65 66
8| 3580 I 6/6/2013 4:15 Mid B2 Night Striped bass i M. saxatilis I 167 167 1.000 | 1 1 271513745 0.61507015* 0‘61507‘ 214 20,9. 20‘6. 03 03] 0.3' 65| 6.5' 6.6
8 3580 | 6/6/2013 | 4:15 1 Mid | E2 Night White perch M. americana | w 2 2 1.000 | Il | 271.513745' 0.00736611 0.007366' 21.4l 209 206 03 03 0,3f 6. 5‘ 6.5; 6.6
8 3580 | 6/6/2013 | 4:15 Mid |~ E2 1 Night Clupeidae Clupeidae 1N 4 4 1.000 | | i 271513745 | 0.01473222 | 0.014732| 21.4| 203 206/ 03 03 03| 65 6.5: 6.6
8 3581 | 6/6/2013 | 4:15 Bottom | E2 Night Morone spp. | Morone spp. { L 78 78 1.000 Il 1 269.931520 018896207‘ 0.288962 21 4 209 ZI].E' 03, 03 0.3. 6 5‘ G.Si 6.6/
8| 3581 | 6/6/2013 | 4:15 Bottom | E2 Night Striped bass M. saxatilis ! L 57 57 1.000 | 1 269.93162’0.21116459“ 0.211165 214 20. 9 20‘6¢ 03 03 03 6 5‘ 6.5F 6.6
8 3582 6/6/2013 | 754 | Surface 1 F1 Day Striped bass M. saxatilis LL 4 4 1.000 1 | 211.96256 | 0.01887126 04018571 21. 9 21. B 21.7' 0.2 02‘ 0‘2‘ 6.3 5.4! 6.4
8+ 3582 | 6/6/2013  7:54 | Surface I F1 | Day White perch M. americana LL 4 4 1000 | i 211. 96256 0. 01887126 0.018871’_ 21! 9' 21. B 21.7. 02/ 02| 02 6 34 64 64
8' 3582 6/6/2013 | 7:54 | Surface | F1 Day Alewife | A. pseudoharengus | LL 2 2 1.000 Gut tracks damamged | | 211 96256 000943563 0.009436| 21.9 21.8‘ 217 02| 02 02 6.3 6.4, 6.4
8 3582 | 6/6/2013 I} 7:54 | Surface | | Day Clupeidae Clupeidae LL 86 86 1000 | | 211. 96256 040573203 0.405732* 21.9’ 218|217 02 0,2. 02 6 3{ 6.4' 6.4
8 3582 | 6/6/2013 | 754 Surface | F1 | Day Other Other LL 17 17 1.000 | ! | 211.96256; 0.08020284‘_ 0.080203| 21.9 21.3* 21.7' 02| 02| 02 & 3» 6.4‘ 6.4
8 3583 | 6/6/2013 Il 754 | Mid = F1 | Day Clupeidae | Clupeidae LL 11 11 1000 | | 3583. IIIZ.BBSGS&0&)6014424~ 0.060144‘ 21.9* 21.8| 2147~v (12; 0.2’ 02 63' 64 64
8 3583 | 6/6/2013 | 7:54 Mid | F1 | Day | Striped bass M. saxatilis LL 210 210 1.000 | ] ! 182.89365? 1.14820826 | 1.1482080 21.9] 21.8’ 217 02 02/ 02 &6 3’ 64 64
8 3583 | 6/6/2013 | 7:54 | Mid [ S Day White perch M. americana L 5 5 1000 | 1 | 182.89365 0.02733529‘ 0.027338| 21.9‘ 218| 217, 02| 02 0.2' 63 64 64
8 3583 | 6/6/2013 | 7:54 | Mid 1 F1 I Day | Morone spp. | Morone spp. LL 12 12 1.000 | | | 182.89365 0.0556119’ 0.065612} 21.9* 218 21.7’ 02, 02 02 6 3' &44 6.4]
8} 3583 1 6/6/2013 | 7:54 | Mid 1 F1 1 Day | Other Other L 5 5 1.000 ! ! | 182.89365’ 0.02733825| 04027338‘ 219 218 21'7. 02| 02 0.2‘ 6. 3‘ 6.4‘ 6.4]
8 3584 | 6/6/2013 | 7:54 | Bottom F1 Day White perch M. americana LL 2 2 1.000 i 178.442605‘ 0,01120809Jr 0.011208| 219| 21.8 21‘7' 0.2+ 02/ 0.2’ 63' 6.4. 6.4
8 3584 6/6/2013 | 7:54 1 Bottom | F1 | Day Striped bass M. saxatilis L 32 32 1.000 Chewed up 1 | 178. 442605”0 17932937 0.179329| 21.9| 21.8’ 21.7+ 0,2+ 0.2. 0.2* 6 3‘ 6.4_ 6.4]
8 3584 Il 6/6/2013 7:54 | Bottom | L S Day Morone spp. { Morone spp. | L 9 9 1.000 | | 178.442605 | 005043639 0.050436| 21.9| 21.8 21.7| 0,2’ 0.2 0.2. 63| 6.4 6.4
8 3585 6/6/2013 | 17:07 Surface | E2 | Day Clupeidae 1 Clupeidae LL 122 122 1000 | 3585 259. 93259 046935245 0.469352* 228 226 22.5. 0,3' 0.3 03' 64‘ 65 64
8| 3585 | 6/6/2013 | 17:.07 | Surface | B2 | Day Alewife A. pseudoharengus | LL 7 7 1.000 Il 1 259, 93259 002593006 002693‘ 228 22.6' 22.5' 0.3’ 03| 03] 64 6.5‘ 6.4]
8 3585 | 6/6/2013 | 17:07 | surface | E2 Il Day Striped bass M. saxatilis LL 9 9 1.000 | 259, 93259 003462436 0.034624‘ 22.8‘ 226 12.5; 03' 03] 0.3' 64‘ 65| 64
8 3585 | 6/6/2013 1 17:07 | Surface | E2 | Day White perch M. americana LL 2 2 1.000 Il 1 | 259, 93259 00076543 0DO7694' 2L8" 22,6. 225| 0,3' 03 0.3‘ 6.4, 65| 6.4
8 3586 | 6/6/2013 1 17:07 | Mid | B2 | Day Striped bass M. saxatilis L 11 11 1.000 I 3586 248. 140485&004432973 0.04433‘ 22.8 22.6' 22‘5‘ 0.3* 03] 0.3+ 64* 65 64
8 3586 | 6/6/2013 i 17:07 | Mid | E2 | Day White perch M. americana L 15 15 1.000 | | 248.. 140485‘ 006044963‘ 0.06045’ 22.8< 226 22,5| 0.3 0.3{ 03 64Y 6.5| 6.4
8: 3586 1 6/6/2013 | 17:07 1 Mid B2 | Day Clupeidae Clupeidae | 18 1 11 1.000 Il 1 | 248.140485’ 0.04432973' 0.04433| 22.8 ZZAS* 225 03 0‘3’ 03 64’ 65 64
8 3586 | 6/6/2013 | 17:07 | Mid ! E2 | Day | Other Other LL 1 1 1000 | | | 2484140485r1100402998‘ 0‘00403‘ 2248' 22,6’ 22‘5' 0.3. 0.3‘ 03] 54’ (iS»I 6.4
8‘ 3586 | 6/6/2013 | 17:07 Il Mid | E2 i Day | Alewife A. pseudoharengus | LL 2 2 1.000 | 1 | 248.140485' 0.00805995 0.00806* 22.8% 22.6' 22.5“ 03| 03 03 64. 65| 64
8 3586 | 6/6/2013 | 17:07 | Mid | E2 Day | Gizzard shad D. cepedianum L 1 1 1.000 | 248.140485 | 0.004019986 0.00403| 22.8) 226 22.5v 03] 0.3\ 03| 64| 6.5‘ 6.4
8| 3587 | 6/6/2013 § 17:07 | Bottom | E2 | Day Striped bass M. saxatilis LL 260 260 1000 | 3587 227.762715| 1.1415389 1.141539 22. B 226 ZI.Sr 03 03' 03 64 65‘ 6.4
8‘ 3587 | 6/6/2013 1 17:.07 | Bottom | E2 | Day White perch M. americana | 5 5 1.000 | | | 227.762715 | 0132195267; 0.021953 | 22. B 226 1225, 03] 031 03| 6.4/ 6.5‘ 6.4
8 3587 | 6/6/2013 | 17:07 | Sottom | E2 Day | Alewife A. pseudoharengus | LL 1 1 1.000 | | 227.762715 | 0.00439053 | 0,004391‘ 22. 8_ 22 6| | 225} 0.3} 03 03 644 65 64
8' 3587 ! 6/6/2013 1 17:07 ! Bottom | E2 Il Day Clupeidae Clupeidae LL 5 5 1.000 ! | ! 227. 752715 0. 02195267 0,021953 22.8) 22 6 225 0.3‘ 0.3f 0.3 64' 6.5’ 6.4
8 3587 | 6/6/2013 | 17:07 | Bottom | E2 | Day { Other | Other LL 7 7 1.000 | I 227. 762715 0.| 03073374 0.030734 228 22 6 ZZ.S‘ 03] 03| 03 64 6,5' 6.4
8 3588 | 6/6/2013 1 21:36 | Surface F1_ | Night | Atlantic menhaden | B. tyrannus (18 1 1 1000 | 3588‘ 164. 983995 0. 00606119 0.006061 22.. Z 22. 1 221 0,2r 0.3' 0.3’ 6. 4. 6.6 65
8 3588 | 6/6/2013 | 21:36 | Surface ! F1 Night | Striped bass M. saxatilis LL 332 332 1.000 | I | 164. 983995 2 01231641 2.012316 22.. 2 22 1 22‘1* O.Z‘ 03 0.3' 6. 4' 66 65
8 3588 6/6/2013 | 21:36 | Surface ] 1 Night White perch M. americana | 18 S 5 1.000 [ | 164. 983995 003030597 0.030306 22. 2 22. 1 22‘1' 0.2‘ 0.3+ 0.3' 64 66 65
8| 3588 | 6/6/2013 . 2136 | Surface F1 Night Morone spp. | Morone spp. 1w 7 7 1.000 | 164. 983995 0. 04242835 0.041428' 22.2| 22. 1' 221, 02] 03 03] 64 66 6 5
8} 3588 6/6/2013 | 21:36 | Surface | L Night Clupeidae Clupeidae LL 2 2 1.000 | L | 164. 983995 001212239 0.012122. 222 221 221 02| 0,3’ 0.3, 6.4 S.Sl 6.5
8| 3s88 | 6/6/2013 | 21:36 | Surface | F1 1 Night 1 Other Other | 4N 5 5 1.000 | | 164.983995 ’_O 03030597 0.030306 | 22. 2 221 221| 0.2‘ 0.3| 03‘ 6. 4. 6.6I 6.5
8| 3589 | 6/6/2013 | 21:36 Mid | F1 Night Morone spp. Morone spp. | LL 70 70 1000 | I 173,4641857 0'40354151. 0.403542 22. 2 221 22 1 02' 0.3. 03 & 4' SAS‘ 6.5
8| 3589 | 6/6/2013 | 21:36 Mid | F1 | Night Striped bass M. saxatilis | Lt a6 46 1.000 | | 173.464185 ‘_0.16518442* 0.265184 22. 2 221 22. 1 0.2} 03] 03 64 6.51 6.5
8 3589 1 6/6/2013 1 21:36 Mid | F1 | Night Clupeidae Clupeidae J— 1 1 1.000 173.464185 | 0. 00576488 0.005765 22.. 2 22. 1 22. 1 02| 03| 03 6. 4~ 6.6 6.5
8 3589 1 6/6/2013 21:36 ! Mid | F1 | Night | Other Other - 3 3 1.000 Counted gill rakers 173. 464185 0.01729464 | 0.017295 22. 2 22. 1 22. 1 0.2+ 03| 03] 6. 4’ 66 6.5
8 3590 6/6/2013 21:36 1 Bottom | F1 Night Morone spp. Maorone spp. | LL 29 29 1.000 | | 179. 47626 0. 16158125 0.161581 22., 2 22, 1 22. 1 0.2 03 03 6 4. 6.6 6.5
8 3590 6/6/2013 21:36 | Bottom | F1 | Night Striped bass M. saxatilis | L 86 86 1.000 | 179. 47626‘ 0. 47917201 0.479172' 22, ZA 22. 1‘ 22. 17_ 02| 03 0.3‘ 64| 66 65
8 3590 5/6/2013 21:36 | Bottom Fl Night White Eerch M. americana LL 21 21 1.000 179.47&6_0.11700712' 0117007 22.2) 22.1 221 02 03 03 64 66 65|
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Appendix B
Table B.1 - Striped Bass By Event
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware
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1 3501 4/17/2013 11:14 Surface E2 Day Striped bass M. saxatilis LL 5 5 1.000 268 0.019
1 3504 4/17/2013 14:35 Surface F1 Day Striped bass M. saxatilis LL 8 8 1.000 230 0.035
1 3504 4/17/2013 14:35 Surface F1 Day Morone spp. Morone spp. L 1 1 1.000 230 0.004 chewed up
1 3507 4/17/2013 21:38 Surface E2 Night Striped bass M. saxatilis LL 1 1 1.000 231 0.004
1 3510 4/18/2013 3:10 Surface F1 Night Striped bass M. saxatilis LL 2 2 1.000 211 0.009
1 Event Total 17 939 0.0181 Event Average Surface Density
2 3513 4/24/2013 17:25 Surface E2 Day Striped bass M. saxatilis LL 33 33 1.000 193 0.171
2 3516 4/24/2013 20:55 Surface F1 Night Striped bass M. saxatilis LL 12 12 1.000 268 0.045
2 3519 4/25/2013 5:15 Surface E2 Night Striped bass M. saxatilis LL 28 28 1.000 261 0.107
2 3522 4/25/2013 9:05 Surface F1 Day Striped bass M. saxatilis LL 6 6 1.000 245 0.024
2 Event Total 79 967 0.0817 Event Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Morone spp. Morone spp. LL 2 2 1.000 263 0.008
3 3525 4/30/2013 11:12 Surface E2 Day Striped bass M. saxatilis LL 13 13  1.000 263 0.049
3 3528 4/30/2013 13:30 Surface F1 Day Striped bass M. saxatilis LL 14 14 1.000 299 0.047
3 3531 4/30/2013 22:48 Surface E2 Night Striped bass M. saxatilis LL 32 32 1.000 264 0.121
3 3531 4/30/2013 22:48 Surface E2 Night Morone spp. Morone spp. LL 4 4 1.000 264 0.015
3 3534 5/1/2013 1:33 Surface F1 Night Striped bass M. saxatilis LL 61 61 1.000 191 0.319
3 Event Total 126 1018 0.1238 Event Average Surface Density
4 3537 5/9/2013 4:53 Surface E2 Night Morone spp. Morone spp. LL 18 144 0.125 382 0.377
4 3537 5/9/2013 4:53 Surface E2 Night Striped bass M. saxatilis LL 225 1800 0.125 382 4.707
4 3540 5/9/2013 8:21 Surface F1 Day Striped bass M. saxatilis LL 50 50 1.000 245 0.204
4 3543 5/9/2013 16:55 Surface E2  Day Striped bass M. saxatilis LL 4 4 1.000 233 0.017
4 3546 5/9/2013 21:25 Surface F1 Night Morone spp. Morone spp. LL 9 144 0.063 211 0.681
4 3546 5/9/2013 21:25 Surface F1 Night Striped bass M. saxatilis LL 298 4768 0.063 211 22.555
4 Event Total 6910 1072 6.4448 Event Average Surface Density
5 3549 5/13/2013 8:36 Surface E2 Day Striped bass M.saxatilis LL 184 2944 0.063 278 10.583
5 3549 5/13/2013 8:36 Surface E2  Day Morone spp. Morone spp. LL 5 80 0.063 278 0.288
5 3552 5/13/2013 11:11 Surface F1 Day Morone spp. Morone spp. LL 17 17 1.000 316 0.054
5 3552 5/13/2013 11:11 Surface F1 Day Striped bass M. saxatilis LL 95 95 1.000 316 0.300
5 3555 5/13/2013 21:10 Surface E2 Night Striped bass M. saxatilis LL 237 948 0.250 295 3.217
5 3555 5/13/2013 21:10 Surface E2 Night Morone spp. Morone spp. LL 10 40 0.250 295 0.136
5 3558 5/13/2013 23:10 Surface F1 Night Striped bass M. saxatilis LL 207 1656 0.125 276 6.003
5 3558 5/13/2013 23:10 Surface F1 Night Morone spp. Morone spp. LL 2 16 0.125 276 0.058
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Table B.1 - Striped Bass By Event
Entrainment Impact Assessment
Magellan Christina River Berth
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5 Event Total 5796 1165 4.9753 Event Average Surface Density
6 3561 5/20/2013 2:51 Surface E2 Night Striped bass M. saxatilis LL 20 80 0.250 245 0.327
6 3564 5/20/2013 5:10 Surface F1 Night Striped bass M. saxatilis LL 16 128 0.125 225 0.569
6 3567 5/20/2013 14:00 Surface E2 Day Striped bass M. saxatilis LL 2 8 0.250 268 0.030
6 3570 5/20/2013 17:10 Surface F1 Day Striped bass M. saxatilis LL 8 8 1.000 216 0.037
6 Event Total 224 954 0.2349 Event Average Surface Density
7 3573 5/30/2013 11:30 Surface E2 Day Striped bass M. saxatilis L 1 1 1.000 312 0.003
7 3576 5/30/2013 13:39 Surface F1 Day Striped bass M. saxatilis LL 20 40 0.500 290 0.138
7 Event Total 41 602 0.0681 Event Average Surface Density
8 3579 6/6/2013 4:15 Surface E2 Night Striped bass M. saxatilis LL 59 59 1.000 368 0.161
8 3579 6/6/2013 4:15 Surface E2 Night Morone spp. Morone spp. LL 6 6 1.000 368 0.016
8 3582 6/6/2013 7:54 Surface F1 Day Striped bass M. saxatilis LL 4 4 1.000 212 0.019
8 3585 6/6/2013 17:07 Surface E2 Day Striped bass M. saxatilis LL 9 9 1.000 260 0.035
8 3588 6/6/2013 21:36 Surface F1 Night Striped bass M. saxatilis LL 332 332 1.000 165 2.012
8 3588 6/6/2013 21:36 Surface F1 Night Morone spp. Morone spp. LL 7 7 1.000 165 0.042
8 Event Total 417 1004 0.4152 Event Average Surface Density
Spawning Season Surface Total 13610 7721 1.763 Surface Average Density
1 3502 4/17/2013 11:14 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 240 0.017
1 3505 4/17/2013 14:35 Mid F1 Day Striped Bass Larvae LL O 0 1.000 175 0.000
1 3508 4/17/2013 21:38 Mid E2 Night Striped bass M. saxatilis LL 4 4 1.000 184 0.022
1 3511 4/18/2013 3:10 Mid F1 Night Morone spp. Morone spp. L 1 1 1.000 152 0.007 chewed up
1 Event Total 9 751 0.0120 Event Average Mid-Depth Density
2 3514 4/24/2013 17:25 Mid E2 Day Striped bass M. saxatilis LL 5 5 1.000 142 0.035
2 3514 4/24/2013 17:25 Mid E2  Day Morone spp. Morone spp. LL 4 4  1.000 142 0.028
2 3517 4/24/2013 20:55 Mid F1 Night Striped bass M. saxatilis LL 16 16 1.000 142 0.113
2 3520 4/25/2013 5:15 Mid E2 Night Striped bass M. saxatilis LL 52 52 1.000 196 0.265
2 3523 4/25/2013 9:05 Mid F1 Day Striped bass M. saxatilis LL 5 5 1.000 182 0.027
2 Event Total 82 663 0.1237 Event Average Mid-Depth Density
3 3526 4/30/2013 11:12 Mid E2  Day Striped bass M. saxatilis LL 120 240 0.500 188 1.280
3 3529 4/30/2013 13:30 Mid F1 Day Striped bass M. saxatilis LL 28 28 1.000 156 0.179
3 3532 4/30/2013 22:48 Mid E2 Night Striped bass M. saxatilis LL 44 44 1.000 178 0.248
3 3535 5/1/2013 1:33 Mid F1 Night Striped bass M. saxatilis LL 80 80 1.000 151 0.529
3 Event Total 392 673 0.5827 Event Average Mid-Depth Density
4 3538 5/9/2013 4:53 Mid E2 Night Striped bass M. saxatilis LL 216 3456 0.063 321 10.777
4 3541 5/9/2013 8:21 Mid F1 Day Striped bass M. saxatilis LL 27 27 1.000 218 0.124
4 3544 5/9/2013 16:55 Mid E2 Day Striped bass M. saxatilis LL 225 900 0.250 176 5.113
4 3547 5/9/2013 21:25 Mid F1 Night Morone spp. Morone spp. LL 6 24  0.250 199 0.121
4 3547 5/9/2013 21:25 Mid F1 Night Striped bass M. saxatilis LL 239 956 0.250 199 4.801
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4 Event Total 5363 914 5.8661 Event Average Mid-Depth Density
5 3550 5/13/2013 8:36 Mid E2  Day Striped bass M. saxatilis LL 230 3680 0.063 205 17.931

5 3550 5/13/2013 8:36 Mid E2 Day Morone spp. Morone spp. LL 6 96 0.063 205 0.468

5 3553 5/13/2013 11:11 Mid F1 Day Striped bass M. saxatilis LL 132 264 0.500 197 1.337

5 3553 5/13/2013 11:11 Mid F1 Day Morone spp. Morone spp. LL 3 6 0.500 197 0.030

5 3556 5/13/2013 21:10 Mid E2 Night Morone spp. Morone spp. LL 15 30 0.500 185 0.162

5 3556 5/13/2013 21:10 Mid E2 Night Striped bass M.saxatilis LL 184 368 0.500 185 1.991

5 3559 5/13/2013 23:10 Mid F1 Night Striped bass M. saxatilis LL 278 1112 0.250 200 5.549

5 Event Total 5556 788 7.0515 Event Average Mid-Depth Density
6 3562 5/20/2013 2:51 Mid E2 Night Striped bass M. saxatilis LL 62 248 0.250 194 1.277

6 3565 5/20/2013 5:10 Mid F1  Night Striped bass M. saxatilis LL 28 56 0.250 196 0.286

6 3568 5/20/2013 14:00 Mid E2  Day Striped bass M. saxatilis LL 67 67 1.000 229 0.292

6 3571 5/20/2013 17:10 Mid F1 Day Striped bass M. saxatilis LL 174 174 1.000 190 0.916

6 Event Total 545 809 0.6733 Event Average Mid-Depth Density
7 3574 5/30/2013 11:30 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 227 0.018

7 3574 5/30/2013 11:30 Mid E2  Day Striped bass M. saxatilis LL 203 203 1.000 227 0.896

7 3577 5/30/2013 13:39 Mid F1  Day Striped bass M. saxatilis LL 119 238 0.500 207 1.148

7 3577 5/30/2013 13:39 Mid F1  Day Morone spp. Morone spp. L 1 2 0.500 207 0.010

7 Event Total 447 434 1.0304 Event Average Mid-Depth Density
8 3580 6/6/2013 4:15 Mid E2 Night Morone spp. Morone spp. LL 30 30 1.000 272 0.110

8 3580 6/6/2013 4:15 Mid E2 Night Striped bass M. saxatilis LL 167 167 1.000 272 0.615

8 3583 6/6/2013 7:54 Mid F1  Day Striped bass M. saxatilis LL 210 210 1.000 183 1.148

8 3583 6/6/2013 7:54 Mid F1 Day Morone spp. Morone spp. LL 12 12 1.000 183 0.066

8 3586 6/6/2013 17:07 Mid E2  Day Striped bass M. saxatilis LL 11 11 1.000 248 0.044

8 3589 6/6/2013 21:36 Mid F1 Night Morone spp. Morone spp. LL 70 70 1.000 173 0.404

8 3589 6/6/2013 21:36 Mid F1 Night Striped bass M. saxatilis LL 46 46 1.000 173 0.265

8 Event Total 546 876 0.6233 Event Average Mid-Depth Density

Spawning Season Mid-Depth Total 12940 5908 2.190 Mid-Depth Average Density

1 3503 4/17/2013 11:14 Bottom E2  Day Striped bass M. saxatilis LL 17 17 1.000 249 0.068

1 3506 4/17/2013 14:35 Bottom F1  Day Morone spp. Morone spp. L 2 2 1.000 205 0.010

1 3509 4/17/2013 21:38 Bottom E2 Night Striped bass M. saxatilis L 1 1 1.000 237 0.004

1 3512 4/18/2013 3:10 Bottom F1 Night Striped Bass Larvae LL O 0 1.000 126 0.000

1 Event Total 20 818 0.0245 Event Average Bottom Density

2 3515 4/24/2013 17:25 Bottom E2  Day Striped bass M. saxatilis LL 94 94 1.000 181 0.519

2 3518 4/24/2013 20:55 Bottom F1 Night Striped bass M. saxatilis LL 10 10 1.000 148 0.067

2 3524 4/25/2013 9:05 Bottom F1 Day Morone spp. Morone spp. LL 27 27 1.000 0.121

2 3521 4/25/2013 5:15 Bottom E2 Night Striped bass M. saxatilis LL 27 27 1.000 202 0.134

2 3524 4/25/2013 9:05 Bottom F1  Day Striped bass M. saxatilis LL 35 35 1.000 223 0.157

2 Event Total 193 754 0.2559 Event Average Bottom Density
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3 3527 4/30/2013 11:12 Bottom E2  Day Striped bass M. saxatilis LL 102 816 0.125 226 3.618

3 3527 4/30/2013 11:12 Bottom E2 Day Morone spp. Morone spp. LL 3 24  0.125 226 0.106

3 3530 4/30/2013 13:30 Bottom F1  Day Striped bass M. saxatilis LL 29 58 0.500 196 0.296

3 3530 4/30/2013 13:30 Bottom F1 Day Morone spp. Morone spp. LL 3 6 0.500 196 0.031

3 3533 4/30/2013 22:48 Bottom E2 Night Striped bass M. saxatilis LL 64 128 0.500 201 0.638

3 3536 5/1/2013 1:33 Bottom F1 Night Striped bass M. saxatilis LL 87 174 0.500 173 1.008

3 Event Total 1206 794 1.5183 Event Average Bottom Density
4 3539 5/9/2013 4:53 Bottom E2 Night Striped bass M. saxatilis LL 127 2032 0.063 340 5.983

4 3542 5/9/2013 8:21 Bottom F1 Day Striped bass M. saxatilis LL 102 204 0.500 241 0.845

4 3545 5/9/2013 16:55 Bottom E2  Day Striped bass M. saxatilis LL 275 4400 0.063 196 22.496

4 3548 5/9/2013 21:25 Bottom F1 Night Striped bass M. saxatilis LL 188 1504 0.125 222 6.778

4 Event Total 8140 999 8.1516 Event Average Bottom Density
5 3551 5/13/2013 8:36 Bottom E2 Day Morone spp. Morone spp. LL 25 50 0.500 188 0.266

5 3551 5/13/2013 8:36 Bottom E2 Day Striped bass M. saxatilis LL 132 264 0.500 188 1.405

5 3554 5/13/2013 11:11 Bottom F1 Day Morone spp. Morone spp. LL 2 8 0.250 227 0.035

5 3554 5/13/2013 11:11 Bottom F1 Day Striped bass M. saxatilis LL 188 752 0.250 227 3.314

5 3557 5/13/2013 21:10 Bottom E2 Night Striped bass M. saxatilis LL 201 804 0.250 176 4.566

5 3557 5/13/2013 21:10 Bottom E2 Night Morone spp. Morone spp. LL 27 108 0.250 176 0.613

5 3560 5/13/2013 23:10 Bottom F1 Night Striped bass M. saxatilis LL 303 1212 0.250 200 6.065

5 3560 5/13/2013 23:10 Bottom F1 Night Morone spp. Morone spp. LL 2 8 0.250 200 0.040

5 Event Total 3206 791 4.0545 Event Average Bottom Density
6 3563 5/20/2013 2:51 Bottom E2 Night Striped bass M. saxatilis LL 84 336 0.250 209 1.605

6 3566 5/20/2013 5:10 Bottom F1 Night Striped bass M. saxatilis LL 44 44  1.000 218 0.201

6 3569 5/20/2013 14:00 Bottom E2  Day Striped bass M. saxatilis LL 150 300 0.500 245 1.223

6 3572 5/20/2013 17:10 Bottom F1 Day Striped bass M. saxatilis LL 105 105 1.000 207 0.508

6 3572 5/20/2013 17:10 Bottom F1 Day Morone spp. Morone spp. LL 3 3 1.000 207 0.015

6 Event Total 788 880 0.8958 Event Average Bottom Density
7 3575 5/30/2013 11:30 Bottom E2 Day Striped bass M. saxatilis LL 111 111 1.000 223 0.498

7 3575 5/30/2013 11:30 Bottom E2 Day Morone spp. Morone spp. LL 8 8 1.000 223 0.036

7 3578 5/30/2013 13:39 Bottom F1 Day Striped bass M. saxatilis LL 117 117 1.000 199 0.589

7 3578 5/30/2013 13:39 Bottom F1 Day Morone spp. Morone spp. LL 31 31 1.000 199 0.156

7 Event Total 267 422 0.6330 Event Average Bottom Density
8 3581 6/6/2013 4:15 Bottom E2 Night Morone spp. Morone spp. LL 78 78 1.000 270 0.289

8 3581 6/6/2013 4:15 Bottom E2 Night Striped bass M. saxatilis LL 57 57 1.000 270 0.211

8 3584 6/6/2013 7:54 Bottom F1 Day Striped bass M. saxatilis LL 32 32 1.000 178 0.179

8 3584 6/6/2013 7:54 Bottom F1 Day Morone spp. Morone spp. LL 9 9 1.000 178 0.050 Chewed up

8 3587 6/6/2013 17:07 Bottom E2 Day Striped bass M. saxatilis LL 260 260 1.000 228 1.142

8 3590 6/6/2013 21:36 Bottom F1 Night Morone spp. Morone spp. LL 29 29 1.000 179 0.162

8 3590 6/6/2013 21:36 Bottom F1 Night Striped bass M. saxatilis LL 86 86 1.000 179 0.479
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8 Event Total 551 856 0.6440 Event Average Bottom Density
Spawning Season Bottom Total 14371 6312 2.277 Bottom Average Density
EGGS
1 3501 4/17/2013 11:14 Surface E2 Day Striped bass M. saxatilis EE 20 20 1.000 268 0.075
1 3504 4/17/2013 14:35 Surface F1 Day Striped bass M. saxatilis EE 19 19 1.000 230 0.083
1 3507 4/17/2013 21:38 Surface E2 Night Striped bass M. saxatilis EE 1 1 1.000 231 0.004
1 3510 4/18/2013 3:10 Surface F1 Night Striped bass M. saxatilis EE 43 43 1.000 211 0.204
1 Event Total 83 939 0.0884 Event Average Surface Density
2 3513 4/24/2013 17:25 Surface E2 Day Striped bass M. saxatilis EE 21 21 1.000 193 0.109
2 3516 4/24/2013 20:55 Surface F1 Night Striped bass M. saxatilis EE 54 54  1.000 268 0.201
2 3519 4/25/2013 5:15 Surface E2 Night Striped bass M. saxatilis EE 19 19 1.000 261 0.073
2 3522 4/25/2013 9:05 Surface F1 Day Striped bass M. saxatilis EE 1 1 1.000 245 0.004
2 Event Total 95 967 0.0982 Event Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Striped bass M. saxatilis EE 63 63 1.000 263 0.239
3 3528 4/30/2013 13:30 Surface F1 Day Striped bass M. saxatilis EE 158 158 1.000 299 0.528
3 3531 4/30/2013 22:48 Surface E2 Night Striped bass M. saxatilis EE 20 20 1.000 264 0.076
3 3534 5/1/2013 1:33 Surface F1 Night Striped bass M. saxatilis EE 62 62 1.000 191 0.324
3 Event Total 303 1018 0.2978 Event Average Surface Density
4 3537 5/9/2013 4:53 Surface E2 Night Striped bass M. saxatilis EE 43 344 0.125 382 0.900
4 3540 5/9/2013 8:21 Surface F1 Day Striped bass M. saxatilis EE 50 50 1.000 245 0.204
4 3543 5/9/2013 16:55 Surface E2 Day Striped bass M. saxatilis EE 7 7 1.000 233 0.030
4 3546 5/9/2013 21:25 Surface F1 Night Striped bass M. saxatilis EE 15 240 0.625 211 1.135
4 Event Total 641 1072 0.5979 Event Average Surface Density
5 3549 5/13/2013 8:36 Surface E2 Day Striped bass Eggs EE O 0 1.000 278 0.000
5 3552 5/13/2013 11:11 Surface F1 Day Striped bass M. saxatilis EE 5 5 1.000 316 0.016
5 3555 5/13/2013 21:10 Surface E2 Night Striped bass Eggs EE O 0 1.000 295 0.000
5 3558 5/13/2013 23:10 Surface F1 Night Striped bass Eggs EE O 0 1.000 276 0.000
5 Event Total 5 1165 0.0043 Event Average Surface Density
6 3561 5/20/2013 2:51 Surface E2 Night Striped bass M. saxatilis EE 3 12 0.250 245 0.049
6 3564 5/20/2013 5:10 Surface F1 Night Striped bass Eggs EE O 0 1.000 225 0.000
6 3567 5/20/2013 14:00 Surface E2  Day Striped bass Eggs EE O 0 1.000 268 0.000
6 3570 5/20/2013 17:10 Surface F1 Day Striped bass M. saxatilis EE 3 3 1.000 216 0.014
6 Event Total 15 954 0.0157 Event Average Surface Density
7 3573 5/30/2013 11:30 Surface E2  Day Striped bass Eggs EE O 0 1.000 312 0.000
7 3576 5/30/2013 13:39 Surface F1 Day Striped bass M. saxatilis EE 4 8 0.500 290 0.028
7 Event Total 8 602 0.0133 Event Average Surface Density
8 3579 6/6/2013 4:15 Surface E2 Night Striped bass Eggs EE O 0 1.000 368 0.000
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Appendix B
Table B.1 - Striped Bass By Event
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

8 3582 6/6/2013 7:54 Surface F1 Day Striped bass M. saxatilis EE 2 2 1.000 212 0.009
8 3585 6/6/2013 17:07 Surface E2 Day Striped bass Eggs EE O 0 1.000 260 0.000
8 3588 6/6/2013 21:36 Surface F1 Night Striped bass Eggs EE 0 0 1.000 165 0.000
8 Event Total 2 1004 0.0020 Event Average Surface Density
Spawning Season Surface Total 1152 7721 0.149 Surface Average Density
1 3502 4/17/2013 11:14 Mid E2  Day Striped bass M. saxatilis EE 14 14 1.000 240 0.058
1 3505 4/17/2013 14:35 Mid F1 Day Striped bass M. saxatilis EE 3 3 1.000 175 0.017
1 3508 4/17/2013 21:38 Mid E2 Night Striped bass M. saxatilis EE 4 4  1.000 184 0.022
1 3511 4/18/2013 3:10 Mid F1 Night Striped bass M. saxatilis EE 62 62 1.000 152 0.408
1 Event Total 83 751 0.1106 Event Average Mid-Depth Density
2 3514 4/24/2013 17:25 Mid E2 Day Striped bass M. saxatilis EE 5 5 1.000 142 0.035
2 3517 4/24/2013 20:55 Mid F1 Night Striped bass M. saxatilis EE 24 24  1.000 142 0.169
2 3520 4/25/2013 5:15 Mid E2 Night Striped bass M. saxatilis EE 7 7 1.000 196 0.036
2 3523 4/25/2013 9:05 Mid F1 Day Striped bass M. saxatilis EE 5 5 1.000 182 0.027
2 Event Total 41 663 0.0618 Event Average Mid-Depth Density
3 3526 4/30/2013 11:12 Mid E2  Day Striped bass M. saxatilis EE 148 296 0.500 188 1.579
3 3529 4/30/2013 13:30 Mid F1 Day Striped bass M. saxatilis EE 92 92 1.000 156 0.588
3 3532 4/30/2013 22:48 Mid E2 Night Striped bass M. saxatilis EE 125 125 1.000 178 0.704
3 3535 5/1/2013 1:33 Mid F1 Night Striped bass M. saxatilis EE 200 200 1.000 151 1.323
3 Event Total 713 673 1.0599 Event Average Mid-Depth Density
4 3538 5/9/2013 4:53 Mid E2 Night Striped bass M. saxatilis EE 90 1440 0.063 321 4.490
4 3541 5/9/2013 8:21 Mid F1 Day Striped bass M. saxatilis EE 50 50 1.000 218 0.229
4 3544 5/9/2013 16:55 Mid E2  Day Striped bass M. saxatilis EE 7 28 0.250 176 0.159
4 3547 5/9/2013 21:25 Mid F1 Night Striped bass M. saxatilis EE 8 32 0.250 199 0.161
4 Event Total 1550 914 1.6954 Event Average Mid-Depth Density
5 3550 5/13/2013 8:36 Mid E2  Day Striped bass Eggs EE O 0 1.000 205 0.000
5 3553 5/13/2013 11:11 Mid F1 Day Striped bass M. saxatilis EE 4 8 0.500 197 0.041
5 3556 5/13/2013 21:10 Mid E2 Night Striped bass Eggs EE O 0 1.000 185 0.000
5 3559 5/13/2013 23:10 Mid F1 Night Striped bass Eggs EE O 0 1.000 200 0.000
5 Event Total 8 788 0.0102 Event Average Mid-Depth Density
6 3562 5/20/2013 2:51 Mid E2 Night Striped bass Eggs EE O 0 1.000 194 0.000
6 3565 5/20/2013 5:10 Mid F1 Night Striped bass M. saxatilis EE 1 2 0.250 196 0.010
6 3568 5/20/2013 14:00 Mid E2  Day Striped bass Eggs EE O 0 1.000 229 0.000
6 3571 5/20/2013 17:10 Mid F1 Day Striped bass M. saxatilis EE 3 3 1.000 190 0.016
6 Event Total 5 809 0.0062 Event Average Mid-Depth Density
7 3574 5/30/2013 11:30 Mid E2  Day Striped bass Eggs EE O 0 1.000 227 0.000
7 3577 5/30/2013 13:39 Mid F1 Day Striped bass M. saxatilis EE 1 2 0.500 207 0.010
7 Event Total 2 434 0.0046 Event Average Mid-Depth Density
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Appendix B
Table B.1 - Striped Bass By Event
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

8 3580 6/6/2013 4:15 Mid E2 Night Striped bass Eggs EE O 0 1.000 272 0.000
8 3583 6/6/2013 7:54 Mid F1 Day Striped bass Eggs EE O 0 1.000 183 0.000
8 3586 6/6/2013 17:07 Mid E2 Day Striped bass Eggs EE O 0 1.000 248 0.000
8 3589 6/6/2013 21:36 Mid F1 Night Striped bass Eggs EE 0 0 1.000 173 0.000
8 Event Total 0 876 0.0000 Event Average Mid-Depth Density
Spawning Season Mid-Depth Total 2402 5908 0.407 Mid-Depth Average Density
1 3503 4/17/2013 11:14 Bottom E2 Day Striped bass M. saxatilis EE 56 56 1.000 249 0.225
1 3506 4/17/2013 14:35 Bottom F1 Day Striped bass M. saxatilis EE 16 16 1.000 205 0.078
1 3509 4/17/2013 21:38 Bottom E2 Night Striped bass M. saxatilis EE 12 12 1.000 237 0.051
1 3512 4/18/2013 3:10 Bottom F1 Night Striped bass M. saxatilis EE 75 75 1.000 126 0.593
1 Event Total 159 818 0.1944 Event AverageBottom Density
2 3515 4/24/2013 17:25 Bottom E2 Day Striped bass M. saxatilis EE 150 150 1.000 181 0.828
2 3518 4/24/2013 20:55 Bottom F1 Night Striped bass M. saxatilis EE 26 26 1.000 148 0.175
2 3521 4/25/2013 5:15 Bottom E2 Night Striped bass M. saxatilis EE 40 40 1.000 202 0.198
2 3524 4/25/2013 9:05 Bottom F1 Day Striped bass M. saxatilis EE 20 20 1.000 223 0.090
2 Event Total 236 754 0.3130 Event AverageBottom Density
3 3527 4/30/2013 11:12 Bottom E2 Day Striped bass M. saxatilis EE 106 848 0.125 226 3.760
3 3530 4/30/2013 13:30 Bottom F1 Day Striped bass M. saxatilis EE 217 434 0.500 196 2.218
3 3533 4/30/2013 22:48 Bottom E2 Night Striped bass M. saxatilis EE 131 262 0.500 201 1.307
3 3536 5/1/2013 1:33 Bottom F1 Night Striped bass M. saxatilis EE 132 264 0.500 173 1.530
3 Event Total 1808 794 2.2762 Event AverageBottom Density
4 3539 5/9/2013 4:53 Bottom E2 Night Striped bass M. saxatilis EE 82 1312 0.063 340 3.863
4 3542 5/9/2013 8:21 Bottom F1 Day Striped bass M. saxatilis EE 181 362 0.500 241 1.499
4 3545 5/9/2013 16:55 Bottom E2  Day Striped bass M. saxatilis EE 95 1520 0.063 196 7.771
4 3548 5/9/2013 21:25 Bottom F1 Night Striped bass M. saxatilis EE 23 184 0.125 222 0.829
4 Event Total 3378 999 3.3828 Event AverageBottom Density
5 3551 5/13/2013 8:36 Bottom E2 Day Striped bass M. saxatilis EE 6 12  0.500 188 0.064
5 3554 5/13/2013 11:11 Bottom F1 Day Striped bass M. saxatilis EE 8 32 0.250 227 0.141
5 3557 5/13/2013 21:10 Bottom E2 Night Striped bass Eggs EE O 0 1.000 176 0.000
5 3560 5/13/2013 23:10 Bottom F1 Night Striped bass Eggs EE O 0 1.000 200 0.000
5 Event Total 44 791 0.0556 Event AverageBottom Density
6 3563 5/20/2013 2:51 Bottom E2 Night Striped bass M. saxatilis EE 1 4 0.250 209 0.019
6 3566 5/20/2013 5:10 Bottom F1 Night Striped bass M. saxatilis EE 4 4 1.000 218 0.018
6 3569 5/20/2013 14:00 Bottom E2 Day Striped bass M. saxatilis EE 2 4 0.500 245 0.016
6 3572 5/20/2013 17:10 Bottom F1 Day Striped bass M. saxatilis EE 4 4 1.000 207 0.019
6 Event Total 16 880 0.0182 Event AverageBottom Density
7 3575 5/30/2013 11:30 Bottom E2 Day Striped bass Eggs EE O 0 1.000 223 0.000
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Appendix B
Table B.1 - Striped Bass By Event
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

7 3578 5/30/2013 13:39 Bottom F1 Day Striped bass M. saxatilis EE 1 1 1.000 199 0.005
Event Total 1 422 0.0024 Event AverageBottom Density
8 3581 6/6/2013 4:15 Bottom E2 Night Striped bass Eggs EE O 0 1.000 270 0.000
8 3584 6/6/2013 7:54 Bottom F1  Day Striped bass Eggs EE O 0 1.000 178 0.000
8 3587 6/6/2013 17:07 Bottom E2  Day Striped bass Eggs EE O 0 1.000 228 0.000
8 3590 6/6/2013 21:36 Bottom F1 Night Striped bass Eggs EE O 0 1.000 179 0.000
8 Event Total 0 856 0.0000 Event AverageBottom Density
Spawning Season Bottom Total 5642 6312 0.894 Bottom Average Density
Duffield Associates, Inc.
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Appendix B
Table B.2 - River Herring By Event
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware
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1 3501 4/17/2013 11:14 Surface E2 Day Alewife A. pseudoharengus LL 5 5 1.000 268 0.02
1 3504 4/17/2013 14:35 Surface F1 Day River Herring Alosa spp. LL O 0 1.000 230 0.00
1 3507 4/17/2013 21:38 Surface E2 Night Alewife A. pseudoharengus LL 4 4 1.000 231 0.02
1 3510 4/18/2013 3:10 Surface F1 Night River Herring Alosa spp. LL O 0 1.000 211 0.00
1 Event Total 9 939 0.0096 Event Average Surface Density
2 3513 4/24/2013 17:25 Surface E2 Day Alosa spp. Alosa spp. LL 4 4 1.000 193 0.02
2 3513 4/24/2013 17:25 Surface E2  Day Alewife A. pseudoharengus LL 5 5 1.000 193 0.03
2 3516 4/24/2013 20:55 Surface F1 Night Alosa spp. Alosa spp. L 3 3 1.000 268 0.01
2 3516 4/24/2013 20:55 Surface F1 Night Alewife A. pseudoharengus LL 2 2 1.000 268 0.01
2 3519 4/25/2013 5:15 Surface E2 Night Alosa spp. Alosa spp. LL 5 5 1.000 261 0.02
2 3519 4/25/2013 5:15 Surface E2 Night Alewife A. pseudoharengus LL 7 7 1.000 261 0.03
2 3522 4/25/2013 9:05 Surface F1 Day Alosa spp. Alosa spp. L 2 2 1.000 245 0.01
2 3522 4/25/2013 9:05 Surface F1 Day Alewife A. pseudoharengus LL 5 5 1.000 245 0.02
2 Event Total 33 967 0.034 Event Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Alewife A. pseudoharengus L 1 1 1.000 263 0.00
3 3528 4/30/2013 13:30 Surface F1 Day Alewife A. pseudoharengus L 1 1 1.000 299 0.00
3 3531 4/30/2013 22:48 Surface E2 Night Alewife A. pseudoharengus L 1 1 1.000 264 0.00
3 3534 5/1/2013 1:33 Surface F1 Night River Herring Alosa spp. LL O 0 1.000 191 0.00
3 Event Total 3 1018 0.0029 Event Average Surface Density
4 3537 5/9/2013 4:53 Surface E2 Night River Herring Alosa spp. LL O 0 0.125 382 0.00
4 3540 5/9/2013 8:21 Surface F1 Day Alewife A. pseudoharengus LL 8 8 1.000 245 0.03
4 3543 5/9/2013 16:55 Surface E2  Day Alewife A. pseudoharengus LL 10 10 1.000 233 0.04
4 3546 5/9/2013 21:25 Surface F1 Night River Herring Alosa spp. LL O 0 0.063 211 0.00
4 Event Total 18 1072 0.017 Event Average Surface Density
5 3549 5/13/2013 8:36 Surface E2  Day Alewife A. pseudoharengus L 1 16 0.063 278 0.06
5 3552 5/13/2013 11:11 Surface F1 Day Alewife A. pseudoharengus LL 8 8 1.000 316 0.03
5 3555 5/13/2013 21:10 Surface E2 Night Alewife A. pseudoharengus L 2 8 0.250 295 0.03
5 3558 5/13/2013 23:10 Surface F1 Night Alewife A. pseudoharengus LL 2 16 0.125 276 0.06
5 Event Total 48 1165 0.041 Event Average Surface Density
3561 5/20/2013 2:51 Surface E2 Night Alewife A. pseudoharengus LL 10 40 0.250 245 0.16
3564 5/20/2013 5:10 Surface F1 Night Alewife A. pseudoharengus LL 7 56 0.125 225 0.25

Duffield Associates, Inc.
P.N. 8090.LI
Page 1 of 4 July 2014



Appendix B
Table B.2 - River Herring By Event
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

Duffield Associates, Inc.
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6 3564 5/20/2013 5:10 Surface F1 Night American shad A. sapidissima LL 4 32 0.125 225 0.14

6 3567 5/20/2013 14:00 Surface E2 Day Alewife A. pseudoharengus LL 13 52 0.250 268 0.19

6 3570 5/20/2013 17:10 Surface F1 Day American shad A. sapidissima LL 1 1.000 216 0.00

6 3570 5/20/2013 17:10 Surface F1 Day Alewife A. pseudoharengus LL 3 1.000 216 0.01

6 Event Total 184 954 0.19 Event Average Surface Density

7 3573 5/30/2013 11:30 Surface E2  Day Alewife A. pseudoharengus L 2 2 1.000 312 0.01

7 3576 5/30/2013 13:39 Surface F1 Day Alewife A. pseudoharengus LL 25 50 0.500 290 0.17

7 Event Total 52 602 0.086 Event Average Surface Density

8 3579 6/6/2013 4:15 Surface E2 Night River Herring Alosa spp. LL 0 0 1.000 368 0.00

8 3582 6/6/2013 7:54 Surface F1 Day Alewife A. pseudoharengus LL 2 2 1.000 212 0.01

8 3585 6/6/2013 17:07 Surface E2  Day Alewife A. pseudoharengus L 7 7 1.000 260 0.03

8 3588 6/6/2013 21:36 Surface F1 Night River Herring Alosa spp. LL O 0 1.000 165 0.00

8 Event Total 9 1004 0.0090 Event Average Surface Density

Spawning Season Surface Total 356 7721 0.046 Surface Average Density

1 3502 4/17/2013 11:14 Mid E2 Day River Herring Alosa spp. LL O 0 1.000 240 0.00

1 3505 4/17/2013 14:35 Mid F1 Day River Herring Alosa spp. LL O 0 1.000 175 0.00

1 3508 4/17/2013 21:38 Mid E2 Night Alewife A. pseudoharengus LL 2 2 1.000 184 0.01

1 3511 4/18/2013 3:10 Mid F1 Night River Herring Alosa spp. LL o 0 1.000 152 0.00

1 Event Total 2 751 0.0027 Event Average Mid-Depth Density
2 3514 4/24/2013 17:25 Mid E2 Day Alewife A. pseudoharengus LL 2 2 1.000 142 0.01

2 3517 4/24/2013 20:55 Mid F1 Night River Herring Alosa spp. LL 0 0 1.000 142 0.00

2 3520 4/25/2013 5:15 Mid E2 Night Alewife A. pseudoharengus LL 2 2 1.000 196 0.01

2 3520 4/25/2013 5:15 Mid E2 Night Alosa spp. Alosa spp. LL 3 3 1.000 196 0.02

2 3523 4/25/2013 9:05 Mid F1 Day Alewife A. pseudoharengus LL 6 6 1.000 182 0.03

2 3523 4/25/2013 9:05 Mid F1 Day Alosa spp. Alosa spp. L 1 1 1.000 182 0.01

2 Event Total 14 663 0.021 Event Average Mid-Depth Density
3 3526 4/30/2013 11:12 Mid E2 Day Alewife A. pseudoharengus LL 5 10 0.500 188 0.05

3 3529 4/30/2013 13:30 Mid F1 Day Alewife A. pseudoharengus L 3 3 1.000 156 0.02

3 3532 4/30/2013 22:48 Mid E2 Night Alewife A. pseudoharengus LL 3 3 1.000 178 0.02

3 3535 5/1/2013 1:33 Mid F1 Night Alewife A. pseudoharengus L 1 1 1.000 151 0.01

3 3535 5/1/2013 1:33 Mid F1 Night Alosa spp. Alosa spp. LL 1 1 1.000 151 0.01

3 Event Total 18 673 0.027 Event Average Mid-Depth Density
4 3538 5/9/2013 4:53 Mid E2 Night Alewife A. pseudoharengus L 2 32  0.063 321 0.10

4 3541 5/9/2013 8:21 Mid F1 Day Alewife A. pseudoharengus LL 5 5 1.000 218 0.02

4 3544 5/9/2013 16:55 Mid E2  Day Alewife A. pseudoharengus L 2 8 0.250 176 0.05

4 3547 5/9/2013 21:25 Mid F1 Night Alewife A. pseudoharengus LL 2 8 0.250 199 0.04

4 Event Total 53 914 0.058 Event Average Mid-Depth Density
5 3550 5/13/2013 8:36 Mid E2 Day River Herring Alosa spp. LL O 0 0.063 205 0.00
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Table B.2 - River Herring By Event
Entrainment Impact Assessment

Magellan Christina River Berth
Wilmington, Delaware

Duffield Associates, Inc.
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5 3553 5/13/2013 11:11 Mid F1 Day Alewife A. pseudoharengus LL 11 22 0.500 197 0.11
5 3556 5/13/2013 21:10 Mid E2 Night River Herring Alosa spp. LL O 0 0.500 185 0.00
5 3559 5/13/2013 23:10 Mid F1 Night River Herring Alosa spp. LL 0 0 0.250 200 0.00
5 Event Total 22 788 0.028 Event Average Mid-Depth Density
6 3562 5/20/2013 2:51 Mid E2 Night American shad A. sapidissima LL 3 12 0.250 194 0.06
6 3562 5/20/2013 2:51 Mid E2 Night Alewife . pseudoharengus LL 28 112 0.250 194 0.58
6 3565 5/20/2013 5:10 Mid F1 Night Alewife . pseudoharengus LL 9 18 0.250 196 0.09
6 3565 5/20/2013 5:10 Mid F1 Night American shad A. sapidissima L 1 2 0.250 196 0.01
6 3568 5/20/2013 14:00 Mid E2 Day Alewife . pseudoharengus LL 18 18 1.000 229 0.08
6 3568 5/20/2013 14:00 Mid E2 Day American shad A. sapidissima L 1 1 1.000 229 0.00
6 3571 5/20/2013 17:10 Mid F1 Day American shad A. sapidissima LL 4 4 1.000 190 0.02
6 Event Total 167 809 0.21 Event Average Mid-Depth Density
7 3574 5/30/2013 11:30 Mid E2  Day Alewife . pseudoharengus LL 4 4 1.000 227 0.02
7 3577 5/30/2013 13:39 Mid F1 Day Alewife . pseudoharengus LL 4 8 0.500 207 0.04
7 Event Total 12 434 0.028 Event Average Mid-Depth Density
8 3580 6/6/2013 4:15 Mid E2 Night River Herring Alosa spp. LL 0 0 1.000 272 0.00
8 3583 6/6/2013 7:54 Mid F1 Day River Herring Alosa spp. LL O 0 1.000 183 0.00
8 3586 6/6/2013 17:07 Mid E2  Day Alewife . pseudoharengus L 2 2 1.000 248 0.01
8 3589 6/6/2013 21:36 Mid F1 Night River Herring Alosa spp. LL O 0 1.000 173 0.00
8 Event Total 2 876 0.0023 Event Average Mid-Depth Density
Spawning Season Surface Total 290 5908 0.049 Mid-Depth Average Density
1 3503 4/17/2013 11:14 Bottom E2  Day Alewife . pseudoharengus LL 3 3 1.000 249 0.01
1 3506 4/17/2013 14:35 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 205 0.00
1 3509 4/17/2013 21:38 Bottom E2 Night River Herring Alosa spp. LL O 0 1.000 237 0.00
1 3512 4/18/2013 3:10 Bottom F1 Night River Herring Alosa spp. LL O 0 1.000 126 0.00
1 Event Total 3 818 0.0037 Event Average Bottom Density
2 3515 4/24/2013 17:25 Bottom E2 Day Alewife . pseudoharengus LL 14 14 1.000 181 0.08 PL
2 3518 4/24/2013 20:55 Bottom F1 Night River Herring Alosa spp. LL O 0 1.000 148 0.00
2 3521 4/25/2013 5:15 Bottom E2 Night Alosa spp. Alosa spp. LL 4 4 1.000 202 0.02
2 3524 4/25/2013 9:05 Bottom F1  Day Alosa spp. Alosa spp. LL 5 5 1.000 223 0.02
2 3524 4/25/2013 9:05 Bottom F1 Day Alewife . pseudoharengus LL 2 2 1.000 223 0.01
2 Event Total 25 754 0.033 Event Average Bottom Density
3 3527 4/30/2013 11:12 Bottom E2 Day River Herring Alosa spp. LL O 0 0.125 226 0.00
3 3530 4/30/2013 13:30 Bottom F1 Day Alewife . pseudoharengus LL 1 2 0.500 196 0.01
3 3533 4/30/2013 22:48 Bottom E2 Night Alewife . pseudoharengus L 1 2 0.500 201 0.01
3 3536 5/1/2013 1:33 Bottom F1 Night River Herring Alosa spp. LL O 0 0.500 173 0.00
3 Event Total 4 794 0.0050 Event Average Bottom Density
4 3539 5/9/2013 4:53 Bottom E2 Night Alewife . pseudoharengus L 1 16 0.063 340 0.05
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Table B.2 - River Herring By Event
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

Duffield Associates, Inc.
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4 3542 5/9/2013 8:21 Bottom F1  Day Alewife A. pseudoharengus LL 5 10 0.500 241 0.04
4 3545 5/9/2013 16:55 Bottom E2  Day Alewife A. pseudoharengus LL 3 48 0.063 196 0.25
4 3548 5/9/2013 21:25 Bottom F1 Night River Herring Alosa spp. LL O 0 0.125 222 0.00
4 Event Total 74 999 0.074 Event Average Bottom Density
5 3551 5/13/2013 8:36 Bottom E2  Day Alewife A. pseudoharengus LL 4 8 0.500 188 0.04
5 3554 5/13/2013 11:11 Bottom F1  Day Alewife A. pseudoharengus LL 3 12 0.250 227 0.05
5 3557 5/13/2013 21:10 Bottom E2 Night River Herring Alosa spp. LL O 0 0.250 176 0.00
5 3560 5/13/2013 23:10 Bottom F1 Night River Herring Alosa spp. LL O 0 0.250 200 0.00
5 Event Total 20 791 0.025 Event Average Bottom Density
6 3563 5/20/2013 2:51 Bottom E2 Night Alosa spp. Alosa spp. LL 1 4 0.250 209 0.02
6 3563 5/20/2013 2:51 Bottom E2 Night Alewife A. pseudoharengus LL 16 64 0.250 209 0.31
6 3566 5/20/2013 5:10 Bottom F1 Night American shad A. sapidissima LL 8 8 1.000 218 0.04
6 3569 5/20/2013 14:00 Bottom E2 Day River Herring Alosa spp. LL O 0 0.500 245 0.00
6 3572 5/20/2013 17:10 Bottom F1 Day Alewife A. pseudoharengus LL 10 10 1.000 207 0.05
6 Event Total 86 880 0.098 Event Average Bottom Density
7 3575 5/30/2013 11:30 Bottom E2 Day River Herring Alosa spp. LL O 0 1.000 223 0.00
7 3578 5/30/2013 13:39 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 199 0.00
7 Event Total 0 422 0.00 Event Average Bottom Density
8 3581 6/6/2013 4:15 Bottom E2 Night River Herring Alosa spp. LL O 0 1.000 270 0.00
8 3584 6/6/2013 7:54 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 178 0.00
8 3587 6/6/2013 17:07 Bottom E2  Day Alewife A. pseudoharengus L 1 1 1.000 228 0.0044
8 3590 6/6/2013 21:36 Bottom F1 Night River Herring Alosa spp. LL O 0 1.000 179 0.00
8 Event Total 1 856 0.0012 Event Average Bottom Density
Spawning Season Surface Total 213 6312 0.034 Bottom Average Density
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Table B.3 - Striped Bass By Tide
Entrainment Impact Assessment
Magellan Christina River Berth

Wilmington, Delaware
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1 3501 4/17/2013 11:14 Surface E2  Day Striped bass M. saxatilis LL 5 5 1.000 268 0.019
1 3507 4/17/2013 21:38 Surface E2 Night Striped bass M. saxatilis LL 1 1 1.000 231 0.004
1 Ebb Tide Total 6 498 0.0120 Event Ebb Tide Average Surface Density
1 3504 4/17/2013 14:35 Surface F1 Day Striped bass M. saxatilis LL 8 8 1.000 230 0.035
1 3504 4/17/2013 14:35 Surface F1  Day Morone spp. Morone spp. LL 1 1 1.000 230 0.004 chewed up
1 3510 4/18/2013 3:10 Surface F1 Night Striped bass M. saxatilis L 2 2 1.000 211 0.009
1 Flood Tide Total 11 441 0.0250 Event Flood Tide Average Surface Density
2 3513 4/24/2013 17:25 Surface E2 Day Striped bass M. saxatilis LL 33 33 1.000 193 0.171
2 3519 4/25/2013 5:15 Surface E2 Night Striped bass M. saxatilis LL 28 28 1.000 261 0.107
2 Ebb Tide Total 61 454 0.1344 Event Ebb Tide Average Surface Density
2 3516 4/24/2013 20:55 Surface F1 Night Striped bass M. saxatilis LL 12 12 1.000 268 0.045
2 3522 4/25/2013 9:05 Surface F1 Day Striped bass M. saxatilis LL 6 6 1.000 245 0.024
2 Flood Tide Total 18 513 0.0351 Event Flood Tide Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Morone spp. Morone spp. LL 2 2 1.000 263 0.008
3 3525 4/30/2013 11:12 Surface E2 Day Striped bass M. saxatilis LL 13 13 1.000 263 0.049
3 3531 4/30/2013 22:48 Surface E2  Night Striped bass M. saxatilis LL 32 32 1.000 264 0.121
3 3531 4/30/2013 22:48 Surface E2 Night Morone spp. Morone spp. LL 4 4 1.000 264 0.015
3 Ebb Tide Total 51 527 0.0967 Event Ebb Tide Average Surface Density
3 3528 4/30/2013 13:30 Surface F1 Day Striped bass M. saxatilis LL 14 14 1.000 299 0.047
3 3534 5/1/2013 1:33 Surface F1 Night Striped bass M. saxatilis LL 61 61 1.000 191 0.319
3 Flood Tide Total 75 490 0.1529 Event Flood Tide Average Surface Density
4 3537 5/9/2013 4:53 Surface E2 Night Morone spp. Morone spp. LL 18 144 0.125 382 0.377
4 3537 5/9/2013 4:53 Surface E2  Night Striped bass M. saxatilis LL 225 1800 0.125 382 4.707
4 3543 5/9/2013 16:55 Surface E2 Day Striped bass M. saxatilis LL 4 4 1.000 233 0.017
4 Ebb Tide Total 1948 615 3.1657 Event Ebb Tide Average Surface Density
4 3540 5/9/2013 8:21 Surface F1 Day Striped bass M. saxatilis LL 50 50 1.000 245 0.204
4 3546 5/9/2013 21:25 Surface F1 Night Morone spp. Morone spp. LL 9 144 0.063 211 0.681
4 3546 5/9/2013 21:25 Surface  F1 Night Striped bass M. saxatilis LL 298 4768 0.063 211 22.555
4 Flood Tide Total 4962 457 10.8617 Event Flood Tide Average Surface Density
5 3549 5/13/2013 8:36 Surface E2 Day Striped bass M.saxatilis LL 184 2944 0.063 278 10.583
5 3549 5/13/2013 8:36 Surface E2 Day Morone spp. Morone spp. LL 5 80 0.063 278 0.288
5 3555 5/13/2013 21:10 Surface E2  Night Striped bass M. saxatilis LL 237 948 0.250 295 3.217
5 3555 5/13/2013 21:10 Surface E2 Night Morone spp. Morone spp. LL 10 40 0.250 295 0.136
5 Ebb Tide Total 4012 573 7.0030 Event Ebb Tide Average Surface Density
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Table B.3 - Striped Bass By Tide
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

5 3552 5/13/2013 11:11 Surface F1 Day Morone spp. Morone spp. LL 17 17 1.000 316 0.054
5 3552 5/13/2013 11:11 Surface F1 Day Striped bass M. saxatilis LL 95 95 1.000 316 0.300
5 3558 5/13/2013 23:10 Surface F1 Night Striped bass M. saxatilis LL 207 1656 0.125 276 6.003
5 3558 5/13/2013 23:10 Surface F1 Night Morone spp. Morone spp. LL 2 16 0.125 276 0.058
5 Flood Tide Total 1784 592 3.0132 Event Flood Tide Average Surface Density
6 3561 5/20/2013 2:51 Surface E2 Night Striped bass M. saxatilis LL 20 80 0.250 245 0.327
6 3567 5/20/2013 14:00 Surface E2 Day Striped bass M. saxatilis L 2 8 0.250 268 0.030
6 Ebb Tide Total 88 513 0.1717 Event Ebb Tide Average Surface Density
6 3564 5/20/2013 5:10 Surface F1 Night Striped bass M. saxatilis LL 16 128 0.125 225 0.569
6 3570 5/20/2013 17:10 Surface F1 Day Striped bass M. saxatilis LL 8 8 1.000 216 0.037
6 Flood Tide Total 136 441 0.3082 Event Flood Tide Average Surface Density
7 3573 5/30/2013 11:30 Surface E2 Day Striped bass M. saxatilis L 1 1 1.000 312 0.003
7 Ebb Tide Total 1 312 0.0032 Event Ebb Tide Average Surface Density
7 3576 5/30/2013 13:39 Surface F1 Day Striped bass M. saxatilis LL 20 40 0.500 290 0.138
7 Flood Tide Total 40 290 0.1380 Event Flood Tide Average Surface Density
8 3579 6/6/2013 4:15 Surface E2 Night Striped bass M. saxatilis LL 59 59 1.000 368 0.161
8 3579 6/6/2013 4:15 Surface E2 Night Morone spp. Morone spp. LL 6 6 1.000 368 0.016
8 3585 6/6/2013 17:07 Surface E2 Day Striped bass M. saxatilis LL 9 9 1.000 260 0.035
8 Ebb Tide Total 74 627 0.1179 Event Ebb Tide Average Surface Density
8 3582 6/6/2013 7:54 Surface F1 Day Striped bass M. saxatilis LL 4 4 1.000 212 0.019
8 3588 6/6/2013 21:36 Surface F1 Night Striped bass M. saxatilis LL 332 332 1.000 165 2.012
8 3588 6/6/2013 21:36 Surface F1 Night Morone spp. Morone spp. LL 7 7 1.000 165 0.042
8 Flood Tide Total 343 377 0.9099 Event Flood Tide Average Surface Density
Spawning Season Ebb Tide Surface Total 6241 4120 1.515 Ebb Tide Surface Average Density
Spawning Season Flood Tide Surface Total 7369 3602 2.046 Flood Tide Surface Average Density
1 3502 4/17/2013 11:14 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 240 0.017
1 3508 4/17/2013 21:38 Mid E2 Night Striped bass M. saxatilis LL 4 4 1.000 184 0.022
1 Ebb Tide Total 8 424 0.0189 Event Ebb Tide Average Mid-Depth Density
1 3505 4/17/2013 14:35 Mid F1  Day Striped Bass Larvae LL o 0  1.000 175 0.000
1 3511 4/18/2013 3:10 Mid F1 Night Morone spp. Morone spp. LL 1 1 1.000 152 0.007 chewed up
1 Flood Tide Total 1 326 0.0031 Event Flood Tide Average Mid-Depth Density
2 3514 4/24/2013 17:25 Mid E2  Day Striped bass M. saxatilis LL 5 5 1.000 142 0.035
2 3514 4/24/2013 17:25 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 142 0.028
2 3520 4/25/2013 5:15 Mid E2 Night Striped bass M. saxatilis LL 52 52 1.000 196 0.265
2 Ebb Tide Total 61 338 0.1802 Event Ebb Tide Average Mid-Depth Density
2 3517 4/24/2013 20:55 Mid F1 Night Striped bass M. saxatilis LL 16 16 1.000 142 0.113
2 3523 4/25/2013 9:05 Mid F1  Day Striped bass M. saxatilis LL 5 5 1.000 182 0.027
2 Flood Tide Total 21 325 0.0647 Event Flood Tide Average Mid-Depth Density
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3 3526 4/30/2013 11:12 Mid E2  Day Striped bass M. saxatilis LL 120 240 0.500 188 1.280
3 3532 4/30/2013 22:48 Mid E2 Night Striped bass M. saxatilis LL 44 44 1.000 178 0.248
3 Ebb Tide Total 284 365 0.7778 Event Ebb Tide Average Mid-Depth Density
3 3529 4/30/2013 13:30 Mid F1  Day Striped bass M. saxatilis LL 28 28 1.000 156 0.179
3 3535 5/1/2013 1:33 Mid F1 Night Striped bass M. saxatilis LL 80 80 1.000 151 0.529
3 Flood Tide Total 108 308 0.3511 Event Flood Tide Average Mid-Depth Density
4 3538 5/9/2013 4:53 Mid E2  Night Striped bass M. saxatilis LL 216 3456 0.063 321 10.777
4 3544 5/9/2013 16:55 Mid E2  Day Striped bass M. saxatilis LL 225 900 0.250 176 5.113
4 Ebb Tide Total 4356 497 8.7695 Event Ebb Tide Average Mid-Depth Density
4 3541 5/9/2013 8:21 Mid F1  Day Striped bass M. saxatilis LL 27 27 1.000 218 0.124
4 3547 5/9/2013 21:25 Mid F1 Night Morone spp. Morone spp. LL 6 24  0.250 199 0.121
4 3547 5/9/2013 21:25 Mid F1 Night Striped bass M. saxatilis LL 239 956 0.250 199 4.801
4 Flood Tide Total 1007 418 2.4119 Event Flood Tide Average Mid-Depth Density
5 3550 5/13/2013 8:36 Mid E2  Day Striped bass M. saxatilis LL 230 3680 0.063 205 17.931
5 3550 5/13/2013 8:36 Mid E2 Day Morone spp. Morone spp. LL 6 96 0.063 205 0.468
5 3556 5/13/2013 21:10 Mid E2 Night Morone spp. Morone spp. LL 15 30 0.500 185 0.162
5 3556 5/13/2013 21:10 Mid E2 Night Striped bass M.saxatilis LL 184 368 0.500 185 1.991
5 Ebb Tide Total 4174 390 10.7013 Event Ebb Tide Average Mid-Depth Density
5 3553 5/13/2013 11:11 Mid F1  Day Striped bass M. saxatilis LL 132 264 0.500 197 1.337
5 3553 5/13/2013 11:11 Mid F1 Day Morone spp. Morone spp. LL 3 6 0.500 197 0.030
5 3559 5/13/2013 23:10 Mid F1 Night Striped bass M. saxatilis LL 278 1112 0.250 200 5.549
5 Flood Tide Total 1382 398 3.4735 Event Flood Tide Average Mid-Depth Density
6 3562 5/20/2013 2:51 Mid E2  Night Striped bass M. saxatilis LL 62 248 0.250 194 1.277
6 3568 5/20/2013 14:00 Mid E2  Day Striped bass M. saxatilis LL 67 67 1.000 229 0.292
6 Ebb Tide Total 315 424 0.7437 Event Ebb Tide Average Mid-Depth Density
6 3565 5/20/2013 5:10 Mid F1  Night Striped bass M. saxatilis LL 28 56 0.250 196 0.286
6 3571 5/20/2013 17:10 Mid F1  Day Striped bass M. saxatilis LL 174 174 1.000 190 0.916
6 Flood Tide Total 230 386 0.5960 Event Flood Tide Average Mid-Depth Density
7 3574 5/30/2013 11:30 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 227 0.018
7 3574 5/30/2013 11:30 Mid E2  Day Striped bass M. saxatilis LL 203 203 1.000 227 0.896
7 Ebb Tide Total 207 227 0.9137 Event Ebb Tide Average Mid-Depth Density
7 3577 5/30/2013 13:39 Mid F1  Day Striped bass M. saxatilis LL 119 238 0.500 207 1.148
7 3577 5/30/2013 13:39 Mid F1 Day Morone spp. Morone spp. LL 1 2 0.500 207 0.010
7 Flood Tide Total 240 207 1.1580 Event Flood Tide Average Mid-Depth Density
8 3580 6/6/2013 4:15 Mid E2 Night Morone spp. Morone spp. LL 30 30 1.000 272 0.110
8 3580 6/6/2013 4:15 Mid E2  Night Striped bass M. saxatilis LL 167 167 1.000 272 0.615
8 3586 6/6/2013 17:07 Mid E2  Day Striped bass M. saxatilis LL 11 11 1.000 248 0.044
8 Ebb Tide Total 208 520 0.4003 Event Ebb Tide Average Mid-Depth Density
8 3583 6/6/2013 7:54 Mid F1  Day Striped bass M. saxatilis LL 210 210 1.000 183 1.148
8 3583 6/6/2013 7:54 Mid F1 Day Morone spp. Morone spp. LL 12 12 1.000 183 0.066
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8 3589 6/6/2013 21:36 Mid F1 Night Morone spp. Morone spp. LL 70 70 1.000 173 0.404
8 3589 6/6/2013 21:36 Mid F1 Night Striped bass M. saxatilis LL 46 46 1.000 173 0.265
8 Flood Tide Total 338 356 0.9485 Event Flood Tide Average Mid-Depth Density
Spawning Season Ebb Tide Mid-Depth Total 9613 3184 3.019 Ebb Tide Mid-Depth Average Density
Spawning Season Flood Tide Mid-Depth Total 3327 2724 1.222 Flood Tide Mid-Depth Average Density
1 3503 4/17/2013 11:14 Bottom E2  Day Striped bass M. saxatilis LL 17 17 1.000 249 0.068
1 3509 4/17/2013 21:38 Bottom E2 Night Striped bass M. saxatilis LL 1 1  1.000 237 0.004
1 Ebb Tide Total 18 486 0.0370 Event Ebb Tide AverageBottom Density
1 3506 4/17/2013 14:35 Bottom F1 Day Morone spp. Morone spp. LL 2 2 1.000 205 0.010
1 3512 4/18/2013 3:10 Bottom F1 Night Striped Bass Larvae LL 0 0 1.000 126 0.000
1 Flood Tide Total 2 332 0.0060 Event Flood Tide Average Bottom Density
2 3515 4/24/2013 17:25 Bottom E2  Day Striped bass M. saxatilis LL 94 94 1.000 181 0.519
2 3521 4/25/2013 5:15 Bottom E2 Night Striped bass M. saxatilis LL 27 27 1.000 202 0.134
2 Ebb Tide Total 121 383 0.3161 Event Ebb Tide AverageBottom Density
2 3518 4/24/2013 20:55 Bottom F1  Night Striped bass M. saxatilis LL 10 10 1.000 148 0.067
2 3524 4/25/2013 9:05 Bottom F1 Day Morone spp. Morone spp. LL 27 27 1.000 0.009
2 3524 4/25/2013 9:05 Bottom F1  Day Striped bass M. saxatilis LL 35 35 1.000 223 0.157
2 Flood Tide Total 72 371 0.1939 Event Flood Tide Average Bottom Density
3 3527 4/30/2013 11:12 Bottom E2  Day Striped bass M. saxatilis LL 102 816 0.125 226 3.618
3 3527 4/30/2013 11:12 Bottom E2 Day Morone spp. Morone spp. LL 3 24 0.125 226 0.106
3 3533 4/30/2013 22:48 Bottom E2 Night Striped bass M. saxatilis LL 64 128 0.500 201 0.638
3 Ebb Tide Total 968 426 2.2719 Event Ebb Tide AverageBottom Density
3 3530 4/30/2013 13:30 Bottom F1  Day Striped bass M. saxatilis LL 29 58 0.500 196 0.296
3 3530 4/30/2013 13:30 Bottom F1 Day Morone spp. Morone spp. LL 3 6 0.500 196 0.031
3 3536 5/1/2013 1:33 Bottom F1 Night Striped bass M. saxatilis LL 87 174 0.500 173 1.008
3 Flood Tide Total 238 368 0.6463 Event Flood Tide Average Bottom Density
4 3539 5/9/2013 4:53 Bottom E2  Night Striped bass M. saxatilis LL 127 2032 0.063 340 5.983
4 3545 5/9/2013 16:55 Bottom E2  Day Striped bass M. saxatilis LL 275 4400 0.063 196 22.496
4 Ebb Tide Total 6432 535 12.0179 Event Ebb Tide AverageBottom Density
4 3542 5/9/2013 8:21 Bottom F1  Day Striped bass M. saxatilis LL 102 204 0.500 241 0.845
4 3548 5/9/2013 21:25 Bottom F1 Night Striped bass M. saxatilis LL 188 1504 0.125 222 6.778
4 Flood Tide Total 1708 463 3.6860 Event Flood Tide Average Bottom Density
5 3551 5/13/2013 8:36 Bottom E2 Day Morone spp. Morone spp. LL 25 50 0.500 188 0.266
5 3551 5/13/2013 8:36 Bottom E2  Day Striped bass M. saxatilis LL 132 264 0.500 188 1.405
5 3557 5/13/2013 21:10 Bottom E2  Night Striped bass M. saxatilis LL 201 804 0.250 176 4.566
5 3557 5/13/2013 21:10 Bottom E2 Night Morone spp. Morone spp. LL 27 108 0.250 176 0.613
5 Ebb Tide Total 1226 364 3.3686 Event Ebb Tide AverageBottom Density
5 3554 5/13/2013 11:11 Bottom F1 Day Morone spp. Morone spp. LL 2 8 0.250 227 0.035
5 3554 5/13/2013 11:11 Bottom F1  Day Striped bass M. saxatilis LL 188 752 0.250 227 3.314
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5 3560 5/13/2013 23:10 Bottom F1  Night Striped bass M. saxatilis LL 303 1212 0.250 200 6.065
5 3560 5/13/2013 23:10 Bottom F1 Night Morone spp. Morone spp. LL 2 8 0.250 200 0.040
5 Flood Tide Total 1980 427 4.6395 Event Flood Tide Average Bottom Density
6 3563 5/20/2013 2:51 Bottom E2  Night Striped bass M. saxatilis LL 84 336 0.250 209 1.605
6 3569 5/20/2013 14:00 Bottom E2  Day Striped bass M. saxatilis LL 150 300 0.500 245 1.223
6 Ebb Tide Total 636 455 1.3988 Event Ebb Tide AverageBottom Density
6 3566 5/20/2013 5:10 Bottom F1  Night Striped bass M. saxatilis LL 44 44 1.000 218 0.201
6 3572 5/20/2013 17:10 Bottom F1  Day Striped bass M. saxatilis LL 105 105 1.000 207 0.508
6 3572 5/20/2013 17:10 Bottom F1 Day Morone spp. Morone spp. LL 3 3 1.000 207 0.015
6 Flood Tide Total 152 425 0.3577 Event Flood Tide Average Bottom Density
7 3575 5/30/2013 11:30 Bottom E2  Day Striped bass M. saxatilis LL 111 111 1.000 223 0.498
7 3575 5/30/2013 11:30 Bottom E2 Day Morone spp. Morone spp. LL 8 8 1.000 223 0.036
7 Ebb Tide Total 119 223 0.5334 Event Ebb Tide AverageBottom Density
7 3578 5/30/2013 13:39 Bottom F1  Day Striped bass M. saxatilis LL 117 117 1.000 199 0.589
7 3578 5/30/2013 13:39 Bottom F1 Day Morone spp. Morone spp. LL 31 31 1.000 199 0.156
7 Flood Tide Total 148 199 0.7448 Event Flood Tide Average Bottom Density
8 3581 6/6/2013 4:15 Bottom E2 Night Morone spp. Morone spp. LL 78 78 1.000 270 0.289
8 3581 6/6/2013 4:15 Bottom E2  Night Striped bass M. saxatilis LL 57 57 1.000 270 0.211
8 3587 6/6/2013 17:07 Bottom E2  Day Striped bass M. saxatilis LL 260 260 1.000 228 1.142
8 Ebb Tide Total 395 498 0.7937 Event Ebb Tide AverageBottom Density
8 3584 6/6/2013 7:54 Bottom F1 Day Striped bass M. saxatilis LL 32 32 1.000 178 0.179
8 3584 6/6/2013 7:54 Bottom F1 Day Morone spp. Morone spp. LL 9 ) 1.000 178 0.050 Chewed up
8 3590 6/6/2013 21:36 Bottom F1 Night Morone spp. Morone spp. LL 29 29 1.000 179 0.162
8 3590 6/6/2013 21:36 Bottom F1 Night Striped bass M. saxatilis LL 8 86 1.000 179 0.479
8 Flood Tide Total 156 358 0.4359 Event Flood Tide Average Bottom Density
Spawning Season Ebb Tide Bottom Total 9915 3369 2.943 Ebb Tide Bottom Average Density
Spawning Season Flood Tide Bottom Total 4456 2943 1.514 Flood Tide Bottom Average Density
EGGS
1 3501 4/17/2013 11:14 Surface E2 Day Striped bass M. saxatilis EE 20 20 1.000 268 0.075
1 3507 4/17/2013 21:38 Surface E2 Night Striped bass M. saxatilis EE 1 1 1.000 231 0.004
1 Ebb Tide Total 21 498 0.0421 Event Ebb Tide Average Surface Density
1 3504 4/17/2013 14:35 Surface F1 Day Striped bass M. saxatilis EE 19 19 1.000 230 0.083
1 3510 4/18/2013 3:10 Surface F1 Night Striped bass M. saxatilis EE 43 43 1.000 211 0.204
1 Flood Tide Total 62 441 0.1406 Event Flood Tide Average Surface Density
2 3513 4/24/2013 17:25 Surface E2 Day Striped bass M. saxatilis EE 21 21 1.000 193 0.109
2 3519 4/25/2013 5:15 Surface E2 Night Striped bass M. saxatilis EE 19 19 1.000 261 0.073
2 Ebb Tide Total 40 454 0.0881 Event Ebb Tide Average Surface Density
2 3516 4/24/2013 20:55 Surface F1 Night Striped bass M. saxatilis EE 54 54 1.000 268 0.201
2 3522 4/25/2013 9:05 Surface F1 Day Striped bass M. saxatilis EE 1 1 1.000 245 0.004
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2 Flood Tide Total 55 513 0.1071 Event Flood Tide Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Striped bass M. saxatilis EE 63 63 1.000 263 0.239
3 3531 4/30/2013 22:48 Surface E2 Night Striped bass M. saxatilis EE 20 20 1.000 264 0.076
3 Ebb Tide Total 83 527 0.1574 Event Ebb Tide Average Surface Density
3 3528 4/30/2013 13:30 Surface F1  Day Striped bass M. saxatilis EE 158 158 1.000 299 0.528
3 3534 5/1/2013 1:33 Surface F1 Night Striped bass M. saxatilis EE 62 62 1.000 191 0.324
3 Flood Tide Total 220 490 0.4486 Event Flood Tide Average Surface Density
4 3537 5/9/2013 4:53 Surface E2 Night Striped bass M. saxatilis EE 43 344 0.125 382 0.900
4 3543 5/9/2013 16:55 Surface E2 Day Striped bass M. saxatilis EE 7 7 1.000 233 0.030
4 Ebb Tide Total 351 615 0.5704 Event Ebb Tide Average Surface Density
4 3540 5/9/2013 8:21 Surface F1 Day Striped bass M. saxatilis EE 50 50 1.000 245 0.204
4 3546 5/9/2013 21:25 Surface F1 Night Striped bass M. saxatilis EE 15 240 0.625 211 1.135
4 Flood Tide Total 290 457 0.6348 Event Flood Tide Average Surface Density
5 3549 5/13/2013 8:36 Surface E2  Day Striped bass Eggs EE O 0 1.000 278 0.000
5 3555 5/13/2013 21:10 Surface E2 Night Striped bass Eggs EE O 0 1.000 295 0.000
5 Ebb Tide Total 0 573 0.0000 Event Ebb Tide Average Surface Density
5 3552 5/13/2013 11:11 Surface F1 Day Striped bass M. saxatilis EE 5 5 1.000 316 0.016
5 3558 5/13/2013 23:10 Surface F1 Night Striped bass Eggs EE O 0 1.000 276 0.000
5 Flood Tide Total 5 592 0.0084 Event Flood Tide Average Surface Density
6 3561 5/20/2013 2:51 Surface E2 Night Striped bass M. saxatilis EE 3 12  0.250 245 0.049
6 3567 5/20/2013 14:00 Surface E2 Day Striped bass Eggs EE O 0 1.000 268 0.000
6 Ebb Tide Total 12 513 0.0234 Event Ebb Tide Average Surface Density
6 3564 5/20/2013 5:10 Surface  F1 Night Striped bass Eggs EE O 0 1.000 225 0.000
6 3570 5/20/2013 17:10 Surface F1 Day Striped bass M. saxatilis EE 3 3 1.000 216 0.014
6 Flood Tide Total 3 441 0.0068 Event Flood Tide Average Surface Density
7 3573 5/30/2013 11:30 Surface E2 Day Striped bass Eggs EE O 0 1.000 312 0.000
7 Ebb Tide Total 0 312 0.0000 Event Ebb Tide Average Surface Density
7 3576 5/30/2013 13:39 Surface F1 Day Striped bass M. saxatilis EE 4 8 0.500 290 0.028
7 Flood Tide Total 8 290 0.0276 Event Flood Tide Average Surface Density
8 3579 6/6/2013 4:15 Surface E2 Night Striped bass Eggs EE O 0 1.000 368 0.000
8 3585 6/6/2013 17:07 Surface E2  Day Striped bass Eggs EE O 0 1.000 260 0.000
8 Ebb Tide Total 0 627 0.0000 Event Ebb Tide Average Surface Density
8 3582 6/6/2013 7:54 Surface F1 Day Striped bass M. saxatilis EE 2 2 1.000 212 0.009
8 3588 6/6/2013 21:36 Surface F1 Night Striped bass Eggs EE O 0 1.000 165 0.000
8 Flood Tide Total 2 377 0.0053 Event Flood Tide Average Surface Density
Spawning Season Ebb Tide Surface Total 507 4120 0.123 Ebb Tide Surface Average Density
Spawning Season Flood Tide Surface Total 645 3602 0.179 Flood Tide Surface Average Density
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1 3502 4/17/2013 11:14 Mid E2  Day Striped bass M. saxatilis EE 14 14 1.000 240 0.058
1 3508 4/17/2013 21:38 Mid E2 Night Striped bass M. saxatilis EE 4 4 1.000 184 0.022
Ebb Tide Total 18 424 0.0424 Event Ebb Tide Average Mid-Depth Density
1 3505 4/17/2013 14:35 Mid F1  Day Striped bass M. saxatilis EE 3 3 1.000 175 0.017
1 3511 4/18/2013 3:10 Mid F1 Night Striped bass M. saxatilis EE 62 62 1.000 152 0.408
Flood Tide Total 65 326 0.1991 Event Flood Tide Average Mid-Depth Density
2 3514 4/24/2013 17:25 Mid E2  Day Striped bass M. saxatilis EE 5 5 1.000 142 0.035
2 3520 4/25/2013 5:15 Mid E2 Night Striped bass M. saxatilis EE 7 7 1.000 196 0.036
Ebb Tide Total 12 338 0.0355 Event Ebb Tide Average Mid-Depth Density
2 3517 4/24/2013 20:55 Mid F1  Night Striped bass M. saxatilis EE 24 24 1.000 142 0.169
2 3523 4/25/2013 9:05 Mid F1  Day Striped bass M. saxatilis EE 5 5 1.000 182 0.027
Flood Tide Total 29 325 0.0894 Event Flood Tide Average Mid-Depth Density
3526 4/30/2013 11:12 Mid E2  Day Striped bass M. saxatilis EE 148 296 0.500 188 1.579
3532 4/30/2013 22:48 Mid E2 Night Striped bass M. saxatilis EE 125 125 1.000 178 0.704
Ebb Tide Total 421 365 1.1531 Event Ebb Tide Average Mid-Depth Density
3529 4/30/2013 13:30 Mid F1  Day Striped bass M. saxatilis EE 92 92 1.000 156 0.588
3535 5/1/2013 1:33 Mid F1 Night Striped bass M. saxatilis EE 200 200 1.000 151 1.323
Flood Tide Total 292 308 0.9493 Event Flood Tide Average Mid-Depth Density
3538 5/9/2013 4:53 Mid E2  Night Striped bass M. saxatilis EE 90 1440 0.063 321 4.490
3544 5/9/2013 16:55 Mid E2  Day Striped bass M. saxatilis EE 7 28 0.250 176 0.159
Ebb Tide Total 1468 497 2.9554 Event Ebb Tide Average Mid-Depth Density
3541 5/9/2013 8:21 Mid F1  Day Striped bass M. saxatilis EE 50 50 1.000 218 0.229
3547 5/9/2013 21:25 Mid F1 Night Striped bass M. saxatilis EE 8 32 0.250 199 0.161
Flood Tide Total 82 418 0.1964 Event Flood Tide Average Mid-Depth Density
3550 5/13/2013 8:36 Mid E2  Day Striped bass Eggs EE O 0 1.000 205 0.000
3556 5/13/2013 21:10 Mid E2 Night Striped bass Eggs EE 0O 0 1.000 185 0.000
Ebb Tide Total 0 390 0.0000 Event Ebb Tide Average Mid-Depth Density
3553 5/13/2013 11:11 Mid F1  Day Striped bass M. saxatilis EE 4 8  0.500 197 0.041
5 3559 5/13/2013 23:10 Mid F1 Night Striped bass Eggs EE O 0  1.000 200 0.000
Flood Tide Total 8 398 0.0201 Event Flood Tide Average Mid-Depth Density
6 3562 5/20/2013 2:51 Mid E2  Night Striped bass Eggs EE O 0 1.000 194 0.000
6 3568 5/20/2013 14:00 Mid E2  Day Striped bass Eggs EE O 0 1.000 229 0.000
Ebb Tide Total 0 424 0.0000 Event Ebb Tide Average Mid-Depth Density
3565 5/20/2013 5:10 Mid F1  Night Striped bass M. saxatilis EE 1 2 0.250 196 0.010
3571 5/20/2013 17:10 Mid F1  Day Striped bass M. saxatilis EE 3 3 1.000 190 0.016
Flood Tide Total 5 386 0.0130 Event Flood Tide Average Mid-Depth Density
3574 5/30/2013 11:30 Mid E2  Day Striped bass Eggs EE O 0 1.000 227 0.000
Ebb Tide Total 0 227 0.0000 Event Ebb Tide Average Mid-Depth Density
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Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

3577 5/30/2013 13:39 Mid F1  Day Striped bass M. saxatilis EE 1 2  0.500 207 0.010
Flood Tide Total 2 207 0.0096 Event Flood Tide Average Mid-Depth Density
3580 6/6/2013 4:15 Mid E2  Night Striped bass Eggs EE O 0 1.000 272 0.000
3586 6/6/2013 17:07 Mid E2  Day Striped bass Eggs EE 0 0 1.000 248 0.000
Ebb Tide Total 0 520 0.0000 Event Ebb Tide Average Mid-Depth Density
3583 6/6/2013 7:54 Mid F1  Day Striped bass Eggs EE O 0  1.000 183 0.000
3589 6/6/2013 21:36 Mid F1 Night Striped bass Eggs EE 0 0 1.000 173 0.000
Flood Tide Total 0 356 0.0000 Event Flood Tide Average Mid-Depth Density
Spawning Season Ebb Tide Mid-Depth Total 1919 3184 0.603 Ebb Tide Mid-Depth Average Density
Spawning Season Flood Tide Mid-Depth Total 483 2724 0.177 Flood Tide Mid-Depth Average Density
1 3503 4/17/2013 11:14 Bottom E2  Day Striped bass M. saxatilis EE 56 56 1.000 249 0.225
1 3509 4/17/2013 21:38 Bottom E2 Night Striped bass M. saxatilis EE 12 12 1.000 237 0.051
Ebb Tide Total 68 486 0.1400 Event Ebb Tide Average Bottom Density
1 3506 4/17/2013 14:35 Bottom F1  Day Striped bass M. saxatilis EE 16 16 1.000 205 0.078
1 3512 4/18/2013 3:10 Bottom F1 Night Striped bass M. saxatilis EE 75 75 1.000 126 0.593
Flood Tide Total 91 332 0.2742 Event Flood Tide Average Bottom Density
2 3515 4/24/2013 17:25 Bottom E2  Day Striped bass M. saxatilis EE 150 150 1.000 181 0.828
2 3521 4/25/2013 5:15 Bottom E2 Night Striped bass M. saxatilis EE 40 40 1.000 202 0.198
Ebb Tide Total 190 383 0.4963 Event Ebb Tide Average Bottom Density
2 3518 4/24/2013 20:55 Bottom F1  Night Striped bass M. saxatilis EE 26 26 1.000 148 0.175
2 3524 4/25/2013 9:05 Bottom F1  Day Striped bass M. saxatilis EE 20 20 1.000 223 0.090
Flood Tide Total 46 371 0.1239 Event Flood Tide Average Bottom Density
3 3527 4/30/2013 11:12 Bottom E2  Day Striped bass M. saxatilis EE 106 848 0.125 226 3.760
3 3533 4/30/2013 22:48 Bottom E2 Night Striped bass M. saxatilis EE 131 262 0.500 201 1.307
Ebb Tide Total 1110 426 2.6052 Event Ebb Tide Average Bottom Density
3530 4/30/2013 13:30 Bottom F1  Day Striped bass M. saxatilis EE 217 434 0.500 196 2.218
3536 5/1/2013 1:33 Bottom F1 Night Striped bass M. saxatilis EE 132 264 0.500 173 1.530
Flood Tide Total 698 368 1.8955 Event Flood Tide Average Bottom Density
3539 5/9/2013 4:53 Bottom E2  Night Striped bass M. saxatilis EE 82 1312 0.063 340 3.863
3545 5/9/2013 16:55 Bottom E2  Day Striped bass M. saxatilis EE 95 1520 0.063 196 7.771
Ebb Tide Total 2832 535 5.2915 Event Ebb Tide Average Bottom Density
3542 5/9/2013 8:21 Bottom F1  Day Striped bass M. saxatilis EE 181 362 0.500 241 1.499
3548 5/9/2013 21:25 Bottom F1 Night Striped bass M. saxatilis EE 23 184 0.125 222 0.829
Flood Tide Total 546 463 1.1783 Event Flood Tide Average Bottom Density
3551 5/13/2013 8:36 Bottom E2 Day Striped bass M. saxatilis EE 6 12 0.500 188 0.064
3557 5/13/2013 21:10 Bottom E2 Night Striped bass Eggs EE 0 0 1.000 176 0.000
Ebb Tide Total 12 364 0.0330 Event Ebb Tide Average Bottom Density
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Appendix B
Table B.4 - River Herring By Tide
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware
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1 3501 4/17/2013 11:14 Surface E2  Day Alewife A. pseudoharengus LL 5 5 1.000 268 0.02
1 3507 4/17/2013 21:38 Surface E2 Night Alewife A. pseudoharengus LL 4 4  1.000 231 0.02
1 Ebb Tide Total 9 498 0.0181 Event EbbTide Average Surface Density
1 3504 4/17/2013 14:35 Surface F1 Day River Herring Alosa spp. LL O 0 1.000 230 0.00
1 3510 4/18/2013 3:10 Surface F1 Night River Herring Alosa spp. LL O 0 1.000 211 0.00
1 Flood Tide Total 0 441 0.0000 Event Flood Tide Average Surface Density
2 3513 4/24/2013 17:25 Surface E2  Day Alosa spp. Alosa spp. LL 4 4  1.000 193 0.02
2 3513 4/24/2013 17:25 Surface E2  Day Alewife A. pseudoharengus LL 5 5 1.000 193 0.03
2 3519 4/25/2013 5:15 Surface E2 Night Alosa spp. Alosa spp. LL 5 5 1.000 261 0.02
2 3519 4/25/2013 5:15 Surface E2 Night Alewife A. pseudoharengus LL 7 7 1.000 261 0.03
2 Ebb Tide Total 21 454 0.046 Event EbbTide Average Surface Density
2 3516 4/24/2013 20:55 Surface F1 Night Alosa spp. Alosa spp. LL 3 3 1.000 268 0.01
2 3516 4/24/2013 20:55 Surface F1 Night Alewife A. pseudoharengus LL 2 2 1.000 268 0.01
2 3522 4/25/2013 9:05 Surface F1  Day Alosa spp. Alosa spp. L 2 2 1.000 245 0.01
2 3522 4/25/2013 9:05 Surface F1  Day Alewife A. pseudoharengus LL 5 5) 1.000 245 0.02
2 Flood Tide Total 12 513 0.023 Event Flood Tide Average Surface Density
3 3525 4/30/2013 11:12 Surface E2  Day Alewife A. pseudoharengus L 1 1 1.000 263 0.00
3 3531 4/30/2013 22:48 Surface E2 Night Alewife A. pseudoharengus LL 1 1 1.000 264 0.00
3 Ebb Tide Total 2 527 0.0038 Event EbbTide Average Surface Density
3 3528 4/30/2013 13:30 Surface F1  Day Alewife A. pseudoharengus L 1 1 1.000 299 0.00
3 3534 5/1/2013 1:33 Surface F1 Night River Herring Alosa spp. LL O 0 1.000 191 0.00
3 Flood Tide Total 1 490 0.0020 Event Flood Tide Average Surface Density
4 3537 5/9/2013 4:53 Surface E2 Night River Herring Alosa spp. LL 0 0 0.125 382 0.00
4 3543 5/9/2013 16:55 Surface E2  Day Alewife A. pseudoharengus LL 10 10 1.000 233 0.04
4 Ebb Tide Total 10 615 0.016 Event EbbTide Average Surface Density
4 3540 5/9/2013 8:21 Surface F1  Day Alewife A. pseudoharengus LL 8 8  1.000 245 0.03
4 3546 5/9/2013 21:25 Surface F1 Night River Herring Alosa spp. LL O 0 0.063 211 0.00
4 Flood Tide Total 8 457 0.018 Event Flood Tide Average Surface Density
5 3549 5/13/2013 8:36 Surface E2  Day Alewife A. pseudoharengus L 1 16 0.063 278 0.06
5 3555 5/13/2013 21:10 Surface E2 Night Alewife A. pseudoharengus LL 2 8 0.250 295 0.03
5 Ebb Tide Total 24 573 0.042 Event EbbTide Average Surface Density

Page 1 of 5

Duffield Associates, Inc.
P.N. 8090.LI
July 2014



Appendix B

Table B.4 - River Herring By Tide
Entrainment Impact Assessment

Magellan Christina River Berth
Wilmington, Delaware

5 3552 5/13/2013 11:11 Surface F1  Day Alewife A. pseudoharengus LL 8 8  1.000 316 0.03
5 3558 5/13/2013 23:10 Surface F1 Night Alewife A. pseudoharengus LL 2 16 0.125 276 0.06
5 Flood Tide Total 24 592 0.041 Event Flood Tide Average Surface Density
6 3561 5/20/2013 2:51 Surface E2 Night Alewife A. pseudoharengus LL 10 40 0.250 245 0.16
6 3567 5/20/2013 14:00 Surface E2  Day Alewife A. pseudoharengus LL 13 52 0.250 268 0.19
6 Ebb Tide Total 92 513 0.179 Event EbbTide Average Surface Density
6 3564 5/20/2013 5:10 Surface F1 Night Alewife A. pseudoharengus L 7 56 0.125 225 0.25
6 3564 5/20/2013 5:10 Surface F1 Night American shad A. sapidissima LL 4 32 0.125 225 0.14
6 3570 5/20/2013 17:10 Surface F1 Day American shad A. sapidissima L 1 1 1.000 216 0.00
6 3570 5/20/2013 17:10 Surface F1  Day Alewife A. pseudoharengus LL 3 3 1.000 216 0.01
6 Flood Tide Total 92 441 0.21 Event Flood Tide Average Surface Density
7 3573 5/30/2013 11:30 Surface E2  Day Alewife A. pseudoharengus L 2 2 1.000 312 0.01
7 Ebb Tide Total 2 312 0.006 Event EbbTide Average Surface Density
7 3576 5/30/2013 13:39 Surface F1  Day Alewife A. pseudoharengus LL 25 50 0.500 290 0.17
7 Flood Tide Total 50 290 0.173 Event Flood Tide Average Surface Density
8 3579 6/6/2013 4:15 Surface E2 Night River Herring Alosa spp. LL 0 0 1.000 368 0.00
8 3585 6/6/2013 17:07 Surface E2  Day Alewife A. pseudoharengus L 7 7 1.000 260 0.03
8 Ebb Tide Total 7 627 0.0112 Event EbbTide Average Surface Density
8 3582 6/6/2013 7:54 Surface F1  Day Alewife A. pseudoharengus L 2 2 1.000 212 0.01
8 3588 6/6/2013 21:36 Surface F1 Night River Herring Alosa spp. LL O 0 1.000 165 0.00
8 Flood Tide Total 2 377 0.0053 Event Flood Tide Average Surface Density
Spawning Season Ebb Tide Surface Total 167 4120 0.041 Ebb Tide Surface Average Density
Spawning Season Flood Tide Surface Total 189 3602 0.052 Flood Tide Surface Average Density
1 3502 4/17/2013 11:14 Mid E2 Day River Herring Alosa spp. LL O 0 1.000 240 0.00
1 3508 4/17/2013 21:38 Mid E2 Night Alewife A. pseudoharengus LL 2 2 1.000 184 0.01
1 Ebb Tide Total 2 424 0.0047 Event Ebb Tide Average Mid-Depth Density
1 3505 4/17/2013 14:35 Mid F1 Day River Herring Alosa spp. LL O 0 1.000 175 0.00
1 3511 4/18/2013 3:10 Mid F1 Night River Herring Alosa spp. LL O 0 1.000 152 0.00
1 Flood Tide Total 0 326 0.0000 Event Flood Tide Average Mid-Depth Density
2 3514 4/24/2013 17:25 Mid E2  Day Alewife A. pseudoharengus L 2 2 1.000 142 0.01
2 3520 4/25/2013 5:15 Mid E2  Night Alewife A. pseudoharengus L 2 2 1.000 196 0.01
2 3520 4/25/2013 5:15 Mid E2  Night Alosa spp. Alosa spp. LL 3 3 1.000 196 0.02
2 Ebb Tide Total 7 338 0.021 Event Ebb Tide Average Mid-Depth Density
2 3517 4/24/2013 20:55 Mid F1 Night River Herring Alosa spp. LL O 0 1.000 142 0.00
2 3523 4/25/2013 9:05 Mid F1  Day Alewife A. pseudoharengus LL 6 6  1.000 182 0.03
2 3523 4/25/2013 9:05 Mid F1 Day Alosa spp. Alosa spp. LL 1 1 1.000 182 0.01
2 Flood Tide Total 7 325 0.022 Event Flood Tide Average Mid-Depth Density
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Appendix B

Table B.4 - River Herring By Tide
Entrainment Impact Assessment

Magellan Christina River Berth
Wilmington, Delaware

3 3526 4/30/2013 11:12 Mid E2  Day Alewife A. pseudoharengus LL 5 10 0.500 188 0.05
3 3532 4/30/2013 22:48 Mid E2 Night Alewife A. pseudoharengus L 3 3 1.000 178 0.02
3 Ebb Tide Total 13 365 0.036 Event Ebb Tide Average Mid-Depth Density
3 3529 4/30/2013 13:30 Mid F1  Day Alewife A. pseudoharengus LL 3 3 1.000 156 0.02
3 3535 5/1/2013 1:33 Mid F1 Night Alewife A. pseudoharengus L 1 1  1.000 151 0.01
3 3535 5/1/2013 1:33 Mid F1 Night Alosa spp. Alosa spp. LL 1 1 1.000 151 0.01
3 Flood Tide Total 5 308 0.016 Event Flood Tide Average Mid-Depth Density
4 3538 5/9/2013 4:53 Mid E2 Night Alewife A. pseudoharengus L 2 32 0.063 321 0.10
4 3544 5/9/2013 16:55 Mid E2  Day Alewife A. pseudoharengus LL 2 8 0.250 176 0.05
4 Ebb Tide Total 40 497 0.081 Event Ebb Tide Average Mid-Depth Density
4 3541 5/9/2013 8:21 Mid F1  Day Alewife A. pseudoharengus LL 5 5 1.000 218 0.02
4 3547 5/9/2013 21:25 Mid F1 Night Alewife A. pseudoharengus LL 2 8 0.250 199 0.04
4 Flood Tide Total 13 418 0.031 Event Flood Tide Average Mid-Depth Density
5 3550 5/13/2013 8:36 Mid E2 Day River Herring Alosa spp. LL 0 0 0.063 205 0.00
5 3556 5/13/2013 21:10 Mid E2 Night River Herring Alosa spp. LL 0 0 0.500 185 0.00
5 Ebb Tide Total 0 390 0.000 Event Ebb Tide Average Mid-Depth Density
5 3553 5/13/2013 11:11 Mid F1  Day Alewife A. pseudoharengus LL 11 22 0.500 197 0.11
5 3559 5/13/2013 23:10 Mid F1 Night River Herring Alosa spp. LL O 0 0.250 200 0.00
5 Flood Tide Total 22 398 0.055 Event Flood Tide Average Mid-Depth Density
6 3562 5/20/2013 2:51 Mid E2 Night American shad A. sapidissima LL 3 12 0.250 194 0.06
6 3562 5/20/2013 2:51 Mid E2  Night Alewife A. pseudoharengus LL 28 112 0.250 194 0.58
6 3568 5/20/2013 14:00 Mid E2  Day Alewife A. pseudoharengus LL 18 18 1.000 229 0.08
6 3568 5/20/2013 14:00 Mid E2 Day American shad A. sapidissima L 1 1 1.000 229 0.00
6 Ebb Tide Total 143 424 0.34 Event Ebb Tide Average Mid-Depth Density
6 3565 5/20/2013 5:10 Mid F1 Night Alewife A. pseudoharengus LL 9 18 0.250 196 0.09
6 3565 5/20/2013 5:10 Mid F1 Night American shad A. sapidissima LL 1 2 0.250 196 0.01
6 3571 5/20/2013 17:10 Mid F1 Day American shad A. sapidissima LL 4 4 1.000 190 0.02
6 Flood Tide Total 24 386 0.06 Event Flood Tide Average Mid-Depth Density
7 3574 5/30/2013 11:30 Mid E2  Day Alewife A. pseudoharengus LL 4 4  1.000 227 0.02
7 Ebb Tide Total 4 227 0.018 Event Ebb Tide Average Mid-Depth Density
7 3577 5/30/2013 13:39 Mid F1  Day Alewife A. pseudoharengus LL 4 8 0.500 207 0.04
7 Flood Tide Total 8 207 0.039 Event Flood Tide Average Mid-Depth Density
8 3580 6/6/2013 4:15 Mid E2  Night River Herring Alosa spp. LL O 0 1.000 272 0.00
8 3586 6/6/2013 17:07 Mid E2  Day Alewife A. pseudoharengus L 2 2 1.000 248 0.01
8 Ebb Tide Total 2 520 0.0038 Event Ebb Tide Average Mid-Depth Density
8 3583 6/6/2013 7:54 Mid F1 Day River Herring Alosa spp. LL O 0 1.000 183 0.00
8 3589 6/6/2013 21:36 Mid F1 Night River Herring Alosa spp. LL 0 0 1.000 173 0.00
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Table B.4 - River Herring By Tide
Entrainment Impact Assessment

Magellan Christina River Berth
Wilmington, Delaware

8 Flood Tide Total 0 356 0.0000 Event Flood Tide Average Mid-Depth Density
Spawning Season Ebb Tide Mid-Depth Total 211 3184 0.066 Mid-Depth Ebb Tide Average Density
Spawning Season Flood Tide Mid-Depth Total 79 2724 0.029 Mid-Depth Flood Tide Average Density
1 3503 4/17/2013 11:14 Bottom E2  Day Alewife A. pseudoharengus L 3 3 1.000 249 0.01
1 3509 4/17/2013 21:38 Bottom E2 Night River Herring Alosa spp. LL 0 0 1.000 237 0.00
1 Ebb Tide Total 3 486 0.0062 Event Ebb Tide Average Bottom Density
1 3506 4/17/2013 14:35 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 205 0.00
1 3512 4/18/2013 3:10 Bottom F1 Night River Herring Alosa spp. LL O 0 1.000 126 0.00
1 Flood Tide Total 0 332 0.0000 Event Flood Tide Average Bottom Density
2 3515 4/24/2013 17:25 Bottom E2  Day Alewife A. pseudoharengus LL 14 14 1.000 181 0.08 PL
2 3521 4/25/2013 5:15 Bottom E2 Night Alosa spp. Alosa spp. LL 4 4  1.000 202 0.02
2 Ebb Tide Total 18 383 0.047 Event Ebb Tide Average Bottom Density
2 3518 4/24/2013 20:55 Bottom F1 Night River Herring Alosa spp. LL O 0 1.000 148 0.00
2 3524 4/25/2013 9:05 Bottom F1 Day Alosa spp. Alosa spp. LL 5 5 1.000 223 0.02
2 3524 4/25/2013 9:05 Bottom F1  Day Alewife A. pseudoharengus LL 2 2 1.000 223 0.01
2 Flood Tide Total 7 371 0.019 Event Flood Tide Average Bottom Density
3 3527 4/30/2013 11:12 Bottom E2 Day River Herring Alosa spp. LL 0 0 0.125 226 0.00
3 3533 4/30/2013 22:48 Bottom E2 Night Alewife A. pseudoharengus L 1 2 0.500 201 0.01
3 Ebb Tide Total 2 426 0.0047 Event Ebb Tide Average Bottom Density
3 3530 4/30/2013 13:30 Bottom F1  Day Alewife A. pseudoharengus LL 1 2 0.500 196 0.01
3 3536 5/1/2013 1:33 Bottom F1 Night River Herring Alosa spp. LL O 0 0.500 173 0.00
3 Flood Tide Total 2 368 0.0054 Event Flood Tide Average Bottom Density
4 3539 5/9/2013 4:53 Bottom E2 Night Alewife A. pseudoharengus L 1 16 0.063 340 0.05
4 3545 5/9/2013 16:55 Bottom E2  Day Alewife A. pseudoharengus L 3 48 0.063 196 0.25
4 Ebb Tide Total 64 535 0.120 Event Ebb Tide Average Bottom Density
4 3542 5/9/2013 8:21 Bottom F1  Day Alewife A. pseudoharengus LL 5 10 0.500 241 0.04
4 3548 5/9/2013 21:25 Bottom F1 Night River Herring Alosa spp. LL O 0 0.125 222 0.00
4 Flood Tide Total 10 463 0.022 Event Flood Tide Average Bottom Density
5 3551 5/13/2013 8:36 Bottom E2  Day Alewife A. pseudoharengus LL 4 8 0.500 188 0.04
5 3557 5/13/2013 21:10 Bottom E2 Night River Herring Alosa spp. LL O 0 0.250 176 0.00
5 Ebb Tide Total 8 364 0.022 Event Ebb Tide Average Bottom Density
5 3554 5/13/2013 11:11 Bottom F1  Day Alewife A. pseudoharengus LL 3 12 0.250 227 0.05
5 3560 5/13/2013 23:10 Bottom F1 Night River Herring Alosa spp. LL O 0 0.250 200 0.00
5 Flood Tide Total 12 427 0.028 Event Flood Tide Average Bottom Density
6 3563 5/20/2013 2:51 Bottom E2 Night Alosa spp. Alosa spp. L 1 4  0.250 209 0.02
6 3563 5/20/2013 2:51 Bottom E2 Night Alewife A. pseudoharengus LL 16 64 0.250 209 0.31
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Table B.4 - River Herring By Tide
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware
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3569 5/20/2013 14:00 Bottom E2 Day River Herring Alosa spp. LL O 0 0.500 245 0.00
Ebb Tide Total 68 455 0.150 Event Ebb Tide Average Bottom Density
3566 5/20/2013 5:10 Bottom F1 Night American shad A. sapidissima LL 8 8 1.000 218 0.04
3572 5/20/2013 17:10 Bottom F1  Day Alewife A. pseudoharengus LL 10 10 1.000 207 0.05
Flood Tide Total 18 425 0.042 Event Flood Tide Average Bottom Density
3575 5/30/2013 11:30 Bottom E2 Day River Herring Alosa spp. LL 0 0 1.000 223 0.00
Ebb Tide Total 0 223 0.00 Event Ebb Tide Average Bottom Density
3578 5/30/2013 13:39 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 199 0.00
Flood Tide Total 0 199 0.00 Event Flood Tide Average Bottom Density
3581 6/6/2013 4:15 Bottom E2 Night River Herring Alosa spp. LL O 0 1.000 270 0.00
3587 6/6/2013 17:07 Bottom E2  Day Alewife A. pseudoharengus L 1 1 1.000 228 0.0044
Ebb Tide Total 1 498 0.0020 Event Ebb Tide Average Bottom Density
3584 6/6/2013 7:54 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 178 0.00
3590 6/6/2013 21:36 Bottom F1 Night River Herring Alosa spp. LL O 0 1.000 179 0.00
Flood Tide Total 0 358 0.0000 Event Flood Tide Average Bottom Density
Spawning Season Ebb Tide Total 164 3369 0.049 Ebb Tide Bottom Average Density
Spawning Season Flood Tide Total 49 2943 0.017 Flood Tide Bottom Average Density
Page 5 of 5
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Appendix B
Table B.5 - Striped Bass By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware
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1 3501 4/17/2013 11:14 Surface E2 Day Striped bass M. saxatilis LL 5 5 1.000 268 0.019
1 3504 4/17/2013 14:35 Surface F1 Day Striped bass M. saxatilis LL 8 8 1.000 230 0.035
1 3504 4/17/2013 14:35 Surface F1 Day Morone spp. Morone spp. LL 1 1 1.000 230 0.004 chewed up
1 Daytime Total 14 498 0.0281 Event Daytime Average Surface Density

4/17/2013 Surface E2 Night Striped bass . saxatilis 0.004
4/18/2013 Surface F1 Night Striped bass . saxatilis 0.009
Nighttime Total 0.0068 Event Nighttime Average Surface Density
2 3513 4/24/2013 17:25 Surface E2 Day Striped bass M. saxatilis LL 33 33 1.000 193 0.171
2 3522 4/25/2013 9:05 Surface F1 Day Striped bass M. saxatilis LL 6 6 1.000 245 0.024
2 Daytime Total 39 438 0.0890 Event Daytime Average Surface Density
4/25/2013 Surface E2 Night Striped bass . saxatilis 0.107
4/24/2013 Surface F1 Night Striped bass . saxatilis 0.045
Nighttime Total 0.0756 Event Nighttime Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Morone spp. Morone spp. LL 2 2 1.000 263 0.008
3 3525 4/30/2013 11:12 Surface E2 Day Striped bass M. saxatilis LL 13 13 1.000 263 0.049
3 3528 4/30/2013 13:30 Surface F1 Day Striped bass M. saxatilis LL 14 14 1.000 299 0.047
3 Daytime Total 29 562 0.0516 Event Daytime Average Surface Density
4/30/2013 Surface E2 Night Striped bass M. saxatilis 0.121
4/30/2013 Surface E2 Night Morone spp. Morone spp. 0.015
5/1/2013 Surface F1 Night Striped bass M. saxatilis 0.319
Nighttime Total 0.2129 Event Nighttime Average Surface Density
4 3540 5/9/2013 8:21 Surface F1 Day Striped bass M. saxatilis LL 50 50 1.000 245 0.204
4 3543 5/9/2013 16:55 Surface E2 Day Striped bass M. saxatilis LL 4 4 1.000 233 0.017
4 Daytime Total 54 478 0.1129 Event Daytime Average Surface Density
5/9/2013 Surface E2 Morone spp. Morone spp. 0.377
5/9/2013 Surface E2 Striped bass M. saxatilis 4,707
5/9/2013 Surface F1 Morone spp. Morone spp. 0.681
5/9/2013 Surface F1 Striped bass M. saxatilis 22.555
Nighttime Total 11.5463 Event Nighttime Average Surface Density
5 3549 5/13/2013 8:36 Surface E2 Day Striped bass M.saxatilis LL 184 2944 0.063 278 10.583
5 3549 5/13/2013 8:36 Surface E2 Day Morone spp. Morone spp. LL 5 80 0.063 278 0.288
5 3552 5/13/2013 11:11 Surface F1 Day Morone spp. Morone spp. LL 17 17 1.000 316 0.054
5 3552 5/13/2013 11:11 Surface F1 Day Striped bass M. saxatilis LL 95 95 1.000 316 0.300
5 Daytime Total 3136 594 5.2762 Event Daytime Average Surface Density
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Table B.5 - Striped Bass By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

5/13/2013 Surface E2 Night Striped bass M. saxatilis LL 237 948 0.250 3.217
5/13/2013 Surface E2 Night Morone spp. Morone spp. LL 10 40 0.250 0.136
5/13/2013 Surface F1 Night Striped bass M. saxatilis LL 207 1656 0.125 [X0[0k]
5/13/2013 Surface F1 Night Morone spp. Morone spp. LL 2 16 0.125 0.058
Nighttime Total 2660 4.6619 Event Nighttime Average Surface Density
6 3567 5/20/2013 14:00 Surface E2 Day Striped bass M. saxatilis L 2 8 0.250 268 0.030
6 3570 5/20/2013 17:10 Surface F1 Day Striped bass M. saxatilis LL 8 8 1.000 216 0.037
6 Daytime Total 16 484 0.0330 Event Daytime Average Surface Density
5/20/2013 Surface E2 Night Striped bass . saxatilis 0.327
5/20/2013 : Surface F1 Night Striped bass . saxatilis 0.569
Nighttime Total 0.4429 Event Nighttime Average Surface Density
7 3573 5/30/2013 11:30 Surface E2 Day Striped bass M. saxatilis L 1 1 1.000 312 0.003
7 3576 5/30/2013 13:39 Surface F1 Day Striped bass M. saxatilis LL 20 40 0.500 290 0.138
7 Daytime Total 41 602 0.0681 Event Daytime Average Surface Density
7 No Nighttime Samples Collected
8 3582 6/6/2013 7:54 Surface F1 Day Striped bass M. saxatilis LL 4 4 1.000 212 0.019
8 3585 6/6/2013 17:07 Surface E2 Day Striped bass M. saxatilis LL 9 9 1.000 260 0.035
8 Daytime Total 13 472 0.0275 Event Daytime Average Surface Density

6/6/2013 Surface E2 Night Striped bass M. saxatilis 59 59 0.161
6/6/2013 Surface E2 Night Morone spp. Morone spp. 6 6 0.016

6/6/2013 Surface F1 Night Striped bass M. saxatilis 332 332 2.012
6/6/2013 Surface F1 Night Morone spp. Morone spp. 7 7 0.042
Nighttime Total 404 533 0.7587 Event Nighttime Average Surface Density

Spawning Season Daytime Surface Total 4129 0.809 Daytime Surface Average Density

Spawning Season Nighttime Surface Total 3592 58 Nighttime Surface Average Density

1 3502 4/17/2013 11:14 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 240 0.017
1 3505 4/17/2013 14:35 Mid F1  Day Striped Bass Larvae LL 0 0 1.000 175 0.000
1 Daytime Total 4 415 0.0096 Event Daytime Average Mid-Depth Density

4/17/2013 Mid E2  Night Striped bass M. saxatilis 0.022

4/18/2013 Mid F1 Night Morone spp. Morone spp. 0.007 chewed up

Nighttime Total 0.0149 Event Nighttime Average Mid-Depth Density

2 3514 4/24/2013 17:25 Mid E2  Day Striped bass M. saxatilis LL 5 5 1.000 142 0.035
2 3514 4/24/2013 17:25 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 142 0.028
2 3523 4/25/2013 9:05 Mid F1  Day Striped bass M. saxatilis LL 5 5 1.000 182 0.027
2 Daytime Total 14 325 0.0431 Event Daytime Average Mid-Depth Density

4/24/2013 Mid F1 Night Striped bass M. saxatilis 0.113
4/25/2013 5:15 Mid E2  Night Striped bass M. saxatilis LL 52 52 1.000 196 0.265
Nighttime Total 0.2009 Event Nighttime Average Mid-Depth Density
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Appendix B
Table B.5 - Striped Bass By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

3 3526 4/30/2013 11:12 Mid E2  Day Striped bass M. saxatilis LL 120 240 0.500 188 1.280
3 3529 4/30/2013 13:30 Mid F1  Day Striped bass M. saxatilis LL 28 28 1.000 156 0.179
3 Daytime Total 268 344 0.7792 Event Daytime Average Mid-Depth Density

4/30/2013 Mid E2  Night Striped bass . saxatilis 0.248
3535 5/1/2013 1:33 Mid F1 Night Striped bass M. saxatilis LL 80 80 1.000 151 0.529
Nighttime Total 0.3771 Event Nighttime Average Mid-Depth Density

4 3541 5/9/2013 8:21 Mid F1  Day Striped bass M. saxatilis LL 27 27 1.000 218 0.124
4 3544 5/9/2013 16:55 Mid E2  Day Striped bass M. saxatilis LL 225 900 0.250 176 5.113
4 Daytime Total 927 394 2.3502 Event Daytime Average Mid-Depth Density

4 5/9/2013 Mid E2  Night Striped bass M. saxatilis 10.777

4 3547 5/9/2013 21:25 Mid F1 Night Morone spp. Morone spp. LL 6 24 0.250 199 0.121

4 3547 5/9/2013 21:25 Mid F1  Night Striped bass M. saxatilis LL 239 956 0.250 199 4.801

4 Nighttime Total 8.5340 Event Nighttime Average Mid-Depth Density
5 3550 5/13/2013 8:36 Mid E2  Day Striped bass M. saxatilis LL 230 3680 0.063 205 17.931

5 3550 5/13/2013 8:36 Mid E2 Day Morone spp. Morone spp. LL 6 96 0.063 205 0.468

5 3553 5/13/2013 11:11 Mid F1  Day Striped bass M. saxatilis LL 132 264 0.500 197 1.337

5 3553 5/13/2013 11:11 Mid F1 Day Morone spp. Morone spp. LL 3 6 0.500 197 0.030

5 Daytime Total 4046 403 10.0471 Event Daytime Average Mid-Depth Density

5 5/13/2013 Mid E2  Night Morone spp. Morone spp. 0.162

5 3556 5/13/2013 21:10 Mid E2  Night Striped bass M.saxatilis LL 184 368 0.500 185 1.991

5 3559 5/13/2013 23:10 Mid F1  Night Striped bass M. saxatilis LL 278 1112 0.250 200 5.549

) Nighttime Total 3.9199 Event Nighttime Average Mid-Depth Density
6 3568 5/20/2013 14:00 Mid E2  Day Striped bass M. saxatilis LL 67 67 1.000 229 0.292

6 3571 5/20/2013 17:10 Mid F1  Day Striped bass M. saxatilis LL 174 174 1.000 190 0.916

6 Daytime Total 241 419 0.5748 Event Daytime Average Mid-Depth Density

5/20/2013 Mid E2  Night Striped bass M. saxatilis 1.277
3565 5/20/2013 5:10 Mid F1  Night Striped bass M. saxatilis LL 28 56 0.250 196 0.286
Nighttime Total 0.7790 Event Nighttime Average Mid-Depth Density

7 3574 5/30/2013 11:30 Mid E2 Day Morone spp. Morone spp. LL 4 4 1.000 227 0.018
7 3574 5/30/2013 11:30 Mid E2  Day Striped bass M. saxatilis LL 203 203 1.000 227 0.896
7 3577 5/30/2013 13:39 Mid F1  Day Striped bass M. saxatilis LL 119 238 0.500 207 1.148
7 3577 5/30/2013 13:39 Mid F1 Day Morone spp. Morone spp. L 1 2 0.500 207 0.010
7 Daytime Total 447 434 1.0304 Event Daytime Average Mid-Depth Density
8 3583 6/6/2013 7:54 Mid F1  Day Striped bass M. saxatilis LL 210 210 1.000 183 1.148
8 3583 6/6/2013 7:54 Mid F1 Day Morone spp. Morone spp. LL 12 12 1.000 183 0.066
8 3586 6/6/2013 17:07 Mid E2  Day Striped bass M. saxatilis LL 11 11 1.000 248 0.044
8 Daytime Total 233 431 0.5406 Event Daytime Average Mid-Depth Density

6/6/2013 Mid E2  Night Morone spp. Morone spp. 30 30

6/6/2013 Mid E2  Night Striped bass M. saxatilis 167 167
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Appendix B
Table B.5 - Striped Bass By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

Morone spp.
M. saxatilis LL 46 46

1.000

0.404
0.265
0.7034 Event Nighttime Average Mid-Depth Density

Spawning Season Daytime Mid-Depth Total
Spawning Season Nighttime Mid-Depth Total

6180

3165

1.953 Daytime Mid-Depth Average Density
2.464 Nighttime Mid-Depth Average Density

1 3503 4/17/2013 11:14 Bottom E2  Day Striped bass M. saxatilis LL 17 17 1.000 249 0.068
1 3506 4/17/2013 14:35 Bottom F1 Day Morone spp. Morone spp. LL 2 2 1.000 205 0.010
1 Daytime Total 19 454 0.0418 Event Daytime AverageBottom Density

4/17/2013
4/18/2013

Bottom E2 Night

Night

Bottom F1

Striped bass
Striped Bass

M. saxatilis
Larvae

0.004
0.000

Nighttime Total

0.0028 Event Nighttime Average Bottom Density

4/24/2013
4/25/2013

Bottom F1
Bottom E2

Night
Night

Striped bass
Striped bass

M. saxatilis
M. saxatilis

2 3515 4/24/2013 17:25 Bottom E2  Day Striped bass M. saxatilis LL 94 94 1.000 181 0.519
2 3524 4/25/2013 9:05 Bottom F1 Day Morone spp. Morone spp. LL 27 27 1.000 0.121
2 3524 4/25/2013 9:05 Bottom F1  Day Striped bass M. saxatilis LL 35 35 1.000 223 0.157
2 Daytime Total 156 404 0.3861 Event Daytime AverageBottom Density

0.067
0.134

Nighttime Total

0.1057 Event Nighttime Average Bottom Density

4/30/2013
5/1/2013

Bottom E2
Bottom F1
Nighttime Total

Night
Night

Striped bass
Striped bass

. saxatilis
. saxatilis

3 3527 4/30/2013 11:12 Bottom E2  Day Striped bass M. saxatilis LL 102 816 0.125 226 3.618
3 3527 4/30/2013 11:12 Bottom E2 Day Morone spp. Morone spp. LL 3 24 0.125 226 0.106
3 3530 4/30/2013 13:30 Bottom F1  Day Striped bass M. saxatilis LL 29 58 0.500 196 0.296
3 3530 4/30/2013 13:30 Bottom F1 Day Morone spp. Morone spp. LL 3 6 0.500 196 0.031
3 Daytime Total 904 421 2.1463 Event Daytime AverageBottom Density

0.638
1.008
0.8094 Event Nighttime Average Bottom Density

4 3542 5/9/2013 8:21 Bottom F1  Day Striped bass M. saxatilis LL 102 204 0.500 241 0.845
4 3545 5/9/2013 16:55 Bottom E2  Day Striped bass M. saxatilis LL 275 4400 0.063 196 22.496
4 Daytime Total 4604 437  10.5338 Event Daytime AverageBottom Density

5/9/2013

5/9/2013

Bottom E2
Bottom F1

Night
Night

Striped bass
Striped bass

. saxatilis
. saxatilis

5.983
6.778

Nighttime Total

6.2973 Event Nighttime Average Bottom Density

5/13/2013

5/13/2013

Bottom E2
Bottom E2

Night
Night

Striped bass

Morone spp.

M. saxatilis
Morone spp.

5 3551 5/13/2013 8:36 Bottom E2 Day Morone spp. Morone spp. LL 25 50 0.500 188 0.266
5 3551 5/13/2013 8:36 Bottom E2  Day Striped bass M. saxatilis LL 132 264 0.500 188 1.405
5 3554 5/13/2013 11:11 Bottom F1 Day Morone spp. Morone spp. LL 2 8 0.250 227 0.035
5 3554 5/13/2013 11:11 Bottom F1  Day Striped bass M. saxatilis LL 188 752 0.250 227 3.314
5 Daytime Total 1074 415 2.5893 Event Daytime AverageBottom Density
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Appendix B
Table B.5 - Striped Bass By Daytime and Nighttime

Entrainment Impact Assessment
Magellan Christina River Berth

Wilmington, Delaware

M. saxatilis

Morone spp.

LL 303
LL 2

6.065
0.040
5.6712 Event Nighttime Average Bottom Density

5/20/2013
5/20/2013

Bottom E2 Night

Bottom F1 Night
Nighttime Total

Striped bass
Striped bass

M. saxatilis
M. saxatilis

6 3569 5/20/2013 14:00 Bottom E2  Day Striped bass M. saxatilis LL 150 300 0.500 245 1.223
6 3572 5/20/2013 17:10 Bottom F1  Day Striped bass M. saxatilis LL 105 105 1.000 207 0.508
6 3572 5/20/2013 17:10 Bottom F1 Day Morone spp. Morone spp. LL 3 3 1.000 207 0.015
6 Daytime Total 408 452 0.9029 Event Daytime AverageBottom Density

1.605
0.201
0.8884 Event Nighttime Average Bottom Density

7 3575 5/30/2013 11:30 Bottom E2  Day Striped bass M. saxatilis LL 111 111 1.000 223 0.498

7 3575 5/30/2013 11:30 Bottom E2 Day Morone spp. Morone spp. LL 8 8 1.000 223 0.036

7 3578 5/30/2013 13:39 Bottom F1  Day Striped bass M. saxatilis LL 117 117 1.000 199 0.589

7 3578 5/30/2013 13:39 Bottom F1 Day Morone spp. Morone spp. LL 31 31 1.000 199 0.156

7 Daytime Total 267 422 0.6330 Event Daytime AverageBottom Density
8 3584 6/6/2013 7:54 Bottom F1 Day Striped bass M. saxatilis LL 32 32 1.000 178 0.179

8 3584 6/6/2013 7:54 Bottom F1 Day Morone spp. Morone spp. LL 9 9 1.000 178 0.050 Chewed up

8 3587 6/6/2013 17:07 Bottom E2  Day Striped bass M. saxatilis LL 260 260 1.000 228 1.142

8 Daytime Total 301 406 0.7410 Event Daytime AverageBottom Density

6/6/2013
6/6/2013

6/6/2013
6/6/2013

Bottom E2 Night
Bottom E2 Night
Bottom F1 Night
Bottom F1 Night
Nighttime Total

Morone spp.

Striped bass

Morone spp.

Striped bass

Morone spp.

M. saxatilis

Morone spp.

M. saxatilis

449

0.289
0.211
0.162
0.479
0.5563 Event Nighttime Average Bottom Density

Spawning Season Daytime Bottom Total

3411

2.267 Daytime Bottom Average Density

Spawning Season Nighttime Bottom Total 2901 2.288 Nighttime Bottom Average Density
EGGS
1 3501 4/17/2013 11:14 Surface E2 Day Striped bass M. saxatilis EE 20 20 1.000 268 0.075
1 3504 4/17/2013 14:35 Surface F1 Day Striped bass M. saxatilis EE 19 19 1.000 230 0.083
1 Daytime Total 39 498 0.0783 Event Daytime Average Surface Density

4/17/2013
4/18/2013

Surface E2 Night
Surface F1 Night
Nighttime Total

Striped bass
Striped bass

. saxatilis
. saxatilis

0.004
0.204
0.0997 Event Nighttime Average Surface Density

2 3513 4/24/2013 17:25 Surface E2 Day Striped bass M. saxatilis EE 21 21 1.000 193 0.109
2 3522 4/25/2013 9:05 Surface F1 Day Striped bass M. saxatilis EE 1 1 1.000 245 0.004
2 Daytime Total 22 438 0.0502 Event Daytime Average Surface Density

4/24/2013

4/25/2013

Surface F1 Night
Surface E2 Night

Striped bass

. saxatilis
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Appendix B
Table B.5 - Striped Bass By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

Nighttime Total 0.1380 Event Nighttime Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Striped bass M. saxatilis EE 63 63 1.000 263 0.239
3 3528 4/30/2013 13:30 Surface F1 Day Striped bass M. saxatilis EE 158 158 1.000 299 0.528
3 Daytime Total 221 562 0.3932 Event Daytime Average Surface Density
4/30/2013 : Surface E2 Night Striped bass . saxatilis 0.076
5/1/2013 : Surface F1 Night Striped bass . saxatilis 0.324
Nighttime Total 0.1800 Event Nighttime Average Surface Density
4 3540 5/9/2013 8:21 Surface F1 Day Striped bass M. saxatilis EE 50 50 1.000 245 0.204
4 3543 5/9/2013 16:55 Surface E2 Day Striped bass M. saxatilis EE 7 7 1.000 233 0.030
4 Daytime Total 57 478 0.1191 Event Daytime Average Surface Density
5/9/2013 : Surface E2 Night Striped bass . saxatilis 0.900
5/9/2013 : Surface F1 Night Striped bass . saxatilis 1.135
Nighttime Total 0.9835 Event Nighttime Average Surface Density
5 3549 5/13/2013 8:36 Surface E2  Day Striped bass Eggs EE O 0 1.000 278 0.000
5 3552 5/13/2013 11:11 Surface F1 Day Striped bass M. saxatilis EE 5 5 1.000 316 0.016
5 Daytime Total 5 594 0.0084 Event Daytime Average Surface Density
5/13/2013 : Surface E2 Night Striped bass 0.000
5/13/2013 : Surface F1 Night Striped bass 0.000
Nighttime Total 0.0000 Event Nighttime Average Surface Density
6 3567 5/20/2013 14:00 Surface E2 Day Striped bass Eggs EE O 0 1.000 268 0.000
6 3570 5/20/2013 17:10 Surface F1 Day Striped bass M. saxatilis EE 3 3 1.000 216 0.014
6 Daytime Total 3 484 0.0062 Event Daytime Average Surface Density
5/20/2013 : Surface E2 Night Striped bass . saxatilis 0.049
5/20/2013 : Surface F1 Night Striped bass Eggs 0.000
Nighttime Total 0.0256 Event Nighttime Average Surface Density
7 3573 5/30/2013 11:30 Surface E2 Day Striped bass Eggs EE O 0 1.000 312 0.000
7 3576 5/30/2013 13:39 Surface F1 Day Striped bass M. saxatilis EE 4 8 0.500 290 0.028
7 Daytime Total 8 602 0.0133 Event Daytime Average Surface Density
7 No Nighttime Samples Collected
8 3582 6/6/2013 7:54 Surface F1 Day Striped bass M. saxatilis EE 2 2 1.000 212 0.009
8 3585 6/6/2013 17:07 Surface E2  Day Striped bass Eggs EE O 0 1.000 260 0.000
8 Daytime Total 2 472 0.0042 Event Daytime Average Surface Density

6/6/2013 : Surface E2 Night Striped bass 368 0.000

6/6/2013 Surface F1 Night Striped bass 165 0.000
Nighttime Total 533 0.0000 Event Nighttime Average Surface Density

Spawning Season Daytime Surface Total 357 4129 0.086 Daytime Surface Average Density
Spawning Season Nighttime Surface Total 795 3592 0.221 Nighttime Surface Average Density
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Appendix B
Table B.5 - Striped Bass By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

1 3502 4/17/2013 11:14 Mid E2 Day Striped bass M. saxatilis EE 14 14 1.000 240 0.058
1 3505 4/17/2013 14:35 Mid F1 Day Striped bass M. saxatilis EE 3 3 1.000 175 0.017
1 Daytime Total 17 415 0.0410 Event Daytime Average Mid-Depth Density
4/17/2013 Mid E2  Night Striped bass . saxatilis 0.022
4/18/2013 Mid F1 Night Striped bass . saxatilis 0.408
Nighttime Total 0.1967 Event Nighttime Average Mid-Depth Density
2 3523 4/25/2013 9:05 Mid F1 Day Striped bass M. saxatilis EE 5 5 1.000 182 0.027
2 3514 4/24/2013 17:25 Mid E2 Day Striped bass M. saxatilis EE 5 5 1.000 142 0.035
2 Daytime Total 10 325 0.0308 Event Daytime Average Mid-Depth Density
4/25/2013 : Mid E2  Night Striped bass . saxatilis 0.036
4/24/2013 : Mid F1 Night Striped bass . saxatilis 0.169
Nighttime Total 0.0916 Event Nighttime Average Mid-Depth Density
3 3526 4/30/2013 11:12 Mid E2 Day Striped bass M. saxatilis EE 148 296 0.500 188 1.579
3 3529 4/30/2013 13:30 Mid F1 Day Striped bass M. saxatilis EE 92 92 1.000 156 0.588
3 Daytime Total 388 344 1.1281 Event Daytime Average Mid-Depth Density
4/30/2013 : Mid E2  Night Striped bass . saxatilis 0.704
5/1/2013 : Mid F1 Night Striped bass . saxatilis 1.323
Nighttime Total 0.9885 Event Nighttime Average Mid-Depth Density
4 3541 5/9/2013 8:21 Mid F1 Day Striped bass M. saxatilis EE 50 50 1.000 218 0.229
4 3544 5/9/2013 16:55 Mid E2 Day Striped bass M. saxatilis EE 7 28 0.250 176 0.159
4 Daytime Total 78 394 0.1978 Event Daytime Average Mid-Depth Density
5/9/2013 : Mid E2  Night Striped bass . saxatilis 4.490
5/9/2013 : Mid F1 Night Striped bass . saxatilis 0.161
Nighttime Total 2.8318 Event Nighttime Average Mid-Depth Density
5 3550 5/13/2013 8:36 Mid E2 Day Striped bass Eggs EE O 0 1.000 205 0.000
5 3553 5/13/2013 11:11 Mid F1 Day Striped bass M. saxatilis EE 4 8 0.500 197 0.041
5 Daytime Total 8 403 0.0199 Event Daytime Average Mid-Depth Density
5/13/2013 : Mid E2  Night Striped bass 0.000
5/13/2013 : Mid F1 Night Striped bass 0.000
Nighttime Total 0.0000 Event Nighttime Average Mid-Depth Density
6 3568 5/20/2013 14:00 Mid E2 Day Striped bass Eggs EE O 0 1.000 229 0.000
6 3571 5/20/2013 17:10 Mid F1 Day Striped bass M. saxatilis EE 3 3 1.000 190 0.016
6 Daytime Total 3 419 0.0072 Event Daytime Average Mid-Depth Density
5/20/2013 : Mid E2  Night Striped bass Eggs 0.000
5/20/2013 : Mid F1 Night Striped bass . saxatilis 0.010
Nighttime Total 0.0051 Event Nighttime Average Mid-Depth Density
7 3574 5/30/2013 11:30 Mid E2 Day Striped bass Eggs EE O 0 1.000 227 0.000
7 3577 5/30/2013 13:39 Mid F1 Day Striped bass M. saxatilis EE 1 2 0.500 207 0.010
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Appendix B
Table B.5 - Striped Bass By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

7 Daytime Total 2 434 0.0046 Event Daytime Average Mid-Depth Density
7 No Nighttime Samples Collected

8 3583 6/6/2013 7:54 Mid F1  Day Striped bass Eggs EE O 0 1.000 183 0.000

8 3586 6/6/2013 17:07 Mid E2  Day Striped bass Eggs EE O 0 1.000 248 0.000

8 Daytime Total 0 431 0.0000 Event Daytime Average Mid-Depth Density

0.000
0.000

6/6/2013 Mid E2  Night
6/6/2013 Mid F1  Night
Nighttime Total

Striped bass
Striped bass

0.0000 Event Nighttime Average Mid-Depth Density

Spawning Season Daytime Mid-Depth Total 506 3165
Spawning Season Nighttime Mid-Depth Total

0.160 Daytime Mid-Depth Average Density
0.691 Nighttime Mid-Depth Average Density

1 3503 4/17/2013 11:14 Bottom E2  Day Striped bass M. saxatilis EE 56 56 1.000 249 0.225
1 3506 4/17/2013 14:35 Bottom F1  Day Striped bass M. saxatilis EE 16 16 1.000 205 0.078
1 Daytime Total 72 454 0.1585 Event Daytime Average Bottom Density

4/18/2013
4/17/2013

Bottom F1 Night
Bottom E2 Night

Striped bass
Striped bass

. saxatilis
. saxatilis

0.593
0.051

Nighttime Total

0.2393 Event Nighttime Average Bottom Density

2 3515 4/24/2013 17:25 Bottom E2  Day Striped bass M. saxatilis EE 150 150 1.000 181 0.828
2 3524 4/25/2013 9:05 Bottom F1  Day Striped bass M. saxatilis EE 20 20 1.000 223 0.090
2 Daytime Total 170 404 0.4207 Event Daytime Average Bottom Density

0.175
0.198
0.1886 Event Nighttime Average Bottom Density

. saxatilis
. saxatilis

4/24/2013
4/25/2013

Bottom F1 Night
Bottom E2 Night
Nighttime Total

Striped bass
Striped bass

3 3527 4/30/2013 11:12 Bottom E2  Day Striped bass M. saxatilis EE 106 848 0.125 226 3.760
3 3530 4/30/2013 13:30 Bottom F1  Day Striped bass M. saxatilis EE 217 434 0.500 196 2.218
3 Daytime Total 1282 421 3.0438 Event Daytime Average Bottom Density

1.307
1.530
1.4097 Event Nighttime Average Bottom Density

. saxatilis
. saxatilis

4/30/2013
5/1/2013

Bottom E2 Night
Bottom F1 Night
Nighttime Total

Striped bass
Striped bass

4 3542 5/9/2013 8:21 Bottom F1  Day Striped bass M. saxatilis EE 181 362 0.500 241 1.499
4 3545 5/9/2013 16:55 Bottom E2  Day Striped bass M. saxatilis EE 95 1520 0.063 196 7.771
4 Daytime Total 1882 437 4.3060 Event Daytime Average Bottom Density

3.863
0.829
2.6643 Event Nighttime Average Bottom Density

. saxatilis
. saxatilis

5/9/2013 Bottom E2  Night
Bottom F1 Night

Nighttime Total

Striped bass
Striped bass

5/9/2013

5 3551 5/13/2013 8:36 Bottom E2 Day Striped bass M. saxatilis EE 6 12 0.500 188 0.064
5 3554 5/13/2013 11:11 Bottom F1  Day Striped bass M. saxatilis EE 8 32 0.250 227 0.141
5 Daytime Total 44 415 0.1061 Event Daytime Average Bottom Density
Duffield Associates, Inc.
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Appendix B
Table B.6 - River Herring By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware
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1 3501 4/17/2013 11:14 Surface E2 Day Alewife A. pseudoharengus LL 5 5 1.000 268 0.02
1 3504 4/17/2013 14:35 Surface F1 Day River Herring Alosa spp. LL O 0 1.000 230 0.00
1 Daytime Total 5 498 0.0100 Event Daytime Average Surface Density
1 3507 4/17/2013 21:38 Surface E2 Night Alewife A. pseudoharengus LL 4 4 1.000 231 0.02
1 3510 4/18/2013 3:10 Surface F1 Night River Herring Alosa spp. LL 0 0 1.000 211 0.00
1 Nighttime Total 4 441 0.0091 Event Nighttime Average Surface Density
2 3513 4/24/2013 17:25 Surface E2 Day Alosa spp. Alosa spp. LL 4 4 1.000 193 0.02
2 3513 4/24/2013 17:25 Surface E2 Day Alewife A. pseudoharengus LL 5 5 1.000 193 0.03
2 3522 4/25/2013 9:05 Surface F1 Day Alosa spp. Alosa spp. LL 2 2 1.000 245 0.01
2 3522 4/25/2013 9:05 Surface F1 Day Alewife A. pseudoharengus LL 5 5 1.000 245 0.02
2 Daytime Total 16 438 0.037 Event Daytime Average Surface Density
2 3516 4/24/2013 20:55 Surface F1 Night Alosa spp. Alosa spp. LL 3 3 1.000 268 0.01
2 3516 4/24/2013 20:55 Surface F1 Night Alewife A. pseudoharengus L 2 2 1.000 268 0.01
2 3519 4/25/2013 5:15 Surface E2  Night Alosa spp. Alosa spp. LL 5 5 1.000 261 0.02
2 3519 4/25/2013 5:15 Surface E2 Night Alewife A. pseudoharengus LL 7 7 1.000 261 0.03
p Nighttime Total 529 0.032 Event Nighttime Average Surface Density
3 3525 4/30/2013 11:12 Surface E2 Day Alewife A. pseudoharengus L 1 1 1.000 263 0.00
3 3528 4/30/2013 13:30 Surface F1 Day Alewife A. pseudoharengus LL 1 1 1.000 299 0.00
3 Daytime Total 2 562 0.0036 Event Daytime Average Surface Density
3 3531 4/30/2013 22:48 Surface E2 Night Alewife A. pseudoharengus L 1 1 1.000 264 0.00
3 3534 5/1/2013 1:33 Surface F1 Night River Herring Alosa spp. LL 0 0 1.000 191 0.00
3 Nighttime Total 1 456 0.0022 Event Nighttime Average Surface Density
4 3540 5/9/2013 8:21 Surface F1 Day Alewife A. pseudoharengus LL 8 8  1.000 245 0.03
4 3543 5/9/2013 16:55 Surface E2 Day Alewife A. pseudoharengus LL 10 10 1.000 233 0.04
4 Daytime Total 18 478 0.038 Event Daytime Average Surface Density
4 3537 5/9/2013 4:53 Surface E2  Night River Herring Alosa spp. LL o 0 0.125 382 0.00
4 3546 5/9/2013 21:25 Surface F1 Night River Herring Alosa spp. LL O 0 0.063 211 0.00
Nighttime Total 0.000 Event Nighttime Average Surface Density
5 3549 5/13/2013 8:36 Surface E2 Day Alewife A. pseudoharengus L 1 16 0.063 278 0.06
5 3552 5/13/2013 11:11 Surface F1 Day Alewife A. pseudoharengus LL 8 8  1.000 316 0.03
5 Daytime Total 24 594 0.040 Event Daytime Average Surface Density
5 3555 5/13/2013 21:10 Surface E2 Night Alewife A. pseudoharengus L 2 8 0.250 295 0.03
5 3558 5/13/2013 23:10 Surface F1 Night Alewife A. pseudoharengus LL 2 16 0.125 276 0.06
5 Nighttime Total 24 571 0.042 Event Nighttime Average Surface Density
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Appendix B

Table B.6 - River Herring By Daytime and Nighttime

Entrainment Impact Assessment
Magellan Christina River Berth

Wilmington, Delaware

6 3567 5/20/2013 14:00 Surface E2 Day Alewife A. pseudoharengus LL 13 52 0.250 268 0.19

6 3570 5/20/2013 17:10 Surface F1 Day American shad A. sapidissima L 1 1 1.000 216 0.00

6 3570 5/20/2013 17:10 Surface F1 Day Alewife A. pseudoharengus LL 3 3 1.000 216 0.01

6 Daytime Total 56 484 0.116 Event Daytime Average Surface Density

6 3561 5/20/2013 2:51 Surface E2  Night Alewife A. pseudoharengus LL 10 40 0.250 245 0.16

6 3564 5/20/2013 5:10 Surface F1 Night Alewife A. pseudoharengus L 7 56 0.125 225 0.25

6 3564 5/20/2013 5:10 Surface F1 Night American shad A. sapidissima LL 4 32 0.125 225 0.14

6 Nighttime Total 128 470 0.27 Event Nighttime Average Surface Density

7 3573 5/30/2013 11:30 Surface E2 Day Alewife A. pseudoharengus LL 2 2 1.000 312 0.01

7 3576 5/30/2013 13:39 Surface F1 Day Alewife A. pseudoharengus LL 25 50 0.500 290 0.17

7 Daytime Total 52 602 0.086 Event Daytime Average Surface Density

7 No Nighttime Samples

8 3582 6/6/2013 7:54 Surface F1 Day Alewife A. pseudoharengus L 2 2 1.000 212 0.01

8 3585 6/6/2013 17:07 Surface E2 Day Alewife A. pseudoharengus LL 7 7  1.000 260 0.03

8 Daytime Total 9 472 0.0191 Event Daytime Average Surface Density

8 3579 6/6/2013 4:15 Surface E2 Night River Herring Alosa spp. LL O 0 1.000 368 0.00

8 3588 6/6/2013 21:36 Surface F1 Night River Herring Alosa spp. LL 0 0 1.000 165 0.00

8 Nighttime Total 0] 533 0.0000 Event Nighttime Average Surface Density
Spawning Season Daytime Surface Total 182 4129 0.044 Daytime Surface Average Density
Spawning Season Nighttime Surface Total 174 3592 0.048 Nighttime Surface Average Density

1 3502 4/17/2013 11:14 Mid E2 Day River Herring Alosa spp. LL o 0 1.000 240 0.00

1 3505 4/17/2013 14:35 Mid F1 Day River Herring Alosa spp. LL O 0 1.000 175 0.00

1 Daytime Total 0 415 0.0000 Event Daytime Average Mid-Depth Density

1 3508 4/17/2013 21:38 Mid E2  Night Alewife A. pseudoharengus LL 2 2 1.000 184 0.01

1 3511 4/18/2013 3:10 Mid F1 Night River Herring Alosa spp. LL O 0 1.000 152 0.00

Nighttime Total

0.0060 Event Nighttime Average Mid-Depth Density

2 3514 4/24/2013 17:25 Mid E2 Day Alewife A. pseudoharengus L 2 2 1.000 142 0.01

2 3523 4/25/2013 9:05 Mid F1 Day Alewife A. pseudoharengus LL 6 6  1.000 182 0.03

2 3523 4/25/2013 9:05 Mid F1 Day Alosa spp. Alosa spp. LL 1 1 1.000 182 0.01

2 Daytime Total 9 325 0.028 Event Daytime Average Mid-Depth Density
2 3517 4/24/2013 20:55 Mid F1  Night River Herring Alosa spp. LL o 0 1.000 142 0.00

2 3520 4/25/2013 5:15 Mid E2  Night Alewife A. pseudoharengus L 2 2 1.000 196 0.01

2 3520 4/25/2013 5:15 Mid E2  Night Alosa spp. Alosa spp. LL 3 3 1.000 196 0.02

2 Nighttime Total 5 0.015 Event Nighttime Average Mid-Depth Density
3 3526 4/30/2013 11:12 Mid E2 Day Alewife A. pseudoharengus LL 5 10 0.500 188 0.05

3 3529 4/30/2013 13:30 Mid F1 Day Alewife A. pseudoharengus LL 3 3 1.000 156 0.02

3 Daytime Total 13 344 0.038 Event Daytime Average Mid-Depth Density
3 3532 4/30/2013 22:48 Mid E2  Night Alewife A. pseudoharengus LL 3 3 1.000 178 0.02
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Appendix B
Table B.6 - River Herring By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

3 3535 5/1/2013 1:33 Mid F1 Night Alewife A. pseudoharengus L 1 1 1.000 151 0.01
3 3535 5/1/2013 1:33 Mid F1 Night Alosa spp. Alosa spp. LL 1 1.000 151 0.01
Nighttime Total 0.015 Event Nighttime Average Mid-Depth Density
4 3541 5/9/2013 8:21 Mid F1 Day Alewife A. pseudoharengus LL 5 5 1.000 218 0.02
4 3544 5/9/2013 16:55 Mid E2 Day Alewife A. pseudoharengus L 2 8 0.250 176 0.05
4 Daytime Total 13 394 0.033 Event Daytime Average Mid-Depth Density
4 3538 5/9/2013 4:53 Mid E2  Night Alewife A. pseudoharengus LL 2 32 0.063 321 0.10
4 3547 5/9/2013 21:25 Mid F1 Night Alewife A. pseudoharengus L 2 8 0.250 199 0.04

Nighttime Total

0.077 Event Nighttime Average Mid-Depth Density

5 3550 5/13/2013 8:36 Mid E2 Day River Herring Alosa spp. LL O 0 0.063 205 0.00
5 3553 5/13/2013 11:11 Mid F1 Day Alewife A. pseudoharengus LL 11 22 0.500 197 0.11
5 Daytime Total 22 403 0.055 Event Daytime Average Mid-Depth Density
5 3556 5/13/2013 21:10 Mid E2  Night River Herring Alosa spp. LL O 0 0.500 185 0.00
5 3559 5/13/2013 23:10 F1 Night River Herring Alosa spp. LL 0.250 200 0.00
nghttlme Total 0.000 Event Nighttime Average Mid-Depth Density
6 3568 5/20/2013 14:00 Mid E2 Day Alewife A. pseudoharengus LL 18 18 1.000 229 0.08
6 3568 5/20/2013 14:00 Mid E2 Day American shad A. sapidissima LL 1 1 1.000 229 0.00
6 3571 5/20/2013 17:10 Mid F1 Day American shad A. sapidissima LL 4 4 1.000 190 0.02
6 Daytime Total 23 419 0.05 Event Daytime Average Mid-Depth Density
6 3562 5/20/2013 2:51 Mid E2  Night American shad A. sapidissima LL 3 12 0.250 194 0.06
6 3562 5/20/2013 2:51 Mid E2  Night Alewife A. pseudoharengus LL 28 112 0.250 194 0.58
6 3565 5/20/2013 5:10 Mid F1  Night Alewife A. pseudoharengus LL 9 18 0.250 196 0.09
6 3565 5/20/2013 5:10 Mid Night American shad A. sapidissima LL 0.250 196 0.01
6 Nighttime Total 0.37 Event Nighttime Average Mid-Depth Density
7 3574 5/30/2013 11:30 Mid E2 Day Alewife A. pseudoharengus LL 4 4 1.000 227 0.02
7 3577 5/30/2013 13:39 Mid F1 Day Alewife A. pseudoharengus LL 4 8 0.500 207 0.04
7 Daytime Total 12 434 0.028 Event Daytime Average Mid-Depth Density
7 No Nighttime Samples
8 3583 6/6/2013 7:54 Mid F1 Day River Herring Alosa spp. LL O 0 1.000 183 0.00
8 3586 6/6/2013 17:07 Mid E2 Day Alewife A. pseudoharengus LL 2 2 1.000 248 0.01
8 Daytime Total 2 431 0.0046 Event Daytime Average Mid-Depth Density
8 3580 6/6/2013 4:15 Mid E2  Night River Herring Alosa spp. LL O 0 1.000 272 0.00
8 3589 6/6/2013 21:36 Mid F1 Night River Herring Alosa spp. LL 0 1.000 173 0.00
Nighttime Total 0.0000 Event Nighttime Average Mid-Depth Density
Spawning Season Daytime Mid-Depth Total 94 3165 0.030 Mid-Depth Daytime Average Density
Spawning Season Nighttime Mid-Depth Total 196 2743 0.071 Mid-Depth Nighttime Average Density
1 3503 4/17/2013 11:14 Bottom E2 Day Alewife A. pseudoharengus LL 3 3 1.000 249 0.01
1 3506 4/17/2013 14:35 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 205 0.00
1 Daytime Total 3 454 0.0066 Event Daytime Average Bottom Density
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Appendix B

Table B.6 - River Herring By Daytime and Nighttime

Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

1 3509 4/17/2013 21:38 Bottom E2  Night River Herring Alosa spp. LL o 0 1.000 237 0.00

1 3512 4/18/2013 3:10 Bottom F1  Night River Herring Alosa spp. LL O 0 1.000 126 0.00

1 Nighttime Total 0] 364 0.0000 Event Nighttime Average Bottom Density
2 3515 4/24/2013 17:25 Bottom E2 Day Alewife A. pseudoharengus LL 14 14  1.000 181 0.08 PL

2 3524 4/25/2013 9:05 Bottom F1 Day Alosa spp. Alosa spp. LL 5 5 1.000 223 0.02

2 3524 4/25/2013 9:05 Bottom F1 Day Alewife A. pseudoharengus L 2 2 1.000 223 0.01

2 Daytime Total 21 404 0.052 Event Daytime Average Bottom Density
2 3518 4/24/2013 20:55 Bottom F1  Night River Herring Alosa spp. LL o 0 1.000 148 0.00

2 3521 4/25/2013 5:15 Bottom E2  Night Alosa spp. Alosa spp. LL 4 4 1.000 202 0.02

p Nighttime Total 4 350 0.011 Event Nighttime Average Bottom Density

3 3527 4/30/2013 11:12 Bottom  E2 Day River Herring Alosa spp. LL O 0 0.125 226 0.00
3 3530 4/30/2013 13:30 Bottom F1 Day Alewife A. pseudoharengus LL 1 2 0.500 196 0.01
3 Daytime Total 2 421 0.0047 Event Daytime Average Bottom Density
3 3533 4/30/2013 22:48 Bottom E2  Night Alewife A. pseudoharengus L 1 2 0.500 201 0.01
3 3536 5/1/2013 1:33 Bottom F1 Night River Herring Alosa spp. LL 0 0 0.500 173 0.00

3 Nighttime Total 2 373 0.0054 Event Nighttime Average Bottom Density

4 3542 5/9/2013 8:21 Bottom F1 Day Alewife A. pseudoharengus LL 5 10 0.500 241 0.04
4 3545 5/9/2013 16:55 Bottom E2 Day Alewife A. pseudoharengus LL 3 48 0.063 196 0.25
4 Daytime Total 58 437 0.133 Event Daytime Average Bottom Density
4 3539 5/9/2013 4:53 Bottom E2  Night Alewife A. pseudoharengus LL 1 16 0.063 340 0.05
4 3548 5/9/2013 21:25 Bottom F1  Night River Herring Alosa spp. LL O 0 0.125 222 0.00

Nighttime Total

0.028 Event Nighttime Average Bottom Density

5 3551 5/13/2013 8:36 Bottom E2 Day Alewife A. pseudoharengus LL 4 8 0.500 188 0.04
5 3554 5/13/2013 11:11 Bottom F1 Day Alewife A. pseudoharengus LL 3 12 0.250 227 0.05
5 Daytime Total 20 415 0.048 Event Daytime Average Bottom Density
5 3557 5/13/2013 21:10 Bottom E2  Night River Herring Alosa spp. LL O 0 0.250 176 0.00
5 3560 5/13/2013 23:10 Bottom F1 Night River Herring Alosa spp. LL 0 0 0.250 200 0.00
5 Nighttime Total 0] 376 0.000 Event Nighttime Average Bottom Density
6 3569 5/20/2013 14:00 Bottom E2 Day River Herring Alosa spp. LL O 0 0.500 245 0.00
6 3572 5/20/2013 17:10 Bottom F1 Day Alewife A. pseudoharengus LL 10 10 1.000 207 0.05
Daytime Total 10 452 0.022 Event Daytime Average Bottom Density
6 3563 5/20/2013 2:51 Bottom E2  Night Alosa spp. Alosa spp. LL 1 4  0.250 209 0.02
6 3563 5/20/2013 2:51 Bottom E2  Night Alewife A. pseudoharengus LL 16 64  0.250 209 0.31
6 3566 5/20/2013 5:10 Bottom F1 Night American shad A. sapidissima LL 8 8 1.000 218 0.04
6 Nighttime Total 428 0.178 Event Nighttime Average Bottom Density
7 3575 5/30/2013 11:30 Bottom E2 Day River Herring Alosa spp. LL O 0 1.000 223 0.00
7 3578 5/30/2013 13:39 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 199 0.00
7 Daytime Total 0 422 0.00 Event Daytime Average Bottom Density

7 No Nighttime Samples
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Appendix B
Table B.6 - River Herring By Daytime and Nighttime
Entrainment Impact Assessment
Magellan Christina River Berth
Wilmington, Delaware

8 3584 6/6/2013 7:54 Bottom F1 Day River Herring Alosa spp. LL O 0 1.000 178 0.00

8 3587 6/6/2013 17:07 Bottom E2 Day Alewife A. pseudoharengus LL 1 1 1.000 228 0.0044

8 Daytime Total 1 406 0.0025 Event Daytime Average Bottom Density

8 3581 6/6/2013 4:15 Bottom E2  Night River Herring Alosa spp. LL O 0 1.000 270 0.00

8 3590 6/6/2013 21:36 Bottom F1 Night River Herring Alosa spp. LL 0 0 1.000 179 0.00

8 Nighttime Total 0] 449 0.0000 Event Nighttime Average Bottom Density
Spawning Season Daytime Total 115 3411 0.034 Daytime Bottom Average Density
Spawning Season Nighttime Total 98 2901 0.034 Nighttime Bottom Average Density
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***DRAFT - FOR REVIEW PURPOSES ONLY***

APPENDIX C

CHRISTINA RIVER TIDES AND
FLOW INFORMATION



TABLE C.1

NOAA PREDICTIONS FOR CHRISTINIA RIVER

ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN TERMINAL BERTH

WILMINGTON, DELAWARE

Slack Maximum Average Slack Maximum Average Slack Maximum Average Slack Maximum Average Slack
Month Day Water Current Current Current Water Current Current | Current Water Current Current | Current Water Current Current | Current Water
Time Time Velocity Velocity Velocity [ Direction] Time Time Velocity | Velocity | Velocity | Direction] Time Time Velocity | Velocity | Velocity | Direction] Time Time Velocity | Velocity | Velocity | Direction] Time
(h:m) (h:m) (knots) (m/s) (m/s) (h:m) (h:m) (knots) (m/s) (m/s) (h:m) (h:m) (knots) (m/s) (m/s) (h:m) (h:m) (knots) (m/s) (m/s) (h:m)
17 3:09 6:44 -1 0.51 0.15 Flood 9:42 12:45 0.9 0.46 0.14 Ebb 15:36 18:46 -0.9 0.46 0.14 Flood 21:23 - - - - - -
18 - 0:47 1.1 0.57 0.17 Ebb 4:02 7:37 -1 0.51 0.15 Flood 10:34 13:35 0.8 0.41 0.12 Ebb 16:31 19:45 -0.9 0.46 0.14 Flood 22:20
19 - 1:41 1.1 0.57 0.17 Ebb 4:59 8:33 -1 0.51 0.15 Flood 11:27 14:27 0.9 0.46 0.14 Ebb 17:29 20:48 -0.9 0.46 0.14 Flood 23:22
20 - 2:37 1.1 0.57 0.17 Ebb 5:55 9:30 -1.1 0.57 0.17 Flood 12:18 15:20 1 0.51 0.15 Ebb 18:25 21:50 -1.1 0.57 0.17 Flood -
21 0:25 3:36 1.2 0.62 0.18 Ebb 6:50 10:23 -1.2 0.62 0.18 Flood 13:06 16:11 1.2 0.62 0.18 Ebb 19:18 22:46 -1.2 0.62 0.18 Flood -
22 1:25 4:31 1.3 0.67 0.20 Ebb 7:43 11:13 -1.3 0.67 0.20 Flood 13:53 16:59 1.4 0.72 0.21 Ebb 20:10 23:38 -1.4 0.72 0.21 Flood -
April 23 2:24 5:23 1.4 0.72 0.21 Ebb 8:34 12:01 -1.4 0.72 0.21 Flood 14:41 17:45 1.6 0.82 0.24 Ebb 21:00 - - - - - -
24 - 0:30 -1.6 0.82 0.24 Flood 3:20 6:13 1.5 0.77 0.23 Ebb 9:24 12:49 -1.5 0.77 0.23 Flood 15:28 18:32 1.8 0.93 0.27 Ebb 21:48
25 - 1:21 -1.7 0.87 0.26 Flood 4:13 7:04 1.6 0.82 0.24 Ebb 10:12 13:38 -1.5 0.77 0.23 Flood 16:15 19:20 1.9 0.98 0.29 Ebb 22:36
26 - 2:12 -1.8 0.93 0.27 Flood 5:06 7:55 1.7 0.87 0.26 Ebb 11:00 14:27 -1.6 0.82 0.24 Flood 17:02 20:09 2 1.03 0.30 Ebb 23:24
27 - 3:02 -1.9 0.98 0.29 Flood 5:58 8:45 1.7 0.87 0.26 Ebb 11:50 15:16 -1.6 0.82 0.24 Flood 17:52 20:59 2 1.03 0.30 Ebb -
28 0:15 3:53 -1.9 0.98 0.29 Flood 6:50 9:36 1.6 0.82 0.24 Ebb 12:42 16:08 -1.5 0.77 0.23 Flood 18:46 21:50 1.9 0.98 0.29 Ebb -
29 1:08 4:47 -1.8 0.93 0.27 Flood 7:45 10:29 1.6 0.82 0.24 Ebb 13:37 17:05 -1.4 0.72 0.21 Flood 19:41 22:45 1.8 0.93 0.27 Ebb -
30 2:04 5:46 -1.6 0.82 0.24 Flood 8:42 11:27 1.5 0.77 0.23 Ebb 14:35 18:06 -1.3 0.67 0.20 Flood 20:41 23:45 1.7 0.87 0.26 Ebb -
1 3:04 6:46 -1.5 0.77 0.23 Flood 9:43 12:28 1.4 0.72 0.21 Ebb 15:38 19:09 -1.3 0.67 0.20 Flood 21:47 - - - - - -
2 - 0:48 1.5 0.77 0.23 Ebb 4:09 7:47 -1.5 0.77 0.23 Flood 10:48 13:31 1.3 0.67 0.20 Ebb 16:47 20:13 -1.3 0.67 0.20 Flood 22:57
3 - 1:52 1.4 0.72 0.21 Ebb 5:16 8:48 -1.4 0.72 0.21 Flood 11:50 14:33 1.3 0.67 0.20 Ebb 17:55 21:16 -1.3 0.67 0.20 Flood -
4 0:07 2:57 1.4 0.72 0.21 Ebb 6:19 9:47 -1.4 0.72 0.21 Flood 12:47 15:35 1.4 0.72 0.21 Ebb 18:57 22:16 -1.3 0.67 0.20 Flood -
5 1:10 4:00 1.4 0.72 0.21 Ebb 7:17 10:41 -1.4 0.72 0.21 Flood 13:39 16:31 1.5 0.77 0.23 Ebb 19:52 23:11 -1.4 0.72 0.21 Flood -
6 2:09 4:56 1.4 0.72 0.21 Ebb 8:10 11:30 -1.4 0.72 0.21 Flood 14:27 17:19 1.5 0.77 0.23 Ebb 20:41 - - - - - -
7 - 0:00 -1.5 0.77 0.23 Flood 3:03 5:46 1.4 0.72 0.21 Ebb 8:57 12:14 -1.4 0.72 0.21 Flood 15:10 18:04 1.6 0.82 0.24 Ebb 21:25
8 - 0:47 -1.5 0.77 0.23 Flood 3:51 6:33 1.4 0.72 0.21 Ebb 9:40 12:56 -1.4 0.72 0.21 Flood 15:49 18:47 1.6 0.82 0.24 Ebb 22:04
9 - 1:31 -1.5 0.77 0.23 Flood 4:36 7:18 1.4 0.72 0.21 Ebb 10:20 13:37 -1.3 0.67 0.20 Flood 16:25 19:28 1.6 0.82 0.24 Ebb 22:42
10 - 2:12 -1.5 0.77 0.23 Flood 5:17 8:02 1.4 0.72 0.21 Ebb 10:59 14:15 -1.3 0.67 0.20 Flood 16:58 20:07 1.6 0.82 0.24 Ebb 23:19
11 - 2:50 -1.5 0.77 0.23 Flood 5:56 8:42 1.3 0.67 0.20 Ebb 11:38 14:52 -1.2 0.62 0.18 Flood 17:31 20:45 1.5 0.77 0.23 Ebb 23:56
12 - 3:27 -1.4 0.72 0.21 Flood 6:33 9:21 1.3 0.67 0.20 Ebb 12:17 15:27 -1.2 0.62 0.18 Flood 18:05 21:21 1.5 0.77 0.23 Ebb -
13 0:32 4:03 -1.4 0.72 0.21 Flood 7:09 10:00 1.2 0.62 0.18 Ebb 12:56 16:01 -1.1 0.57 0.17 Flood 18:41 21:58 1.4 0.72 0.21 Ebb -
14 1:11 4:41 -1.3 0.67 0.20 Flood 7:46 10:39 1.1 0.57 0.17 Ebb 13:37 16:39 -1 0.51 0.15 Flood 19:20 22:37 1.3 0.67 0.20 Ebb -
15 1:51 5:22 -1.2 0.62 0.18 Flood 8:23 11:22 1 0.51 0.15 Ebb 14:19 17:23 -1 0.51 0.15 Flood 20:03 23:20 1.2 0.62 0.18 Ebb -
May 16 2:33 6:07 -1.1 0.57 0.17 Flood 9:04 12:07 1 0.51 0.15 Ebb 15:04 18:16 -0.9 0.46 0.14 Flood 20:52 - - - - - -
17 - 0:09 1.1 0.57 0.17 Ebb 3:20 6:56 -1.1 0.57 0.17 Flood 9:50 12:54 1 0.51 0.15 Ebb 15:56 19:12 -0.9 0.46 0.14 Flood 21:49
18 - 1:02 1.1 0.57 0.17 Ebb 4:12 7:46 -1.1 0.57 0.17 Flood 10:39 13:43 1.1 0.57 0.17 Ebb 16:51 20:12 -1 0.51 0.15 Flood 22:50
19 - 1:57 1.1 0.57 0.17 Ebb 5:08 8:41 -1.1 0.57 0.17 Flood 11:29 14:34 1.2 0.62 0.18 Ebb 17:46 21:14 -1.1 0.57 0.17 Flood 23:54
20 - 2:56 1.2 0.62 0.18 Ebb 6:04 9:38 -1.2 0.62 0.18 Flood 12:19 15:28 1.4 0.72 0.21 Ebb 18:40 22:13 -1.3 0.67 0.20 Flood -
21 0:58 3:55 1.2 0.62 0.18 Ebb 7:00 10:33 -1.3 0.67 0.20 Flood 13:10 16:20 1.6 0.82 0.24 Ebb 19:34 23:09 -1.5 0.77 0.23 Flood -
22 1:59 4:52 1.4 0.72 0.21 Ebb 7:57 11:26 -1.3 0.67 0.20 Flood 14:01 17:12 1.7 0.87 0.26 Ebb 20:28 - - - - - -
23 - 0:04 -1.7 0.87 0.26 Flood 2:59 5:46 1.5 0.77 0.23 Ebb 8:52 12:18 -1.4 0.72 0.21 Flood 14:55 18:03 1.9 0.98 0.29 Ebb 21:21
24 - 0:58 -1.8 0.93 0.27 Flood 3:56 6:40 1.6 0.82 0.24 Ebb 9:47 13:12 -1.5 0.77 0.23 Flood 15:48 18:55 2 1.03 0.30 Ebb 22:14
25 - 1:52 -1.9 0.98 0.29 Flood 4:50 7:35 1.7 0.87 0.26 Ebb 10:40 14:07 -1.6 0.82 0.24 Flood 16:41 19:49 2.1 1.08 0.32 Ebb 23:06
26 - 2:46 -2 1.03 0.30 Flood 5:43 8:28 1.7 0.87 0.26 Ebb 11:34 15:00 -1.6 0.82 0.24 Flood 17:36 20:42 2.1 1.08 0.32 Ebb -
27 0:00 3:38 -1.9 0.98 0.29 Flood 6:38 9:21 1.7 0.87 0.26 Ebb 12:29 15:54 -1.6 0.82 0.24 Flood 18:31 21:35 2 1.03 0.30 Ebb -
28 0:55 4:32 -1.9 0.98 0.29 Flood 7:32 10:15 1.6 0.82 0.24 Ebb 13:26 16:51 -1.5 0.77 0.23 Flood 19:30 22:31 1.9 0.98 0.29 Ebb -
29 1:51 5:29 -1.7 0.87 0.26 Flood 8:28 11:11 1.5 0.77 0.23 Ebb 14:23 17:51 -1.4 0.72 0.21 Flood 20:30 23:30 1.7 0.87 0.26 Ebb -
30 2:48 6:27 -1.6 0.82 0.24 Flood 9:25 12:11 1.4 0.72 0.21 Ebb 15:25 18:52 -1.3 0.67 0.20 Flood 21:34 - - - - - -
31 - 0:31 1.5 0.77 0.23 Ebb 3:48 7:24 -1.5 0.77 0.23 Flood 10:24 13:11 1.4 0.72 0.21 Ebb 16:30 19:52 -1.3 0.67 0.20 Flood 22:42
1 - 1:33 1.4 0.72 0.21 Ebb 4:50 8:20 -1.4 0.72 0.21 Flood 11:21 14:09 1.4 0.72 0.21 Ebb 17:35 20:53 -1.3 0.67 0.20 Flood 23:50
2 - 2:35 1.3 0.67 0.20 Ebb 5:50 9:16 -1.3 0.67 0.20 Flood 12:15 15:07 1.4 0.72 0.21 Ebb 18:33 21:53 -1.3 0.67 0.20 Flood -
June 3 0:53 3:36 1.2 0.62 0.18 Ebb 6:44 10:08 -1.3 0.67 0.20 Flood 13:05 16:02 1.4 0.72 0.21 Ebb 19:26 22:47 -1.3 0.67 0.20 Flood -
4 1:51 4:33 1.2 0.62 0.18 Ebb 7:36 10:57 -1.2 0.62 0.18 Flood 13:50 16:51 1.5 0.77 0.23 Ebb 20:14 23:36 -1.4 0.72 0.21 Flood -
5 2:45 5:23 1.2 0.62 0.18 Ebb 8:24 11:41 -1.2 0.62 0.18 Flood 14:33 17:35 1.5 0.77 0.23 Ebb 20:58 - - - - - -
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TABLE C.1
NOAA PREDICTIONS FOR CHRISTINIA RIVER
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN TERMINAL BERTH
WILMINGTON, DELAWARE

Slack Maximum Average Slack Maximum Average Slack Maximum Average Slack Maximum Average Slack
Month Day Water Current Current Current Water Current Current | Current Water Current Current | Current Water Current Current | Current Water
Time Time Velocity Velocity Velocity [ Direction] Time Time Velocity | Velocity | Velocity | Direction] Time Time Velocity | Velocity | Velocity | Direction] Time Time Velocity | Velocity | Velocity | Direction] Time
(h:m) (h:m) (knots) (m/s) (m/s) (h:m) (h:m) (knots) (m/s) (m/s) (h:m) (h:m) (knots) (m/s) (m/s) (h:m) (h:m) (knots) (m/s) (m/s) (h:m)
6 - 0:21 -1.4 0.72 0.21 Flood 3:33 6:09 1.2 0.62 0.18 Ebb 9:09 12:23 -1.2 0.62 0.18 Flood 15:12 18:17 1.5 0.77 0.23 Ebb 21:38

This table is part of Duffield Associates' July 2014 "Entrainment Impact Assessment Regarding the Proposed Sedcon® Turbo System Installation For the Magellan Terminal Berth Christina River
Wilmington, Delaware" and should only be viewed in that context.
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TABLE C.2
CALCULATION OF AVERAGE EBB AND FLOOD TIDE CURRENTS
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Maximum Average Maximum Average
Current Current Current Current Current | Current
Month Day - - . A - - . .
Velocity Velocity Velocity Direction | Velocity | Velocity | Velocity | Direction
(knots) (m/s) (m/s) (knots) (m/s) (m/s)

17 -1 0.51 0.15 Flood 0.9 0.46 0.14 Ebb
17 -0.9 0.46 0.14 Flood --- - --- ---
18 -1 0.51 0.15 Flood 1.1 0.57 0.17 Ebb
18 -0.9 0.46 0.14 Flood 0.8 0.41 0.12 Ebb
19 -1 0.51 0.15 Flood 1.1 0.57 0.17 Ebb
19 -0.9 0.46 0.14 Flood 0.9 0.46 0.14 Ebb
20 -1.1 0.57 0.17 Flood 1.1 0.57 0.17 Ebb
20 -1.1 0.57 0.17 Flood 1 0.51 0.15 Ebb
21 -1.2 0.62 0.18 Flood 1.2 0.62 0.18 Ebb
21 -1.2 0.62 0.18 Flood 1.2 0.62 0.18 Ebb
22 -1.3 0.67 0.20 Flood 1.3 0.67 0.20 Ebb
22 -1.4 0.72 0.21 Flood 1.4 0.72 0.21 Ebb
23 -1.4 0.72 0.21 Flood 1.4 0.72 0.21 Ebb
April 23 --- --- --- --- 1.6 0.82 0.24 Ebb
24 -1.6 0.82 0.24 Flood 1.5 0.77 0.23 Ebb
24 -1.5 0.77 0.23 Flood 1.8 0.93 0.27 Ebb
25 -1.7 0.87 0.26 Flood 1.6 0.82 0.24 Ebb
25 -1.5 0.77 0.23 Flood 1.9 0.98 0.29 Ebb
26 -1.8 0.93 0.27 Flood 1.7 0.87 0.26 Ebb
26 -1.6 0.82 0.24 Flood 2 1.03 0.30 Ebb
27 -1.9 0.98 0.29 Flood 1.7 0.87 0.26 Ebb
27 -1.6 0.82 0.24 Flood 2 1.03 0.30 Ebb
28 -1.9 0.98 0.29 Flood 1.6 0.82 0.24 Ebb
28 -1.5 0.77 0.23 Flood 1.9 0.98 0.29 Ebb
29 -1.8 0.93 0.27 Flood 1.6 0.82 0.24 Ebb
29 -1.4 0.72 0.21 Flood 1.8 0.93 0.27 Ebb
30 -1.6 0.82 0.24 Flood 1.5 0.77 0.23 Ebb
30 -1.3 0.67 0.20 Flood 1.7 0.87 0.26 Ebb
1 -1.5 0.77 0.23 Flood 1.4 0.72 0.21 Ebb
1 -1.3 0.67 0.20 Flood --- --- ---
2 -1.5 0.77 0.23 Flood 1.5 0.77 0.23 Ebb
2 -1.3 0.67 0.20 Flood 1.3 0.67 0.20 Ebb
3 -1.4 0.72 0.21 Flood 1.4 0.72 0.21 Ebb
3 -1.3 0.67 0.20 Flood 1.3 0.67 0.20 Ebb
4 -1.4 0.72 0.21 Flood 1.4 0.72 0.21 Ebb
4 -1.3 0.67 0.20 Flood 1.4 0.72 0.21 Ebb
5 -1.4 0.72 0.21 Flood 1.4 0.72 0.21 Ebb
5 -1.4 0.72 0.21 Flood 1.5 0.77 0.23 Ebb
6 -1.4 0.72 0.21 Flood 1.4 0.72 0.21 Ebb
6 --- --- 1.5 0.77 0.23 Ebb
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TABLE C.2
CALCULATION OF AVERAGE EBB AND FLOOD TIDE CURRENTS
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Maximum Average Maximum Average
Current Current Current Current Current | Current
Month Day - - . L - - . L
Velocity Velocity Velocity Direction | Velocity | Velocity | Velocity | Direction
(knots) (m/s) (m/s) (knots) (m/s) (m/s)
7 -1.5 0.77 0.23 Flood 1.4 0.72 0.21 Ebb
7 -1.4 0.72 0.21 Flood 1.6 0.82 0.24 Ebb
8 -1.5 0.77 0.23 Flood 1.4 0.72 0.21 Ebb
7 -1.4 0.72 0.21 Flood 1.6 0.82 0.24 Ebb
9 -1.5 0.77 0.23 Flood 1.4 0.72 0.21 Ebb
9 -1.3 0.67 0.20 Flood 1.6 0.82 0.24 Ebb
10 -1.5 0.77 0.23 Flood 1.4 0.72 0.21 Ebb
10 -1.3 0.67 0.20 Flood 1.6 0.82 0.24 Ebb
11 -1.5 0.77 0.23 Flood 1.3 0.67 0.20 Ebb
11 -1.2 0.62 0.18 Flood 1.5 0.77 0.23 Ebb
12 -1.4 0.72 0.21 Flood 1.3 0.67 0.20 Ebb
12 -1.2 0.62 0.18 Flood 1.5 0.77 0.23 Ebb
13 -1.4 0.72 0.21 Flood 1.2 0.62 0.18 Ebb
13 -1.1 0.57 0.17 Flood 1.4 0.72 0.21 Ebb
14 -1.3 0.67 0.20 Flood 1.1 0.57 0.17 Ebb
14 -1 0.51 0.15 Flood 1.3 0.67 0.20 Ebb
15 -1.2 0.62 0.18 Flood 1 0.51 0.15 Ebb
15 -1 0.51 0.15 Flood 1.2 0.62 0.18 Ebb
16 -1.1 0.57 0.17 Flood 1 0.51 0.15 Ebb
May

16 -0.9 0.46 0.14 Flood --- --- ---
17 -1.1 0.57 0.17 Flood 1.1 0.57 0.17 Ebb
17 -0.9 0.46 0.14 Flood 1 0.51 0.15 Ebb
18 -1.1 0.57 0.17 Flood 1.1 0.57 0.17 Ebb
18 -1 0.51 0.15 Flood 1.1 0.57 0.17 Ebb
19 -1.1 0.57 0.17 Flood 1.1 0.57 0.17 Ebb
19 -1.1 0.57 0.17 Flood 1.2 0.62 0.18 Ebb
20 -1.2 0.62 0.18 Flood 1.2 0.62 0.18 Ebb
20 -1.3 0.67 0.20 Flood 1.4 0.72 0.21 Ebb
21 -1.3 0.67 0.20 Flood 1.2 0.62 0.18 Ebb
21 -1.5 0.77 0.23 Flood 1.6 0.82 0.24 Ebb
22 -1.3 0.67 0.20 Flood 1.4 0.72 0.21 Ebb
22 --- - --- 1.7 0.87 0.26 Ebb
23 -1.7 0.87 0.26 Flood 1.5 0.77 0.23 Ebb
23 -1.4 0.72 0.21 Flood 1.9 0.98 0.29 Ebb
24 -1.8 0.93 0.27 Flood 1.6 0.82 0.24 Ebb
24 -1.5 0.77 0.23 Flood 2 1.03 0.30 Ebb
25 -1.9 0.98 0.29 Flood 1.7 0.87 0.26 Ebb
25 -1.6 0.82 0.24 Flood 2.1 1.08 0.32 Ebb
26 -2 1.03 0.30 Flood 1.7 0.87 0.26 Ebb
26 -1.6 0.82 0.24 Flood 2.1 1.08 0.32 Ebb
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TABLE C.2
CALCULATION OF AVERAGE EBB AND FLOOD TIDE CURRENTS
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN CHRISTINA RIVER BERTH

WILMINGTON, DELAWARE

Maximum Average Maximum Average
Current Current Current Current Current | Current
Month Day - - . L - - . L
Velocity Velocity Velocity Direction | Velocity | Velocity | Velocity | Direction
(knots) (m/s) (m/s) (knots) (m/s) (m/s)
27 -1.9 0.98 0.29 Flood 1.7 0.87 0.26 Ebb
27 -1.6 0.82 0.24 Flood 2 1.03 0.30 Ebb
28 -1.9 0.98 0.29 Flood 1.6 0.82 0.24 Ebb
28 -1.5 0.77 0.23 Flood 1.9 0.98 0.29 Ebb
29 -1.7 0.87 0.26 Flood 1.5 0.77 0.23 Ebb
29 -1.4 0.72 0.21 Flood 1.7 0.87 0.26 Ebb
30 -1.6 0.82 0.24 Flood 1.4 0.72 0.21 Ebb
30 -1.3 0.67 0.20 Flood --- ---
31 -1.5 0.77 0.23 Flood 1.5 0.77 0.23 Ebb
31 -1.3 0.67 0.20 Flood 1.4 0.72 0.21 Ebb
1 -1.4 0.72 0.21 Flood 14 0.72 0.21 Ebb
1 -1.3 0.67 0.20 Flood 1.4 0.72 0.21 Ebb
2 -1.3 0.67 0.20 Flood 1.3 0.67 0.20 Ebb
2 -1.3 0.67 0.20 Flood 1.4 0.72 0.21 Ebb
3 -1.3 0.67 0.20 Flood 1.2 0.62 0.18 Ebb
June 3 -1.3 0.67 0.20 Flood 1.4 0.72 0.21 Ebb
4 -1.2 0.62 0.18 Flood 1.2 0.62 0.18 Ebb
4 -1.4 0.72 0.21 Flood 1.5 0.77 0.23 Ebb
5 -1.2 0.62 0.18 Flood 1.2 0.62 0.18 Ebb
5 --- - - --- 1.5 0.77 0.23 Ebb
6 -1.4 0.72 0.21 Flood 1.2 0.62 0.18 Ebb
6 -1.2 0.62 0.18 Flood 15 0.77 0.23 Ebb
Average Flood and Ebb Current Velocities 0.21 Flood 0.22 Ebb
Number of Tides during Assessment 98 98
Maximum current velocities as predicted by NOAA
Average current velocities are assumed to be 29.29% of maximum current velocities
This table is part of Duffield Associates' "Entrainment Impact Assessment Regarding the Proposed
Sedcon® Turbo System Installation For the Magellan Terminal Berth Christina River
Wilmington, Delaware" and should only be viewed in that context.
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CALCULATION OF AVERAGE CHRISTINA RIVER TIDE HEIGHT
ENTRAINMENT IMPACT ASSESSMENT

TABLE C.3

MAGELLAN TERMINAL BERTH
WILMINGTON, DELAWARE

Mean high water lever (MHWL

Mean low water level (MLWL)

. Water level ) Water level
Date Time Date Time
(meters) (meters)
17-Apr 9:11 1.68 17-Apr 3:35 0.26
17-Apr 22:04 1.52 17-Apr 16:34 0.22
18-Apr 10:05 1.65 18-Apr 4:27 0.27
18-Apr 22:58 1.53 18-Apr 17:24 0.23
19-Apr 11:03 1.63 19-Apr 5:25 0.28
19-Apr 23:52 1.57 19-Apr 18:17 0.23
20-Apr 12:02 1.63 20-Apr 6:26 0.26
21-Apr 0:45 1.63 20-Apr 19:10 0.2
21-Apr 12:59 1.65 21-Apr 7:27 0.22
22-Apr 1:35 1.7 21-Apr 20:03 0.17
22-Apr 13:52 1.67 22-Apr 8:26 0.16
23-Apr 2:22 1.77 22-Apr 20:53 0.12
23-Apr 14:43 1.69 23-Apr 9:23 0.1
24-Apr 3:08 1.85 23-Apr 21:43 0.09
24-Apr 15:31 1.71 24-Apr 10:17 0.04
25-Apr 3:52 1.92 24-Apr 22:31 0.06
25-Apr 16:19 1.72 25-Apr 11:10 -0.01
26-Apr 4:37 1.97 25-Apr 23:19 0.04
26-Apr 17:07 1.72 26-Apr 12:02 -0.04
27-Apr 5:23 1.99 27-Apr 0:07 0.03
27-Apr 17:56 1.7 27-Apr 12:53 -0.05
28-Apr 6:11 1.99 28-Apr 0:57 0.04
28-Apr 18:48 1.68 28-Apr 13:46 -0.04
29-Apr 7:03 1.96 29-Apr 1:48 0.06
29-Apr 19:44 1.66 29-Apr 14:39 -0.02
30-Apr 7:59 1.91 30-Apr 2:43 0.09
30-Apr 20:43 1.64 30-Apr 15:34 0.01
1-May 9:00 1.85 1-May 3:41 0.12
1-May 21:46 1.64 1-May 16:30 0.03
2-May 10:04 1.79 2-May 4:41 0.14
2-May 22:49 1.67 2-May 17:26 0.04
3-May 11:09 1.76 3-May 5:42 0.14
3-May 23:51 1.72 3-May 18:22 0.03
4-May 12:12 1.74 4-May 6:43 0.12
5-May 0:49 1.78 4-May 19:17 0.02
5-May 13:10 1.74 5-May 7:43 0.09
6-May 1:43 1.84 5-May 20:10 0.01
Page 1 of 3

Appendix C

Duffield Associates, Inc.

P.N. 8090.LI
July 2014



CALCULATION OF AVERAGE CHRISTINA RIVER TIDE HEIGHT
ENTRAINMENT IMPACT ASSESSMENT

TABLE C.3

MAGELLAN TERMINAL BERTH
WILMINGTON, DELAWARE

Mean high water lever (MHWL

Mean low water level (MLWL)

) Water level . Water level
Date Time Date Time
(meters) (meters)
6-May 14:04 1.74 6-May 8:39 0.05
7-May 2:33 1.89 6-May 21:00 0.01
7-May 14:54 1.74 7-May 9:32 0.02
8-May 3:19 1.92 7-May 21:47 0.02
8-May 15:42 1.73 8-May 10:22 0
9-May 4:03 1.92 8-May 22:31 0.05
9-May 16:26 1.7 9-May 11:09 0
10-May 4:43 1.91 9-May 23:13 0.1
10-May 17:09 1.68] 10-May 11:53 0.03
11-May 5:22 1.88 10-May 23:52 0.15
11-May 17:51 1.64] 11-May 12:35 0.06
12-May 5:59 1.86] 12-May 0:30 0.19
12-May 18:31 1.61] 12-May 13:16 0.1
13-May 6:34 1.83 13-May 1:05 0.23
13-May 19:12 1.58] 13-May 13:55 0.14
14-May 7:09 1.8 14-May 1:41 0.26
14-May 19:52 1.56] 14-May 14:34 0.18
15-May 7:46 1.77] 15-May 2:18 0.27
15-May 20:35 1.56] 15-May 15:14 0.2
16-May 8:27 1.75 16-May 3:00 0.28
16-May 21:21 1.57] 16-May 15:56 0.21
17-May 9:15 1.72] 17-May 3:49 0.29
17-May 22:11 1.59] 17-May 16:42 0.21
18-May 10:11 1.69 18-May 4:46 0.3
18-May 23:05 1.63] 18-May 17:31 0.2
19-May 11:12 1.66 19-May 5:48 0.29
19-May 23:59 1.69] 19-May 18:23 0.19
20-May 12:13 1.65] 20-May 6:52 0.27
21-May 0:52 1.77] 20-May 19:17 0.16
21-May 13:12 1.66] 21-May 7:55 0.22
22-May 1:44 1.85] 21-May 20:11 0.13
22-May 14.08 1.67] 22-May 8:56 0.15
23-May 2:35 1.93] 22-May 21:05 0.1
23-May 15:02 1.68] 23-May 9:54 0.08
24-May 3:25 1.99] 23-May 21:59 0.07
24-May 15:55 1.69] 24-May 10:50 0.02
25-May 4:14 2.03] 24-May 22:52 0.04
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TABLE C.3
CALCULATION OF AVERAGE CHRISTINA RIVER TIDE HEIGHT
ENTRAINMENT IMPACT ASSESSMENT
MAGELLAN TERMINAL BERTH
WILMINGTON, DELAWARE

Mean high water lever (MHWL Mean low water level (MLWL)
) Water level . Water level
Date Time Date Time

(meters) (meters)
25-May 16:48 1.7] 25-May 11:44 -0.03
26-May 5:05 2.05] 26-May 23:45 0.03
26-May 17:41 1.7] 26-May 12:38 -0.06
27-May 5:57 2.04] 27-May 0:39 0.03
27-May 18:35 1.69] 27-May 13:30 -0.07
28-May 6:50 2] 28-May 1:33 0.04
28-May 19:31 1.69] 28-May 14:23 -0.06
29-May 7:47 1.94] 29-May 2:28 0.07
29-May 20:29 1.69] 29-May 15:15 -0.05
30-May 8:45 1.87] 30-May 3:25 0.1
30-May 21:29 1.71] 30-May 16:08 -0.03
31-May 9:46 1.81 31-May 4:23 0.12
31-May 22:29 1.74] 31-May 17:01 -0.01
1-Jun 10:47 1.76 1-Jun 5:22 0.14
1-Jun 23:28 1.78 1-Jun 17:53 0
2-Jun 11:47 1.73 2-Jun 6:20 0.14
3-Jun 0:24 1.82 2-Jun 18:46 0.02
3-Jun 12:43 1.71 3-Jun 7:18 0.13
4-Jun 1:17 1.87 3-Jun 19:37 0.03
4-Jun 13:37 1.69 4-Jun 8:14 0.1
5-Jun 2:06 1.9 4-Jun 20:26 0.05
5-Jun 14:28 1.68 5-Jun 9:07 0.08
6-Jun 2:53 1.91 5-Jun 21:14 0.07
6-Jun 15:16 1.67 6-Jun 9:57 0.06
6-Jun 21:59 0.1
Average 1.75 0.10

Average Mid-Depth 0.93

Water levels as predicted by NOAA

This table is part of Duffield Associates' "Entrainment Impact Assessment Regarding the
Proposed Sedcon® Turbo System Installation For the Magellan Terminal Berth Christina River
Wilmington, Delaware" and should only be viewed in that context.
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0.93m

4m

4 m

4 m

Christina River Cross-Section
(Estimated From Navigation Chart)

TABLE C.4
CALCULATION OF CHRISTINA RIVER CROSS-SECTIONAL AREA FLOW VOLUMES

ENTRAINMENT IMPACT ASSESSMENT

MAGELLAN TERMINAL BERTH
WILMINGTON, DELAWARE

\l/_ Mid-tide Water Level

Bottom Portion

86 m

| 245 m ? <— 270m
N 12 m (each)
Cross-Sectional Areas of Christina River
Porti Sub-Area [Sub-Area |Sub-Area [Sub-Area |Sub-Area |Sub-Area |Total Area
orten (m?) (m?) (m?) (m?) (m?) (m?) (m?)
Bottom 980 24 1000
Mid-Depth 1000 24 --- --- -- --- 1000
Surface 1300 140 49 180 170 40 1900
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Christina River Flow Volumes

TABLE C.4

CALCULATION OF CHRISTINA RIVER CROSS-SECTIONAL AREA FLOW VOLUMES

ENTRAINMENT IMPACT ASSESSMENT

MAGELLAN TERMINAL BERTH
WILMINGTON, DELAWARE

Average . Flow
) Duration
Portion Tide Velocity [Total Area Volume
(m/s) | (m’) (s) (m?)
Flood 0.21 1,000 22,392 | 4,700,000
Bottom Ebb 0.22 1,000 22,392 | 4,900,000
Flood 0.21 1,000 22,392 | 4,700,000
Mid-Depth Ebb 0.22 1,000 22,392 | 4,900,000
Flood 0.21 1,900 22,392 | 8,900,000
Surface Ebb 0.22 1,900 22,392 |9,400,000
SedCon Turbo System Flow Compared to River Flow
SedCon Turbo System Christina River
SedCon
Unit Run system |Volume of Surface |Mid-Depth| Bottom Total Flow as
Tide Flow Rate . No. of ] Volume of| Volume of |Volume of | Volume of |Percent of
Time ] Run Time Flow .
Units Flow Flow Flow Flow Christina
River
(m*/s) (s) (s) (m’) (m°) (m°) (m?) (m°) (%)
Ebb 4.98 2,700 7 18,900 94,194] 9,400,000| 4,900,000] 4,900,000( 19,200,000 0.49%
Flood 4.98 2,700 7 18,900 94,194] 8,900,000| 4,700,000| 4,700,000( 18,300,000 0.51%
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