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WETLANDS LICENSE NO. 22-0268
EVERGREEN MARINE CORP (TAIWAN) LTD

The Maryland Board of Public Works authorizes you to:

Mechanically dredging an area of 170,056 square feet around the stern of the
vessel, an area of 132,159 square feet around the starboard side of the vessel,
and 99,205 square feet around the port of the vessel resulting in a total of
401,420 square feet to a maximum depth of 47.1 feet at mean low water; and to
deposit approximately 213,872 cubic yards of dredged material in the upland
placement cell at the Poplar Island Ecosystem Restoration Project

Mitigate for 624,485 square feet of impacts to a natural oyster bar and open
water habitat due to dredging and grounding of the vessel. The mitigation
project will consist of 41 acres of oyster enhancement / seeding for both public
and sanctuary oyster bars of which approximately 29 acres of oyster
enhancement / seeding will be to public oyster bars in the Anne Arundel County
Main Bay and the South River areas, and approximately 12 acres to oyster
sanctuary bars in Anne Arundel County, or to nearby counties if deemed
appropriate by the Maryland Department of Natural Resources. Prioritization
will be made for sites in Anne Arundel County.

Chesapeake Bay, adjacent to the Craighill Channel near Downs Park, Pasadena, Anne Arundel

County, MD

Executive Secretary

Issuance of this Tidal Wetlands License constitutes the State’s determination that the authorized
activities are consistent with the Maryland Coastal Zone Management Program (CZMP), as
required by Section 307 of the Federal Coastal Zone Management Act of 1972, as amended [16
U.S.C. §1456]. Accordingly, the State concurs with the Licensee’s certification in the Joint Permit
Application that the project complies with and will be conducted in a manner consistent with the
Maryland CZMP.

THIS LICENSE AUTHORIZES YOU TO PERFORM THE WORK ONLY IF YOU

COMPLY WITH THE FOLLOWING SPECIAL CONDITIONS:

A. This License provides no justification or assurances for future dredging. All proposed
dredging projects shall be evaluated on the biological and physical characteristics of the
project site at the time an application is made.

B. The Licensee shall perform a minimum of 41 acres of oyster enhancement/seeding as
mitigation to offset impacts to 501,350 square feet of a natural oyster bar and 123,135 square
feet of open water habitat. The mitigation project will consist of 41 acres of oyster
enhancement/seeing for both public and sanctuary oyster bars of which 29 acres of oyster
enhancement/seeding will be to public oyster bars in the Anne Arundel County Main Bay and
the South River areas, and 12 acres to oyster sanctuary bars in Anne Arundel County as the
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priority, or to nearby counties if deemed appropriate by the Maryland Department of Natural
Resources.

C. The Licensee is responsible for funding the mitigation work identified in Special Condition
B that will be completed by the Maryland Department of Natural Resources (DNR) that
includes but is not limited to producing, transporting, and seeding of spat that is estimated to
occur over 2 years during the term of the License.

D. The Licensee shall submit a single payment of $676,200 USD to the Maryland Department
of Natural Resources (DNR) into the Donation Fund (Fund #0367) to mitigate the impacts to
501,350 square feet of a natural oyster bar and 123,135 square feet of open water habitat. The
Licensee is required to submit the payment within 30 days from the date of the invoice from
DNR after execution of this License. Failure to comply with this condition will result in
automatic suspension of the license. An invoice for payment and instructions will be mailed
separately by DNR, Shellfish Division to the Licensee at: Evergreen Marine Corp (Taiwan)
Ltd, c/o Polaris Applied Sciences, Inc, Atten: Greg Challenger, 120th NE, Ste 200, Kirkland,
Washington 98033, GChallenger@polarisappliedsciences.com.

E. Licensee shall, in coordination with DNR, submit an annual report to MDE’s Tidal Wetlands
Division to document the status of the mitigation project no later than December 31 of each
year until the mitigation project is completed.

F. Licensee’s mitigation requirement will be deemed complete upon DNRs final implementation
of the mitigation requirement as set forth in Special Conditions F, G, and H and all required
payments by the Licensee have been received by DNR as invoiced for the mitigation project,
and all annual reports required by Special Condition I have been submitted to MDE under the
terms of this License.

THIS LICENSE AUTHORIZES YOU TO PERFORM THE WORK ONLY IF
YOU COMPLY WITH THE FOLLOWING STANDARD CONDITIONS:

1. Licensee shall conduct the authorized work in accordance with the plans and drawings dated
as accepted by MDE on October 26, 2022, which are hereby incorporated into this License.

2. Until the authorized work is complete, Licensee shall have available at the site a copy of this
License including the plans and drawings.

3. This License constitutes Maryland’s authorization to conduct the authorized work under the
State Tidal Wetlands Law. This License does not bestow any other federal, State, or local
government authorization.

4.  Licensee shall have all proposed work above Mean High Water reviewed and authorized by
the local county Department of Planning and Zoning or applicable agency.

5. Licensee shall notify MDE’s Compliance Program by BOTH phone AND in writing of the
following:

(a) start date at least five business days before beginning work; and
(b) completion date no more than five business days after project completion.
Central Division: 410-537-3510 1800 Washington Blvd, Baltimore, MD 21230

6. Licensee shall comply with any regulations, conditions, or instructions issued by MDE,
including any Water Quality Certification issued with respect to the authorized work.

7. Licensee shall conduct the authorized work in accordance with Critical Area Commission
requirements. This License does not authorize disturbance in the Buffer. If authorized work
will disturb the Buffer, Licensee shall have a Commission-approved or locally-approved
Buffer Management Plan before beginning the authorized work.
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“Buffer” means the 100-foot Critical Area Buffer and any expanded area that is
immediately landward of the mean high-water line of the tidal waters or is
immediately landward of tidal wetlands. The Buffer includes expanded contiguous

area if the contiguous area includes steep slopes, hydric soil, or highly erodible soil,

or otherwise meets the criteria of COMAR 27.01.09.01.E(7). “Disturbance" means

any alteration or change to the land including any amount of clearing. Clearing
includes vegetation removal, grading, and construction activity.

Licensee may not fill, dredge, or otherwise alter or destroy tidal marsh or its vegetation unless
this License specifically authorizes the activity.

Licensee may not stockpile material in State tidal wetlands/State tidal waters of the U.S.
Licensee shall allow unfettered public use of State wetlands/State tidal waters of the U.S.
This License does not transfer a property interest of the State.

Licensee shall file a Miss Utility ticket for the proposed work at least 10 days before
beginning work. Miss Utility: 800-257-7777

Licensee shall ensure that structures (for example, piers and piles) removed from the site are
taken to an upland disposal facility approved by MDE’s Compliance Program.

If the authorized work impacts more than 5,000 square feet or includes 100 or more cubic
yards of fill, Licensee shall conduct the authorized work in accordance with a locally-
approved Soil Erosion and Sediment Control Plan.

If the authorized work is not performed by the property owner, all work performed under this
Tidal Wetlands License shall be conducted by a marine contractor licensed by the Marine
Contractors Licensing Board (MCLB) in accordance with Title 17 of the Environment
Article of Annotated Code of Maryland. A list of licensed marine contactors may be obtained
by contacting the MCLB at 4/0-537-3249, by email at MDE.MCLB@maryland.gov or by
accessing the Maryland Department of the Environment, Environmental Boards webpage.
Licensee shall allow State officials and employees to make inspections at reasonable times
and cooperate with those inspections.

This License is granted only to the Licensee. Licensee may transfer the license only with
written approval from the Board of Public Works. If the Board of Public Works approves the
transfer, the transferee is subject to all License terms and conditions.

Licensee shall indemnify, defend, and save harmless the State of Maryland, its officials,
officers, and employees from and against any and all liability, suits, claims, and actions of
whatever kind, caused by or arising from, the work this License authorizes.

The Board of Public Works or its Wetlands Administrator may modify, suspend, or revoke
this License in its reasonable discretion. Licensee shall promptly comply upon notice of any
such action. January 17, 2026.

This License expires . If the authorized work is not
completed by the expiration date, all activity must stop.

Note: A three-year license may be renewed for one additional three-year term if the Licensee
requests an extension before the expiration date and all other conditions are met. A six-year
license may not be renewed; instead, Licensee must reapply to MDE for a new license.
Contact the Board of Public Works to determine if this License may be extended.

Board of Public Works: 410-260-7791

In conducting work authorized under this license, licensee may not cause injury to private
property; invade the rights of others; or infringe any federal, state, or local laws or
regulations.
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22. Licensee shall maintain any authorize structure in good condition and perform the authorized
activity in a workmanlike manner in accordance with this license.

23. In conducting work authorized under this license, licensee shall eliminate or minimize
adverse effects on fish, wildlife, and the natural environment.

By the authority of the Board of Public Works:

DocuSigned by:

Nlliam MVQ(MMLL

D4F6E3178FDB4BO

William Morgante

Wetlands Administrator
January 17, 2023

Effective Date:
Approved as: Secretary’s Agenda Item 4
Board of Public Works Meeting Date: January 4, 2023

I accept this License and all its conditions. N
ocuSigned by:
1/17/2023 @M Uwiw/)w

Date Licensee (Signature)

Greg Challenger

Name (Printed)

President, Polaris Applied Sciences, Inc.

Title

gchallenger@polarisappliedsciences.com

Email (to receive completed license)
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ATTACHMENT A
ADJACENT PROPERTY OWNERS and OTHER INTERESTED PARTIES NOTIFIED
IN PUBLIC NOTICE PROCESS
By Mail
Delmarva Fisheries Assoc. Inc.
Atten: Captain Robert Newberry

110 N. Cross Street
Chestertown, MD 21620

By Email (sent by MDE or DNR):

Anne Arundel Oyster Committee Members

Robert Howes 111 John Orme Robert Witt
rjhowes813@aol.com ormetraveler@aol.com robwitt82@yahoo.com
Patrick Mahoney Michael Streit Walter Witt
wildcountry2174@yahoo.com michael.streit2014@icloud.com  rwitt31@aol.com
Ryan Mould John Vanalstine Martha Witt
ryanmould250@gmail.com jonvanalstineseafood@gmail.com rwitt31(@aol.com

Oyster Advisory Commission Members

Allison Colden Angela Sowers Reginal Harrell
acolden@cbf.org angela.sowers@usace.army.mil rharrell@umd.edu

Ann Swanson Bill Killinski Rob Witt
aswanson@chesbay.us billkillinski@comcast.net rwitt3 1@aol.com

Bobby Whaples Brian Hite Robert Howes
bigcrabrw(@gmail.com captainhite@gmail.com Rjhowes813@aol.com

Brittany Wolfe Chris Judy Robert T. Brown
Brittany.wolfe@morgan.edu chris.judy@maryland.gov rbrown@marylandwatermen.com
Danny Webster Dave Sikorski Ron Fithian
dwebsterkoolice@gmail.com davesikorski@ccamd.org rhfithian@hotmail.com

Del. Jonny Mautz Doug Meyers Sen. Sarah Elfreth
Johnny.mautz@house.state.md.us dmeyers@cbf.org sarah.elfreth(@senate.state.md.us
Elle Bassett Jack Cover Scott Knoche

ebassett@shorerivers.org jeover@aqua.org Scott.knoche@morgan.edu
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Jason Ruth
harrisseafood@gmail.com

Jim Mullin
Minmullinsral @gmail.com

Johnny Shockley
jshockley@blueoysterenv.com

Keith Bradley
Lbredly1162@yahoo.com

Lauren Bankey
Ibankey@aqua.org

Mark Hoffmain
mhoffman@chesbay.us

Matt Pluta
mpulta@shorerivers.org

Nick Lane
Lane.nicholas.s@gmail.com

Other
William Scerbo
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Jeff Harrison
Jharrison2413@gmail.com

John Edwards
kdayton11195@gmail.com

Katie Mullen
katie@arundelrivers.org

Keith Busick
keithbusick@gmail.com

Sen. Steve Hershey
steve.hershey(@senate.state.md.us

Del. Marlon Amprey
marlon.amprey@house.state.md.us

Matthew Fowler
matthew(095 1 @yahoo.com

Rachel Dean
chesapeakefishing@juno.com

Anne Arundel Waterman’s Association, President

bilcrab@gmail.com

Sean Corson
sean.corson@noaa.gov

Simon Dean
roughwater@juno.com

Mark Bryer
mbryer@tnc.org

Thomas Miller
miller@umces.edu

Troy Wilkins
tewilkins@hotmail.com

Tyrone Meredith
Captty1979@gmail.com

Vincent Leggett
Vincent425@comcast.net
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Survey of Potential Impacts from the Grounding of the M/V Ever Forward on
Natural Oyster Bar 4-2

Introduction

On 13 March 2022 the M/V Ever Forward, leaving the Port of Baltimore, exited Craighill
Channel and ran fast aground in the mud inside the edge of Natural Oyster Bar (NOB) 4-2. The
bow of the ship, which draws 40 ft. of water, was at a depth of 18 ft. After a month of intensive
dredging around the ship, two failed attempts to free her with tugboats, and the removal of about
500 containers, the Ever Forward was finally extracted from the oyster bar on 17 April 2022.

Because the grounding and subsequent activity to free the vessel were within the legal
boundaries of a designated Natural Oyster Bar, there was a twofold concern over the potential
impacts to the oyster population and shell habitat, as well as associated epibenthic organisms:

1. What was the impact to the immediate area around the grounding?
2. What was the far-field impact of the activity to free the vessel on oyster bars within NOB 4-2?

A survey was designed and conducted by the MDNR Shellfish Division to address these
questions. The results are presented herein, along with background information on the area and
the findings of previous oyster surveys at nearby locations.

Description of the Area

To better understand what the potential impacts might be, a description of the area is instructive,
as aptly provided in the Fourth Report of the ShellFish Commission of Maryland (Grave 1912):

The oyster ground known as the “Lumps,” although covering a very large area, has in reality a
comparatively small area of oyster producing bottom. It is lumpy throughout, the lumps (patches
of oysters) varying in size from a few square yards to about fifteen acres. Between the lumps
large areas of very soft barren mud are found. The total area of oyster-bearing bottom on the
“Lumps” probably does not exceed 400 acres, and this is being gradually diminished by the
deposit of a finely divided ooze from the debris dredged from the Craighill Channel and dumped
over the eastern section of the lumps. During the survey empty shells and mud boxes were
brought up at several of the examination stations from several inches below the surface of the
bottom, the oysters having recently been smothered by the deposited material.

The “Lumps” referred to in this passage are formally named “Lumps East of Craighill Channel”,
a historic Yates bar located within the larger NOB 4-2. Based on surveys and observations
including those conducted this year, the general characteristics of the bar remain the same today,
although another century of siltation has probably further reduced the oyster habitat. It is
interesting to note that during the early twentieth century the dredge material from channel
dredging was dumped on the oyster bar, whereas the dredge material from the Ever Forward
dredging was loaded onto barges and removed for island restoration in another part of the bay
(Dredging Today 2022).
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In addition to the natural structure of the oyster bars in this area, salinity is a key factor that
determines the status of oysters in this region. Salinity affects oyster reproduction and
recruitment, disease, and mortality. The upper bay (the region north of the Bay Bridge) oyster
population is strongly influenced by the proximity of the Susquehanna River, the largest source
of freshwater discharge into the bay. The oyster bars in this region are characterized by low and
sporadic recruitment which is often supplemented by seed oyster plantings. Disease-related
mortality is extremely low, but populations have periodically been subjected to killing freshets
(Tarnowski 2012).

Fall Oyster Survey (Table 1)

Since 1939, the Maryland Department of Natural Resources and its predecessor agencies have
conducted annual dredge-based surveys of oyster bars. These oyster population assessments have
provided information on spatfall intensity, observed mortality, and more recently on parasitic
infections and habitat in the Maryland waters of Chesapeake Bay. Details on the methodology
and results of the surveys can be found in the most recent annual report (Tarnowski 2022).

Two Fall Survey stations are located within NOB 4-2 (Figure 1). Both are on Belvedere Shoal,
which extends into the Yates bar Lumps East of Craighill Channel, downstream from the
grounding site. Belvedere Lump “A” (BLA) is approximately 1,320 m south southeast from
where the bow of the ship was situated, and Belvedere East Lump (BEL) is further east,
approximately 1,780 m from the bow. The Fall Survey results provide baseline information about
these oyster bars for the five years prior to the grounding (Table 1).

Oyster densities have been low in these areas in recent years, due in part to an extended period of
high freshwater input in 2011, including spring freshets, a tropical storm, and a hurricane.
Consequently, observed oyster mortalities in 2011 were severely elevated on many bars in this
region, including BLA (25%) and BEL (33%). These values are likely underestimated as
mortalities may have continued due to persistent low salinities after the survey was conducted.
Over the past five years, densities averaged 14.0 oysters/bushel of cultch (shells and oysters) on
BLA and 21.2 oysters/bushel on BEL. In contrast, a highly productive area such as Broad Creek
averaged 291.0 adult oysters/bushel in 2021. No spat was observed on either Belvedere site
during the past five years. However, a small number of sublegal (< 76 mm shell height) oysters
were found most years, indicating a slight trickle of recruitment taking place on these sites. The
last reported seed oyster planting was in 2003.

Post-Grounding Survey

Methods

The survey was conducted on 2 May 2022 using hydraulic patent tongs (see cover photo), which
sampled 1 m? of bottom. Patent tongs provide spatially-explicit estimates of oyster density, thus
affording a sound statistical basis for quantitative sampling, and are considered 100% efficient
(Chai et al. 1992). They are the gear of choice for smaller-scale surveys such as this.

To address the dual concerns of proximal impacts and far-field effects on NOB 4-2, two
sampling schemes were used (Figure 1). In the immediate vicinity of the grounding site but
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outside the footprint of the ship and dredging activity, stations were randomly selected within a
305 m radius from the ship and exclusively inside NOB 4-2. For the second sampling scheme to
look at potential impacts on nearby oyster habitat, two transects were established. One ran in a
generally north-south direction east of the grounding site on the Yates bar “Lumps East of
Craighill Channel” (LECC). The second transect was also located in LECC, southeast of the
grounding in an east-west direction between the two Fall Survey stations, BLA and BEL.

For all stations, depth and substrate type were recorded. Samples with oyster habitat were
photographed before processing, then the total volume of shell and oysters was measured and the
proportion of brown surface shell and gray subsurface shell was determined. All live and dead
(shells still articulated) oysters were removed from the sample, classified by size as either
markets (legals > 76 mm) or smalls (sublegals), and measured to the nearest millimeter along the
height axis (longest distance from umbo to ventral margin). Dead oysters were also categorized
according to the length of time they had been dead, ranging from Gaper (meat still inside) to
Stage 3 - old (interior of shells largely covered with fouling organisms or discolored from
sediment). Volumes were obtained for both live and dead oysters. Siltation impacts on viable
oyster habitat were ascertained by noting the presence of live epibenthic animals commonly
associated with oyster bars. These included recurved mussels (Ischadium recurvum), dark false
mussels (Mytilopsis leucophaeata), white anemones (Diadumene leucolena), barnacles (Balanus
sp.), and mud crabs (Xanthidae).

Results: Grounding Site (Table 2)

A total of 25 samples were taken at random around the footprint of the grounding. In addition, a
duplicate sample was taken at Sta. 1, the only station where oyster habitat was found and the
only one within the Yates bar LECC. Furthermore, two supplemental samples were
opportunistically taken at a location where shell was observed on the sonar unit.

No oysters were found in any of the samples. Oyster habitat was absent for the most part except
for modest amounts of surface shell at two sites: Sta. 1 and supplemental samples A and B.
These were also the shallowest sites, ranging between 5.9 m and 6.1 m. A variety of epibenthic
organisms were observed on the surface shell, including recurved mussels, barnacles, anemones,
dark false mussels, and xanthid mud crabs. The substrate at all of the stations was either mud,
clay, or a mixture of both.

Results: East-West Transect (BEL to BLA) (Table 3)

The East-West Transect was 1,000 m in length running between the two Fall Survey sites on
Belvedere Shoal. The transect was approximately between 1,320 m and 1,780 m southeast of the
grounding site. Depths ranged from 4.2 m on the shoals to 7.7 m off the shoals. Samples were
taken every 25 m for a total of 41 stations, apportioned as follows: 21 on BLA, 12 on BEL, and
eight in deeper water off the two Fall Survey shoals. The substrate at all of the stations was mud,
although several samples on BLA had sand and shell grit mixed in.

Of the three areas surveyed, the E-W Transect had the most live oysters, albeit in extremely low
numbers. A total of nine live oysters and one dead oyster was found, for an average density of
0.25 live oysters/m” on oyster habitat. Oyster densities were almost identical on BLA and BEL.
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No spat were observed but there were three small oysters, indicating a very low level of
recruitment occurring at these sites. The average shell height was 88.9 mm, with the sizes of
small oysters ranging from 42 mm to 56 mm and market oysters from 84 mm to 146 mm. The
dead oyster was categorized as Stage 3 (old) at 88 mm shell height. All of the samples had
modest amounts of shell habitat, averaging 3.96 L/m? on BLA and 5.09 L/m?*on BEL. The oyster
habitat was rich with epibenthic animals, including recurved mussels, barnacles, anemones, dark
false mussels, and xanthid mud crabs.

Results: North-South Transect (LECC) (Table 4)

The North-South Transect was situated approximately 750 m due east of the grounding site. It
was 870 m in length, anchored on a shoal at the north end. Samples were taken at 30 m intervals,
for a total of 35 samples, including three sets of triplicate samples on the north end shoal. Depths
ranged from 5.7 m on the shoal to 7.2 m. The substrate was primarily mud with occasional traces
of long-buried gray shell.

One live market oyster and no dead oysters were found. The only oyster habitat was on the shoal,
averaging 3.0 liters of surface shell per m?. Epibenthic animals were only observed in the shoal
samples containing surface shell, and included recurved mussels, barnacles, anemones, dark false
mussels, and xanthid mud crabs.

Discussion

Aside from the deep footprint of the ship and dredging, the survey found no discernable impacts
on oyster populations from the grounding of the M/V Ever Forward and subsequent activities to
free the ship on NOB 4-2. Note that the grounding site was outside of the historic Yates bar,
which at its closest point was about 250 m to the east. The immediate area surrounding the
grounding site was almost exclusively natural mud with little if any oyster habitat. The actual
oyster habitat was in or near the historic Yates bar (LECC). Based on the presence of live
epibenthic animals in the samples with surface shells, this habitat area did not appear to be
affected by the grounding.

Even within the Yates bar, most of the bottom consisted of mud. Only the shallower shoals or
“lumps” contained limited amounts of shell habitat. The oyster population was found to be
extremely sparse, averaging 0.25 live oysters/m” at the Fall Survey monitoring sites. For
reference, a restored oyster bar is considered to have a minimum of 15 live oysters/m* of
multiple year classes (Oyster Metrics Workgroup 2011). Recruitment on NOB 4-2 is poor and
sporadic; the last observed spatset was in 2010, although a small number of sublegal oysters have
been found in recent years.

Whatever oysters or surface shells were present did not appear to be silted over. This was
confirmed by the diverse variety and numbers of epibenthic animals living on the shells.
Anemones in particular are sensitive indicators and their widespread presence suggests siltation
was not an issue on these shell areas.
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Summary

The M/V Ever Forward grounded in legal charted oyster bar NOB 4-2. Whether mitigation
occurs for this intrusion is to be determined by the various agencies involved.

Oyster population was not present within the immediate grounding/dredging site, as this was
natural mud bottom which pre-existed the grounding. Oysters and viable habitat were found to
the east and southeast inside the Yates Bar LECC. There did not appear to be a far-field impact
on this habitat from the activity to free the vessel, as indicated by the presence of numerous
epibenthic animals living on the viable shell habitat.
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Figure 1. Map depicting the location of the M/V Ever Forward grounding site relative to Natural
Oyster Bar 4-2 and the sampling schemes for the post-grounding patent-tong survey.
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Table 1. Fall Oyster Survey results from the last five years on Belvedere Lump “A” and
Belvedere East Lump. Markets are legal-size oysters > 76 mm.

Belvedere Lump “A” 39°06.022°N  76°22.954°W 3.8m
Latitude Longitude Avg. Depth
Date Live Oysters per Bu Dead Oysters per Bu | Total Observed

Markets [ Smalls Spat Markets | Smalls Mortality, %
11/13/2017 14 2 0 0 0 0.0
11/08/2018 30 2 0 0 0 0.0
11/11/2019 4 0 0 4 0 50.0
11/09/2020 12 0 0 0 0 0.0
11/11/2021 4 2 0 0 0 0.0
5-yr Avg 12.80 1.20 0.00 0.80 0.00 5.41

Belvedere East Lump 39°06.015°N  76°22.515°W 41m

Latitude Longitude Avg. Depth
Date Live Oysters per Bu Dead Oysters per Bu | Total Observed

Markets | Smalls Spat Markets Smalls Mortality, %
11/13/2017 20 6 0 0 0 0.0
11/08/2018 20 10 0 0 0 0.0
11/11/2019 12 2 0 0 0 0.0
11/09/2020 16 8 0 0 0 0.0
11/11/2021 12 0 0 0 0 0.0
5-yr Avg 16.00 5.20 0.00 0.00 0.00 0.00
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Table 2. Results from the patent-tong survey immediately around the grounding site within NOB 4-2.
Samples A and B are duplicate supplemental samples.

Region Ovyster Bar Date Temp®C  Sal ppt
Ever Forward Grounding NOB 4-2 2 May 2022 Surface  15.5 6
Live O\fs’cers,’m2 Dead O\flsters)‘m2 Blank Shell Total
Depth | Bottom Number volumel Number  |yojume[Volume (liters) Sample Associated
Sta. # (ft.) Type |Spat Small Market|Total (1)||Small Market|{Towal (1)||Surface Gray| Vol (L) | Latitude Longitude Organisms Photo #
1 19.6 m 0 0 0 0 0 0 0 2 6| 8.00( 39.11079 -76.38843|rmu,dfm,bar,ane 8199
la 19.5 m 0 0 0 0 0 0 0 3 6 9.00( 39.11079 -76.38843|rmu,xan 9165
2 229 m 0 ] 0 0 0] 0 o] 0 0 Q00| 39.11010 -76.38967
] 233 m/c 0 0 0 0 0 0 0 0 0.05 0.05 39.10958 -76.39028
4 23.8 m 0 0 0 0 0 0 0 0 0f 0.00 39.11440 -76.39129
5 223 mjc 0 0 0 0 0 0 0 0 0.05 Q.05 39.10998 -76.38871
b 239 mjc 0 0 0 0 0 0 0 (4] 2 2.00( 39.10824 -76.39071
7 24.2 C 0 0 0 0 0 0 0 0 0 0.00| 39.11228 -76.39108
8 23.2 m 0 0 0 0 0 0 0 0 1] 100 39.10791 -76.39019|
9 235 m 0 0 0 0 0 0 0 0 0f 0.00] 39.11285 -76.38974
10 26.2 [ 0 0 0 0 0 0 0 0 0 Q.00 39.10968 -76.39175
11 229 m 0 0 0 0 0 0 0 0 0 0.00 39.10780 -76.38942 8194-95
12 22.7 m 0 0 0 0 0 0 0 0 0.05 0.05| 39.10952 -76.38978
13 231 m 0 0 0 0 0 0 0 0 0 0.00( 39.11000 -76.38969
14 228 m/c 0 0 0 0 0 0 0 0 0.05 005 3911441 -76.39059
15 24.0 m/c 0 0 0 0 0 0 0 0.05 5] 5.05( 39.10900 -76.38083 8196-98
16 231 m/c 0 0 0 0 0 0 0 005 0.05 1.00| 39.11479 -76.39103|
17 227 mjc 0 0 0 0 0 0 0 0 0.05 0.05) 39.11086 -76.39001
18 229 mjc 0 0 0 0 0 0 0 0 0.05 0.05| 39.11258 -76.38890
19 229 m/c 0 0 0 0 0 0 0 0 0.05 0.05| 39.11174 -76.38997
20 23.0 m/c 0 0 0 0 0 0 0 0 0f 0.00| 39.11237 -76.39004
21 226 m 0 0 0 0 0 0 0 0 0| Q.00 39.11403 -76.38976
22 23.4 m/c 0 0 0 0 0 0 0 0 0l 0.00| 39.11396 -76.39107
23 23.5 mjc 0 0 0 0 0 0 0 0 1] 1.00( 39.10865 -76.39053
24 22.8 mjc 0 0 0 0 0 0 0 0 0 0.00] 39.11419 -76.39030
25 223 m 0 0 0 0 0 0 0 0 0 0.00| 39 11045 -76.38901
A 20.1 m/s 0 0 0 0 0 0 0 1 4 5.00 39.11244 -76.38947|rmu,bar 8200
B 201 mis | 0 0o 0 0 0 0 0 35 05  400] 39.11244 -76.38947|rmu,bar 8201
avg 0.00 000 000 000 000 000 000 034 093 130
m=mud, c=clay, s=sand rmu=recurved mussels
Dominant type listed first dfm=dark false mussels

bar=barnades
ane=anemones
xan=xanthid mud crabs
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Table 3. Results from the patent tong survey along an east-west transect between two Fall Survey
sites within NOB 4-2. Stations C-45 were on Belvedere Lump “A” and stations 52-63 were
on Belvedere East Lump. Markets are legal-size oysters > 76 mm.

Region Oy ster Bar Date Temp °C Sal ppt
Ever Forward Grounding  BelvedereShoal 2 May 2022 Surface 155 6
E-W Transect
Sta. C-45=BelvedereLump "A" Sta. 52-63=Belvedere East Lump
Live Ovsters;‘m2 Dead Oyste sfm2 Blank Shell Total
Depth | Bottom Number volunel Mumber  |woime [Volume tlitersisample Associated

Sta. # Ift.) Type QB5pat Small Market|Total (L)|Small Market|Total [L)|5urface  Gray| ¥ol (L) || Latitude Longitude Qrganisms Photo#
[ 18,9 m 8] 0 0 1] 4] 1 0.25 1,50 1650 18 25) 3910035 -75.38421|mu,dfm, bar,xan 815254
i) 155 m 6] 8] 1 0.5 8] ] 8] 15 2,00 10,00 3910036 -76.38392| mu, df m, bar,xan 8150-51
27 14.6 m a 1 ] 0.5 0] ] 8] 35 0.50 4.000 3910035 -76.38363[ rmu, dfm, bar,xan 5142
] 159 [ul 6] 0] 0] 0] 0] 8] 0] 4,00  16.00 0,00 3910036 -75.38334| mmu, ane, bar,xan 814643
29 A4 m 0 8] 0] 0] 0] 8] 0] 200 &,00) 10,00 39.1003%  -76.38305| mu,ane,bar,xan g2144-45
30 15.7 mys o] o] o] o] 0 o 0 500 200 7.00( 391003 -76.35276| mmu,ane,bar,xan, dfm 143
31 14.6 mis ol o] i 0.5 o] ol o] 535 050 G600 3910036 -76.38247| mu,ane, bar,xan, dfm]| 8142
32 13,7 mfs 6] 8] ] ] 0] ] 8] 4.5 0.75 5,001 3910035 -76.38218| nmu,bar,xan 5141
33 13.9 mysg o] 1 a 01 4] a 4] 690 1.00 .00 3910036 -75.38189) mu,ane, bar,xan 5140
3 13,9 i 0 Q 1 05 | o o] o] 1.66 o010 zod| 391003  -75.38160] mu,dfm, bar,xan 813
5 14.9 m o] Q0 0 0 0] o] 0] 250 010 4,000 3910036 -76.33131| mu, dfm, bar,xan 2133
36 165 m 6] 0] 1 0.5 0] o] 0] 4.5 1.50 600 391003  -75.38103) mu,df m, bar,xan 813637
37 1.3 m ol o] ol ol o] ol o] 450 g0  105g 391003 -76.38074| mu,ane.bar,xan, dfim| 815
35 222 mys 8] 4] 0 0 4] o] 4] 300 5.00 500 391003  -76.38045| mu,ane, bar,xan,dfm 51#
30 17.6 mys 0 Q o o 0 o Q 23 olo  =zoo 391003  -76.38016| mu,bar,dfm 8133
A0 16.0 frfs 6] 0] 0] 0] 0] 0] 0] 200 0.50 350 3910035 -75.537957 | nmu, bar,xan 8132
41 17.0 m 0 0] o] o] 8] Q0 Q0 250 1.50) 5,000 3910035 -76.37958| rmu, dfm, bar,xan #1310
42 15.8 tfs 6] 0] 8] 8] 0] o] 0] 450 050 5.00 3910035 -75.37929( mu, dfm, bar,xan 812330
43 15.7 Iy 52 8] o] o] o] o] o] o] 0,30 0,50 7.00( 3910035 -76.37900) mu, df m, bar,xan 2128
44 15,3 m 0 0 0 0 0 0 0 250  1.00 350 3910035 -76.3787 1| mu,ane,bar,xan,dfm
45 21.4 m o] 0 8] 8] 0 a 0 300 4.00 7.000 3910035 -76.37842) mu,ane, bar,xan,dfm 5127
4G 4.2 m 9] o] o] o] o] o] o] o000 0.00 200 3910035 -76.37813
47 238 m 6] 8] ] ] 0 8] 8] 000 Q.00 o000 3910035 -7B.37785
L] 7 m 4] 0 ] ] 0 ] 8] 000 000 000 391003 -7B.37756
43 236 1M 6] 0] 0] 0] 0] 0] 0] 000 0.00 0.0 391006 7537727
30 A2 m 0 0] o] o] 8] Q0 Q0 Q.00 200 2,00 391003 -75.37698 8121- 22
31 2.4 m 6] 0] o] o] 0] o] 0] 0.10 &.90 o0 3910028 -76.37669 mu 81150
52 14.7 m o] 8] 0] 0] 0 0] 0] 290 010 300 3910035 -75.37640| mmu, dfm, bar,xan 8118
33 15.0 m 6] 0] 8] 8] 0] o] 0] 750 010 300 391003 -76.37611) mu,ane.bar,xan,dfm| 811617
24 151 m 6] 0] o] o] 0] o] 0] 9.00 200 11,00 391003 -76.37582| mu,ane, bar,xan, dfm|8114-15
35 14.9 m 6] 0] Q0 Q0 0] o] 0] 2.5 0.5 600 3910035 -75.37553| mu,df m, bar,xan #2113
56 14.8 m o] o] o] o] o] o] o] 7.5 0.2 7.50( 391003 -76.37524| mu,dfm, bar,xan 5112
57 15.0 m 8] o] 1 01 o] o 9] 206 010 2,25 3910035 -76.37496| mnu, bar,dfm B109
55 14.5 m 4] 8] 1 01 8] Q 8] 530 010 850 391003  -76.37467| mu,bar,dfm 810608
53 14.3 m 0 o] o] o] o] o] o] 490 01 500 391003 -75.37438| rmu, dfm, bar, xan 8106
60 13,8 fm 0 o] o o o] o Q 340  o0ld =350 3910035 -75.37409| mnu,dfm, bar,xan 8104
6l 14.0 m 0 0] o] o] 0] o] 0] 350 050 4,00 3910035 -75.37380{ mu, dfm, bar,xan 2103
o2 14.6 m 6] 1 ] 0.1 8] ] 8] 215 0.25 250 391003  -76.37351] mmu, bar, dfm s102
a3 15.4 m 6] 8] ] ] 0 ] 0] 4.00  5.00 o000 33100 -76.373 =101
&4 5.3 m Q o] o o o] o] o] oo 1.00 100 331003 -76.372493
|#5] 235 m 6] 8] ] ] 0 ] 0] Q.00 2,00 200 39.100%  -76.37264

avg goa -0oF g1 0 000 Qo2 0.01 352 A =

m=mud, c=c ay, s=sand, sg=shell grit
Dominant type listedfirst

mru=recurved mussels
dirn=dark false mussels
bar=barnacles
ane=anermones
xan=xanthid mud crabs
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Table 4. Results from the patent tong survey along a north-south transect on Lumps East of Craighill
Channel bar within NOB 4-2. Triplicate samples were taken at stations 66-68 on the shoal at
the north end of the transect.

Region Oyster Bar Date Temp®C  Sal ppt
Ever Forward Grounding  Lumps East of 2 May 2022 Surface 155 3
Craighill Channel
N-§ Transect
Live O\,rsters‘./m2 Dead Oysters/m2 Blank Shell Tatal
Depth | Bottom Mumber volumel__Mumber Lo ume [Folume (liters) Sample Associated
Sta. & (ft.) Type |[Spat Small Market|Total iL)|Small Market|Total (L[Surface  Gray| vol (L) § Latitude Longitude |Organisms
1 22,5 m 1] 1] i 1 1] 1] 0 2,50 23501 5.00 39.11580  -76.38408|rmu,ane, bar
1] 22.3 m 0 0 0 0 0 0 0 1,50 350 500 f39.11580 -76.38408|rmu,ane,bar,xan,dfm
Beh 221 my'sg i i] 1 0.25 i} i 1] 300 4o0) 72 B 3911580 -7B.38408|rmu,ane, barxan
67 19,9 m/'s 0 0 0 1] I I 1] 2.00  400| soo |33.11553  -76.38401|rmu,dfm,bar,xan
674 20.2 m 0 0 0 0 0 0 i] 2,50  5.50( @00 §39.11553 -76.38401|rmu,ane, bar,xan,dfm
67h 206 m I 0 0 i 0 0 1] 400 s550| 250 |33.11553 -76.38401|rmu,ane,bar,xan
3] 1.9 m/fs i] 0 0 0 i] i] ] 300 100 4oo0 §3DIEET -7B38394|rmuane, barxan,dfm
68a 19.4 m 0 0 0 i 0 0 ] son 250| 750 13311527 -76.38394|rmu,ane, bar,dfm
68h 20,5 m 0 0 0 0 0 0 0 3.50  1.50| s.o0 § 3911527 -76.38394|rmu,ane, bar,xan
69 23.6 m 0 0 ] 0 1] 0 0 0.00 0.00f oo §39.11500 -76.38383
70 22.8 m 1] 0 a 0 1] 1] 0 0.00 0,00 0,00 339.11474  -76.38381
71 22.8 m a a a 1} a a a 0.00 0,00 0,00 39.11447 7638374
72 224 m a 0 1] 0 a a 0 0.00 0,00 0,00 39.11421 -76.38367
73 221 m 1] 0 ] 0 a 1] i} 0.00 0,00 0,00 39.11395  -76.38360
74 222 m 0 0 1] 0 0 0 0 0.00 0,00 0,00 3911368 -76.38353
75 223 m 1] 0 1] 0 1] 1] 0 0.00 0,00 0,00 39.11342 -76.38346
Fi 22,3 m ] 0 1] 0 1] a0 0 0.00 0.00( 0.00 3911315 -76.38339
77 22,4 m ] ] a0 0 1] 1] 0 0.00 0,00 0,00 39.11289 -76.38332
78 22,2 m 0 1] a 0 1] 1] 0 0.00 0.00f 0.00 39.11262 -76.38325
i3 22.0 m a 1] 1] 0 a a 0 0.00 0.10[ 010 39.11236  -76.38319
a0 21.8 m 1] ] a 0 1] 1] 0 0.00 010 0.10 39.11209 -76.38312
g1 21.9 juil 1] 1] a 0 1] 1] 0 0.00 0.10[( 010 39.11183  -7B5.38305
82 21.8 m 1] 1] a 0 a a i} 0.00 0.00f 0.00 3911156 -76.38298
83 21.8 m a a a 0 a a 0 0.00 0.00[( 0.00 39.11130  -76.38291
84 21.8 m 1] 0 a 0 1] 1] 0 0.00 0.00) 0,00 3911103 -76.38284
85 21.9 m 0 a0 a 0 1] a 0 0.00 0.00) 0,00 3911077 -76.38277
86 21.7 m 1] 0 a 0 1] 1] 0 0.00 0,00 0,00 39.11050 -76.38270
87 21.9 m 1] a0 a 0 1] a 0 0.00 0,00 0,00 39.11024 -76.38263
a8 22.0 m a ] a a a a a 0.00 0,00 0,00 39.10997  -76.38256
89 22.0 m 1] a0 a 0 1] a 0 0.00 0,00 0,00 39.10971 -76.38250
90 21.9 m a a a a a a a 0.00 0.10) 0,10 39.10944  -75.38243
91 21.8 m 1] 0 a 0 a a 0 0.00 0,00 0,00 3910918 -76.38236
92 21.9 m a a 1] i} a a a 0.00 0.00) 0,00 39.10891  -765.38229
93 21.9 m 1] 0 0 0 1] 1] 0 0.00 0.10f 0,10 39.10865 -76.38222
94 22.3 m 1] 0 1] 0 1] 1] 0 0.00 0.00) 0,00 39.10838 -76.38215
avg, 0.00 000 0.03 0.01 0.o00 0.00 0.00 077 0.87 1.65

m=mud, c=clay, s=sand, sg=shell grit
Dominant type listed first

Photo #
8174
8175

8185-89

8172-73
8176

8180-84
8171

8177-78
3173

8165-70

rmu=recurved mussels
dfm=dark false mussels

bar=harnacles
ane=anemaones

wan=xanthid mud crabs
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Blue Crab Potential Impact Assessment for the M/V Ever Forward Grounding Event
Background

On March 13, 2022 the M/V Ever Forward was traveling at nearly 13 knots when it exited the
Craighill shipping channel and ran aground as it departed the Port of Baltimore. The refloating
required lightening the ship, dredging of the surrounding bottom, and large salvage tugs from
which the environmental impact remains unclear. The location of the grounding and subsequent
dredging needed to free the M/V Ever Forward is favorable habitat for the overwintering of blue
crabs and is located where the channel coming east out of Baltimore takes a turn to the south
toward the William Preston Lane Jr. Memorial Bay Bridge. As winter approaches, most blue
crabs will migrate to deeper water and bury themselves in the mud along channel edges to
emerge when temperatures rise in the spring (Rothschild et al., 1992; Zhang and Ault, 1995).
This assessment aims to investigate the impact from the M/V Ever Forward’s grounding on the
overwintering blue crab population utilizing data from the long standing blue crab winter dredge
survey.

Survey Description

The blue crab winter dredge survey is conducted annually from December to March by the
Maryland Department of Natural Resources in cooperation with the Virginia Institute of Marine
Science to estimate the size of the Chesapeake Bay’s blue crab population, and is a critical
component of blue crab management. Since 1994, the survey has been conducted according to a
stratified random design (Rothschild and Sharov, 1997). The bay is divided into three regions or
strata: Lower Bay (the mouth of the Chesapeake to Windmill Point, VA), Middle Bay (Windmill
Point, VA to Cove Point, MD) and the Upper Bay/Tributaries (Cove Point to Pooles Island and
all of the Bay's tributaries). The Upper Bay/Tributaries stratum represents mostly shallow waters
with low salinity (0—10 ppt), where the winter population is dominated by young-of-year blue
crabs and adult males. The Lower Bay stratum has higher levels of salinity (25-35 ppt), deeper
waters and is inhabited primarily by mature females in winter. The Middle Bay stratum is an
intermediate area. Each year, a total of 1500 sites in waters deeper than 5 feet are randomly
selected with the number of sites in each geographic stratum being proportional to the area of
that stratum.

A six-foot-wide Virginia crab dredge fitted with a half-inch nylon mesh liner is towed at each
site along the bottom for one minute at a speed of three knots. Latitude and longitude, measured
with a Differential Global Positioning System (GPS), is recorded at the beginning and end of
each tow to determine distance covered. This distance is multiplied by the dredge's width to
calculate the area covered. Beginning and ending depth, surface water temperature, and salinity
are recorded at each site. All crabs collected are measured point to point across the top shell or
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carapace to the nearest mm and weighed to the nearest 0.1g. The sex of each crab is determined
and the maturity of females is noted.

The 2022 blue crab winter dredge survey for the area in question was completed prior to the
grounding of the M/V Ever Forward. The survey is conducted annually from December to March
while crabs are dormant, which allows for a more precise estimate of crab density because the
crabs do not move around and therefore can not be counted twice. No follow up sampling has
been conducted post the event because comparable samples can not be obtained once blue crabs
begin to emerge from their dormant state.

Analysis

The analysis described here was conducted to estimate the number of blue crabs overwintering in
the mud where the M/V Ever Forward grounding and dredging occurred. Therefore, an estimate
of crab density for this particular area was calculated and then applied to the estimated area of
impact for a total number of blue crabs likely to have been overwintering in this area at the time
of the grounding and dredging.

To calculate crab density for the grounding and dredging area, winter dredge survey sites that
were within 2 nautical miles of where the ship grounded in all directions for the last 5 years,
2018-2022 were utilized (i.e. sites that fit within a 16 square nautical mile perimeter around the
vessel grounding location). Geometric means of crabs caught per square meter for each year
were calculated and then converted to crabs per acre so they could be applied to an estimated
area impacted. Since a final determination of the area of the bottom impacted by the grounding
and dredging is not available at this time, an impact area of 10 acres was assumed. The estimated
number of blue crabs overwintering in this habitat was then converted to bushels to better
understand the scale of the impact, assuming one bushel holds 84 legal sized crabs.

Blue crab densities as geometric mean crabs per acre were also calculated for all sites in the
Upper Bay/Tributary stratum that were located above the William Preston Lane Jr. Memorial
Bay Bridge (Upper Bay) and for all sites from all strata throughout the entire Chesapeake Bay
(Baywide) for comparison purposes.

It should be noted that the impact estimates provided by this analysis assume blue crabs are
evenly dispersed throughout the habitat, which is unlikely to be the case. However, this is the

best estimate given the information available.

Results
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Table 1 shows the densities of blue crabs per acre (all sexes and sizes) for the grounding site,
Upper Bay and Baywide areas. The highest crab density per acre was observed for the grounding
site in 2022, for the Upper Bay in 2018, and Baywide in 2019. The lowest crab densities were
observed for the grounding site and the Upper Bay in 2019, and in 2022 Baywide.

The estimated number of blue crabs impacted in 2022 was 423 crabs, which is slightly more than
5 bushels of crabs, assuming a 10 acre impact area. Utilizing data from 2018, 2020, and 2021,
the estimated numbers of blue crabs impacted would have been 123, 99, and 110 crabs, roughly
converting to less than 1.5 bushels. It is estimated that 0 crabs would have been affected by the
M/V Ever Forward grounding site in 2019. In the last 5 years, 2018-2022, the average number of
blue crabs estimated to be impacted per 10 acres was 151 crabs equating to 1.8 bushels. Table 2
summarizes the number and bushels of blue crabs estimated to be utilizing the grounding site
from 2018-2022.

Table 1.
Geometric Mean Total Crabs per Acre
Year M/V Ever Forward Upper Bay Baywide
2018 12.3 19.7 42
2019 0 9.7 57
2020 9.9 9.9 47
2021 11 18.9 27.8
2022 42.3 17.9 27
Table 2.
Year Estimated Number of Crabs Impacted Bushels
2018 123 1.46
2019 0 0.00
2020 99 1.18
2021 110 1.31
2022 423 5.04
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Discussion

The varying densities of blue crabs by year and area shows the heterogeneity of overwintering
blue crab distribution throughout the Chesapeake Bay, which is driven by many environmental
factors. Therefore, the 2022 estimate is the preferred estimate for assessing the impact to the blue
crab resource from the grounding event. This estimate is believed to be the most appropriate,
given that the winter dredge survey sampled the grounding site habitat just prior to the grounding
event during a time of year when crabs are dormant. Additionally, 2022 overwintering blue crab
abundance was relatively high for the Upper Bay, and the type of habitat (i.e. channel edge)
where the grounding occurred is a preferred overwintering habitat further supporting use of this
estimate. Anecdotally, the area near the Craighill Channel is known to be a productive area for
harvesting crabs in the springtime when crabs emerge from the mud and recent information from
the blue crab fishery implies that the bulk of the Chesapeake Bay blue crab population is
utilizing more northern bay habitats in 2022, which is consistent with this analysis.

Overall, it is estimated that 423 crabs were impacted by the grounding and dredging, amounting
to roughly 5 bushels of crabs. In 2022, the winter dredge survey estimated the total Chesapeake
Bay blue crab population to be 227 million crabs and the average baywide harvest of blue crabs
from 2018-2021 was 1.3 million bushels. Therefore, the impact of the grounding event to the
resource at the baywide scale is very small. On the local scale, the grounding site is a higher
density site for the Upper Bay and there are likely to be longer lasting effects from the habitat
alteration that deters crabs from bedding down in this location until the bottom returns to its
earlier formation. This impact is likely to redistribute crabs to other locations for overwintering
and may displace local fishing effort.

Summary

In summary, the M/V Ever Forward grounded in a favorable habitat for overwintering of blue
crabs, in a year where the total population of blue crabs is very low and crab distribution appears
to be skewed towards the northern bay. The impact to the resource on a baywide scale is
estimated to be small, but there are likely to be longer lasting effects on the local scale
redistributing crabs and fishing effort until the bottom returns to its earlier formation.
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Volume of Min Depth
Dredge Material |(Max Depth| Depth | Range
Area Area (sqft) |Removed (cy) (ft) (ft) (ft)
Starboard 132,159 68,014 -44.8| -23.9 20.9
Stern 170,056 80,823 -47.1] -27.3 19.8 N
Port 99,205 65,035 -42.0] -23.0 19.0
TOTAL 401,420 213,872

39.114748 N, 76.392652 W

39.113581 N, 76.392998 W &5

39.112915 N, 76.39295 W &

39.111972 N, 76.39148 W
39.111915 N, 76.392929 W 4 P

| 39.110996 N, 76.391367 W
39.110957 N, 76.392903 W X

22-WL-0268
202261142
17410

10/26/2022 39.109744 N, 76.393025 W &
80of12

0 250 500
——

Feet

39.109893 N, 76.390928 W

"39.109615 N, 76.391589 W

Area of Impact
Project: Dredging

Proposed Project for: bolaris Anlied SP_reparedlby

. . olaris e clences, Inc.
Evergreen Marine Corp. (Taiwan) Ltd PP N
8F NO 163 Sec1 HSin'Nan Road NAD 1983 StatePlane Maryland FIPS 1900 Feet

POLARIS

Luchu Hsiang, Taoyuan Hsien, Taiwan R.O.C 33845  obrwdgngvoumes 20220928 /mes 77777




DocuSign Envelope ID: 74D566E3-7C00-47C8-BFC7-D5F445500B90

(4
=}
=
L
x
X
o
S
el
g
©
g
(e]
L
L
[
>
E
el
o
©
=
(e]
L
L
[
>
E
2
O
ko)
e
o
w

22-WL-0268

202261142
17410

10/26/2022
9of 12

Service.Layer Credits: World Imagery: Maxar, Microsoft

DATED: 9/20/2022 | DESIGNER: MLINDMAN

(5 Vessel Avea it 5 Bufer EVERFORWARD APPROXIMATE
VESSEL AREA

Notes:

Approximate area of vessel is 233,605 square feet, which

includes a 5-meter (m) buffer (Source: https://earth.esa.int/

eogateway/missions/pleiades-neo) to account for vessel area Chesapeake Bay

error due to off-nadir imagery. Maryland RAMBGLL
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Y N -1

RAMBOLL US CONSULTING, INC.
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Service Layer Credits: World Imagery: Maxar, Microsoft

Area of Dredging Impact (Approximate)

Notes:

EVERFORWARD APPROXIMATE
AREA OF DREDGING IMPACT

Approximate entire area of impact (dredging + vessel impacts) is 624,485 square feet.

150

300
J Feet

Chesapeake Bay
Maryland

RAMBOLL US CONSULTING, INC.
A RAMBOLL COMPANY

RAMBGOLL



DocuSign Envelope ID: 74D566E3-7C00-47C8-BFC7-D5F445500B90

o
=]
)
L
x
=
o
]
el
S
©
g
(e]
L
L
[
>
i
el
5
©
g
(e]
L
L
[
>
E
)
O
2,
o
<
w

22-WL-0268

202261142
17410

10/26/2022
11 of 12

Service Layer Credits: World Imagery: Maxar
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- Area olf Dredgi.ng Impac;(Approximate) EVERFORWARD APPROXIMATE
VesselAicawinSmBufer  yESSEL AND DREDGING AREAS OF IMPACT

Notes:

Approximate area of vessel is 233,605 square feet, which includes a 5-

meter (m) buffer (Source: https://earth.esa.int/eogateway/missions/

pleiades-neo) to account for vessel area error due to off-nadir imagery. Chesapeake Bay
Approximate entire area of impact (dredging + vessel impacts) is Maryland RAMBOGLL
624,485 square feet.
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Total Ramboll area of impact
within the boundaries of the
NOB ~501,350 sq ft.
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